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LAB-GROWN MEAT IS
COMING, WHETHER YOU
LIREIT ORNOT

https: //www. wired. com/story /lab-grown-meat/

Cellular Agriculture
Meat in alab
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environmental groups — won't
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advice ghven by some.

necessarily make a difference, studies
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Cultured meat - what's at stake T i
Mission Bams 2018 | Berkeley,Calif. | Undisclosed Undisclosed
Environmental impacts of producing 1000 kg of edible meat
Bubble size = greenhouse gas emissions - t CO2-eq T T T T
Beof Aleph Farms 2017 Ashdod, Israel Undisclosed Strauss Group, Technicn—
_ srael Institute of Technology.
g
! o @ New Crop Capital
L . Mosa Meat 2016 | Maastricht $8.8 million M Ventures. Bell Food Group
25 an Nethert sories A round
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£ Memphis Mests 2015 | Berkoley,Calf. | $17.0 milion Cargi, Tyson Ventures. Richard
& series A round Branson, Bl Gates
3 Pork | |
N Poutry SuperMeat 2015 Rehovot. Israel | $3.0 million seed round | New Crop Capital PHW
E Seatood BlueNal 2017 | SanDiego $4.5 million seed round | New Crop Capital
0 'Cnhurea mest W‘ Finless Foods 207 Emeryville. Calif | $3.5 millon seedround | Draper Associates
3 © 20 wm & s e 70 80 s 100 Lz i feszaeas {
P Wid Type 2016 | SenFrancisco | $3Smillon seedround | Spark Capital
o giecnnal s berteunes Future Meat chmaux;,es 2018 | Jensalem $22 miflon seedround | Tyson Ventures, Bts x Bites
| |
— Integriculture 2015 | Tokyo $2.7 millon seed round | Real Tech Fund
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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, as cell lines.
What are cell lines?
Cell cultures that have been maintained
outside an organism for several generations
+ Continuous — permanent, eg. HelLa (since 1951)

Clean meat: genuine meat made by farming cells,
rather than farming animals

Myocytes (muscle cells)
Fibroblasts,

chondrocytes (connective
«Hissue)

Adipocytes (fat cells)

« Available from ‘Repositories’ eg. ATCC or scientific colleagues
* Relatively uniform cellular composition
* Relatively easy to maintain

Endothelial cells « Highly replicable

Blood cells « Finite — limited life span — limited use
Bone cells . i i ‘in-| ’
GOOD FOOD Many available from commercial sources or prepared ‘in-house
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f my fish cell lines

KFE-5 from Killifis
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Cellular Agriculture
* Beef
 Aleph-farms https://wwwaleph-farms.com
* Higher Steaks https://www_.highersteaks.com
Meatable https://www. meatablecom

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

Mission Barns https://www.missionbarns.com
* MosaMeat https://www.mosameat.com

« Chicken, avian products

 Just https://justforall.com/en-usktories/clean-med

* SuperMeat https://www supermeat.com
* Integriculturehttp://integriculturejp/?lang=en
foiegras
* Pork
* New Age Meats https://www.newagemeats.com
* Kiran Meats https:;//www kiranmeats.com

* Fish:

Cellular Aquaculture

* BlueNalu https://www. blue nalu.com
+ Seafuture http://seafuturebio.com
* Finless Foods
https: //finlessfo od s.com
(bluefin tuna) Sushi, Sashimi, Surimi
* WildType
https: //www. thewi ldt:
(salmon)
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90%

of large predatory
fish biomass has
gone from the
oceans

$1.8 Million

A222-kiogram biuefin luna was 5ok a1 Tokyo's Tsuidll market for an al-

time high of 155.4 mikon yen, or 1.8 milion dolars.

Japan: World's Most Expensive Fish Sold for
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IN VITRO EDIBLE MUSCLE PROTEIN PRODUCTION SYSTEM (MPPS)
STAGE 1, FISH

M. A BENJAMINSONY, J. A. GILCHRIEST and M. LORENZ
NSR Tows Applicd BicScinos Rescarch Consortiuss, 1700 Unisn Boslevand Bay Shere, NY 11706, LSA
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Developing Continuous Cell Lines “Fishy” ?
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Immortalizing features of fish cells

High telomerase activity

j"? Usually restricted to cancerous & stem cells in humans

£
* High constitutive activity in adultorgans L3
' G [Klapper etal. 1998, FEBS Letters 434: 409-12] f
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Study differentiated c

1:1200.anti o-actinin KFE-5

Uses in parasitology:
Loma morhua, an obligate intra-

Kilifish embryo (KFE-5) cell line
Gignac et al. (2014)

Comp Biochem Physiol A 175. 15-27

Blue = cell nuclei
Green = stiated muscle
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cLeod et al. 2018, _J Fish Dis 41: 1359

—— YPF-5 Yellow Perch Fin cell line

Development of a cell line from skin of goldfish, -
- Iy c b o K. Spiteri, MSc 2014
Carassius auratus, and effects of ascorbic acid on ]

collagen deposition
GFSk-S1

L. E. J. LEE%, S. J. CALDWELL and J. GIBBONS

v Aratorry, West

Spiteri et al. in prep

No Ascoic®Acid. 9d e, AA @ 50 ug/ml od 10 um

Anti-salmon Collagen | (Cedarlane) @ 1:250; Alexa Fluor 488 2°Ab @ 1:1000; nuclei counterstained w DAPI
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Finless Foods

The Solution:
Finless Foods

v be healthy f
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Blue Fin Tuna

unnus _maccoyii,_Thunnus orientalis & Thunnus _thynnus

Yelow Fin Tuna e,/ N |
(Thunnus_albacares) A >
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Albacore Tuna I
(Thunnus _alalunga)
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Could skip first 3 steps in Surimi making
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

* Reduce level of animal fat in the meat oSl dicvon £

¢ Humanity towards animals. No ethical dilemmas.

Disadvantages: N P |

* 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.

* Human muscle cell growth .... Cannibalism?
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