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Stemness and Isolation - Selecting cells
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kg meat from 1 biopsy
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The many ways to make an iPS Cell
Retroviral or lentiviral transduction
Octd K Genomic integration
X ‘f-wc A Tumors in chimeric animals

4 O Vo due to ectopic expression of
Sox.2 Kif4 -3 N / — @ proviral transgenes
Q O £ ciobast iPscey  Perinatal death of hepatocyte-

~and other cell types derived iPS chimera
Cc Plasmid transfection
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% A ™\ 4 o .
et SOX2 N/ l No genomic integration
‘4)."‘/‘& “v,‘ O g g
K\ < /o
3 k- &
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T, S fibroblast
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Future goal is eliminate as many of the K,0,5,M factors as possible and replace them with
small molecules

Kotter, Stem Cell Rep. 2017;8:803
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Farm level

1farm =3,5m3 <«

 4X1.000L

The Netherlands: 5000 farms with cattle for meat
1 x 108 cows
250 cows / farm

1cow ™ 400 g/day =150 kg /yr

1 average (Dutch) farm produces 35 tn / year Pictures and data:

Mosa Meat; CBS-Statline; Valkversmarkt.nl; GE Life Sciences
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Required production volume

For 10% world
consumption

(30 x 108 t/y):

For TOTAL world
consumption

(300 x 108 t/y):

21
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color
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Laminin-based BAMs

Robust differentiation in 3D shown
by myotubes throughout the
construct.

Animal-free gel system.

High expression of desmin (pink).
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Electrically stimulated muscle

% increase a-actinin + cross striations
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Boonen et al., J Tissue Eng Regen Med 2011; 5: 60—-68.
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Myoglobin expression is induced during muscle differentiation in 2D tissue

Iso 16-LG-D7

Iso 9-LG-D7

Iso 19-LG-D4

Iso 19-LG+AA+Ferritin-D4
Iso 19-LG+AA+FeGluc-D4
Iso 12-HG-D4-normoxia
Iso 12-HG-D4-hypoxia

NOoOOUubhWwWN R

L Protein ladder
PC Meat positive control

A) Western blot showing the protein expression of myoglobin.

B) Coomassie stained gel corresponding to the samples shown in A).
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Comparable growth performances achieved in SFM

Growth over time

Cummulative PDs

30

30

sustainability: gel contraction
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Jraglosa

(G) guluronic (M) mannuronic
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Alginate Contraction with myoblasts
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90% | recovery plates
85% |recovery pcarriers
overall yield 59%| stop @ 25,000L
1.00E+10 cells/kg meat
w/o recycling w recycling
sample prep growth harvest cleaning tissue formation medium recycling total cost/kg total cost/kg
consumables (FBS) ¥ 680"  €7073187  €1461 €14,146" -€360,732.25"7  €722,9537  €362,220
consumables (if GFs) " €26.807  €142,2837  €1,461 r €2,846" €72,564.117  €146,616"7 €74,052
consumables (if GFI) ¥ 680" €as26”  €1,461 €1’ -€2,308.38" €6,1057 €3,797
scaffolding material €300 d €300” €300
energy r €96 €9 r €1057 €105
labour ¥ easo0” €751 r e7s1” €799" €1,551
equipment € €10.007 €125 r £€5.75 r €177 €17
total cost (if GFI) d €7,3267 €5,769
total cost/kg r €175.571 €138.25
35
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€ 15/L
glucose, aminoacids, vitamins, minerals

Growth factors (6 proteins)

36

Hydrolysates - screening results (fat precursors)
Effectiveness of hydrolysates addition to medium grouped by source [%)] - different providers and/or
productions methods
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Rolland et al,
PLoS One 2020 (15)

Are acceptance and taste dependent on type of info?

193 participants

Sensory analysis

Sensory analysis | Sensory analysis
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Favour? Taste?
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Rolland et al, PLoS One 2020 (15)
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2 x/ week
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Take home

* Worth pursuing, high likelihood of success

* Fat production is necessary for taste and texture and is possible with food

compatible methods
* Scale up or scale out is a formidable task

* Cost effectiveness is function of technology, recycling, feedstock selection

* Regulatory approval is required
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