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* Client comes with:

* a technological issue of microbial production — product instability,
low cell viability, low yield, day-to-day variation etc.

e Scale up from product concept — new food product development,
scaling from test tube culture (maximize viable cells, metabolite or
protein productivity).

* We are always considering all the limitations of specific partner —
tailor made solution.
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21« Food product development pipeline
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Recipe testing

Pilot testing
1mL->10L
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Transfer of recipes and
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Human nutrition
study (in progress)

In vitro study: human gut model consortium. Choosing the enzymes
for human nutrition study.

Human gut model consortium Serial batch in List of changes: consortium composition, metabolome
microcalorimeter:
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Single
species up
to BSL 2

Foe Genome analysis and
e metabolic modelling

Microbial consortia

TFTAK’s microbial cultivation service

Growth media screening
using isothermal
microcalorimetry, omics
methods and smart
experimental design

Development of
industrially feasible
microbial
manufacturing
process

Manufacturing of
the product (<100 g
of freeze-dried
cells)

TFTAK’s microbial cultivation service

Key: Different methods working seamlessly together.
Challenge: increasing scale and down-stream processing capabilities.
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Single species growth curves in

25 species consortium manufacturing and
viability analysis in TFTAK

consortium growth + 16S data
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Quantitative analytics for >30
metabolites
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Viable cells in complex consortia: 16S NGS
PMAXxx staining and viable cells spike in
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A.caccae
A.muciniphila
B.thetaiotaomicron
B.faecis
B.adolescentis
Eprausnitzii
C.mitsuokai
E.coli
D.longicatena
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E.lenta
P.faecium
F.plautii
N.succinivorans
E.cloacae
R.ilealis

up to n species

Community metabolic modelling
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TFTAK's new focus:
filamentous fungi

» We see increased interest of
filamentous fungi cultivation.

5 The fungi can grow on very broad
range of substates:

5 Cereal grains, wheat bran, brewery
spent grain, corn cob meal

> Different applications:
5 Food: single cell protein.
5 Fertilizer: Fungal spore production.
5> Metabolite production




Common request: solid state vs
submerged fermentation

> Solid state cultivation is easy ,
to perform, but difficult to
scale.

5> Submerged fermentation is
difficult to perform, but
easier to scale.

» Which approach to choose?

» Strains must be chosen
specifically to for the
cultivation approach.
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We are always open for collaboration!

Ranno Nahku, PhD
Microbial Bioprocess Group Leader

ranno@tftak.eu @gg;fz;y
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