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% Central metabolism - Glucose-depleted conditions
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Glycerol represses glucose consumption
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@ Carbon source preference - IC-MS-MS analysis of the endometabolome :
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The GK activity is 70-fold high than the HK activity
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% Glyc-to-Glc preference - Depends on the GK/HK ratio
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Glyc-to-Glc preference - Depends on the GK/HK ratio
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@ Glyc-to-Glc preference - "Metabolic contest"

“catabolite repression” Glucose Fructose

Mannitey

Clucose-6-P

Clycolysis

FNENENINGDENG DN
TCWAANCCNTNWCA

: VARVER
From Galinier & Deutscher, CARBON CATABOLITE REGULATION
2017, J Mol Biol

“Metabolic contest” differs greatly from “catabolite repression”
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% What about the use of carbon source in vivo ?
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% Proline conditions - Succinate and alanine are also consumed
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@ Proline conditions - Succinate and alanine are also consumed
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% Proline conditions - Succinate and alanine are also consumed
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% Proline conditions - Succinate and alanine are also consumed
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Glucose-Free
Proline 2 mM
(in vivo-like)

XZd

2.10° cells/ml

JOOOOUOOOOO )

»OOO0O0O0O00O000O
ru\)o‘ Q0000000
20000000000 O
OOOOOOOOOO )

Succinate

Alanine

‘V:I Vv
H '7" ) )
1

,:
From 1 pM o 700 mM

N
(=}
o

150 -

100 -

wu

o
1
1

Succinate Alanine
0 1 L] L] Ll T T T T
3 2 41 0 1 2 3 -2 -1 0 1 2

Metabolite concentrations (Log mM)

% of growth after 2 days

Proline conditions - Succinate stimulates growth

Succinate

mip

UMR

Microbiologie Fondamentale
el Pathogénicité - Bordeaux

INNER_MEMBRANE

SucCoA NADH

NAD*
CO, CoASH

C

IsoC|t
b

NADP*+

L-proline

ASH
CoASH AD+NADH

INNER MEMBRANE

Villafraz et al., 2021, PLoS Pathog

MITOCHONDRION

N. Plazolles

"Metabolism and mathematical models: Two for a tango"

November 18-19, 2021




universite

“BORDEAUX

@

% of growth after 2 days
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@ Succinate contribution - Conversion to Malate, Acetate and Alanine
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@ Succinate contribution - Conversion to Malate, Acetate and Alanine

Microbiologie Fondamentale
el Pathogénicité - Bordeaux

Mitochondrion

4 mM [U-13C]-proline + 4 mM succinate
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@ Malate contribution - Conversion to Fumarate and Succinate

el Pathogénicité - Bordeaux

Mitochondrion

4 mM [U-13C]-proline + 4 mM malate
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@ Malate contribution - Use of a complete TCA cycle

el Pathogénicité - Bordeaux
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@ Malate contribution - Use of a complete TCA cycle
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@ Malate contribution - Use of a complete TCA cycle

Microbiologie Fondamentale
el Pathogénicité - Bordeaux

Mitochondrion
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@ Succinate contribution - Conversion to Malate, Acetate and Alanine
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@ a-Ketoglutarate contribution - Mitochondrial redox balance
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@ a-Ketoglutarate contribution - Mitochondrial redox balance
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What about the use of carbon source in vivo ?
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% In vitro differentiation model - Tool optimization
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% In vitro differentiation model - 2 mM proline is not enough for EP growth
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- Growth of procyclics and epimastigotes is stimulated
by TCA cycle intermediates, in the presence of physio-
logical amounts of proline (1-2 mM)

=» Proline is probably not the only carbon source used
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- Growth of procyclics and epimastigotes is stimulated Mitochondrion
by TCA cycle intermediates, in the presence of physio-
logical amounts of proline (1-2 mM)

=» Proline is probably not the only carbon source used

- The TCA cycle is fully fonctional and has a high
metabolic capacity
=» PCF have the ability to play with ATP production
depending on the availability of carbon source
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- Growth of procyclics and epimastigotes is stimulated
by TCA cycle intermediates, in the presence of physio-
logical amounts of proline (1-2 mM)

=» Proline is probably not the only carbon source used

- The TCA cycle is fully fonctional and has a high
metabolic capacity
=» PCF have the ability to play with ATP production
depending on the availability of carbon source

- PCF prefers glycerol over glucose and glucose over
proline, although proline is the main carbon source

used in vivo
=» What is the role of glucose and glycerol metabolism
for the parasite in vivo ?
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- Growth of procyclics and epimastigotes is stimulated
by TCA cycle intermediates, in the presence of physio-
logical amounts of proline (1-2 mM)

=» Proline is probably not the only carbon source used

- The TCA cycle is fully fonctional and has a high
metabolic capacity
=» PCF have the ability to play with ATP production
depending on the availability of carbon source

- PCF prefers glycerol over glucose and glucose over
proline, although proline is the main carbon source
used in vivo

=» What is the role of glucose and glycerol metabolism
for the parasite in vivo ?

- Trypanosoma brucei is the only known microorganism
performing gluconeogenesis in the presence of glucose
=» Metabolic contest could be performed by any
organism provided that ...

=» What is the role of glycerol preference for the
parasite in vivo ?
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