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Global demand for protein has enormously increased in recent years, mainly due to the

Pwpée;iclteri-a;ﬂ;ger.()geh Sf(. increase in the world's population and changing diets. This increase in protein demand has

Q\zupm \ B a major economic and ecological impact (e.g., importation, deforestation, eutrophication,

i/“\ef / ..). It is therefore essential to develop new sources of protein that have a lower

L " | A environmental impact. Nowadays, the production of high-quality microbial protein as a

e S & ‘." meat substitute and from by-products of the agri-food industries (e.g. molasses) is being

Figure 1 : Circular W / explored. In this context, purple non-sulfur bacteria (PNSB) show considerable advantages.

:LO::.E:.TV basesurp"l: < Indeed, their remarkable metabolic versatility makes them capable of converting multiple
bacteria and co-products g carbon sources into protein rich biomass.

from agri-food industries Purple bacteria
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A B Figure 3 : Monitoring of growth (blue line) of co-cultures # 5 10 o
\ 0 3 0 Rs. rubrum/Rh. capsulatus grown in a sucrose-containing S
% (::’: medium, sterilized through filtration. Red, green and 4- g 2
15 = 45 2 orange lines represent the evolution of sucrose, glucose 9
£ 2 -% e 2- § and fructose concentration, respectively. Bar plots E 3 - 6 §
S 10 = é 10 § represent the proportions of Rs. rubrum (black bars) and 3 S
-3 8 Q = Rh. capsulatus (hatched bars) at different time points. N S 2- 4 8
1- : 1- -5 §' =5. Results are represented as the mean * SD. . , =
E — —
3 3
; | . | o 3 . | | | o E Rs. rubrum was unable to use sucrose and oL , E
o 100200 S0 400 0 100 200 300 400 assimilated fructose and glucose sequentially 0 50 100 150 200
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Figure 2 : Monitoring of growth (blue line) of Rhodospirillum rubrum (A) and Rhodobacter ( gt_'l _e )’ glucose upta 9 < 100 ! ! !
capsulatus (B) cultivated in a sucrose-containing medium, sterilized through autoclave (B). Significantly slower. In contrast, RA. < : ' :
. . 9 _ '
Red, green. and orangc:: lines represent the evolution of sucrose, glucose and fructose capsu/atus could hydrolyze sucrose but £ 80 v
concentration, respectively. N = 5. Results are represented as the mean = SD. o _ 2
assimilated sugars incompletely. 5 907
c
. C e . . . T ‘T 40-
When co-cultured, the two strains showed synergistic interactions, resulting in complete sugar assimilation and 7
enhanced productivity (Figure 3). Interestingly, Rs. rubrum remained in the culture despite sucrose being the 5 %
o
only carbon source. Proteomic and medium composition analyses revealed a trophic interaction: Rh. capsulatus o 0 ; o o - oo
ferments sucrose into organic acids, which are subsequently consumed by Rs. rubrum. Time (hours)

Development of a glucose-acclimatec

In order to select for glucose assimilation capacity, we exposed Rs. rubrum to a medium containing only nal re
glucose as carbon source for two months. While the wild-type strain showed no growth on glucose (Figure 4A), \‘\‘;7’ " assimilation operon
the adapted strain, obtained after this long exposure to glucose, assimilated glucose as efficiently as fructose P

(Figure 4B). Genomic and proteomic analyses revealed the involvement of a xylitol assimilation gene cluster,

with higher protein abundance in the acclimated strain. Two mutations were found in this cluster, including one
in a Lacl-type regulator. We hypothesize that this mutation prevents repression of the cluster, leading to

constitutive expression of the xylitol assimilation gene cluster, thus enabling glucose assimilation (Figure 5).

Transcriptional repression of xylitol

e
“"‘J l*’ Transcription
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Transcriptional activation of xylitol

. O
A B 4mm Figure 4 : Monitoring of growth of Rs. rubrum WT (A) \ooozzc,@ - assimilation operon
6- 6- or the glucose-acclimated strain (B) in a medium Cz\(o’é‘ repressor
containing fructose (orange line), glucose (green o
line) or a mix of fructose and glucose (blue line) as
g 4- e 4- carbon sources. N = 3. Results are represented as Mistse;nse
é é the mean = SD. fne
a & &
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Figure 5 : Hypothesis that the missense mutation in mmp Promoter ][ Operator ][
- ¥ - —v the Lacl gene causes the interruption of the W
01 ! ! ! : 0 ! ! ! : transcriptional repression of the gene cluster in the
0 50 100 150 200 0 50 100 150 200 .
. _ MG strain.
Time (hours) Time (hours)

Take-home message

The two strains of PNSB tested here showed different behaviours in the presence of sucrose and its derivatives. While Rs. rubrum is
unable to assimilate sucrose, Rh. capsulatus is able to hydrolyse it. Co-cultures showed an enhanced productivity compared to pure
cultures. Besides pure cultures, co-cultures are of great interest for industrial applications because of their synergic effect. Additionally,
@ glucose-acclimated strain of Rs. rubrum was developed, now exhibiting a glucose assimilation rate similar to that of fructose.
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