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Streptococcus thermophilus... Objectives

e What are the sugars consumed in S. thermophitlus?
* A lactic acid bacterium widely used in dairy industry. H . taboli lated?
* How is sugar metabolism reqgulated?

* Well adapted to the dairy environment thanks to a high e Is there a diversity?
efficient use of lactose.

( ) ® Used in new fermented products (dairy matrices supplemented In stlico analysis
'

with sugar or in plant-based food), containing a variety of
carbohydrates in mixes. ® The 39 strains possess genes coding for the potential use of 5/6 carbohydrates

Lactose - galactose Sucrose Hydrolase

Methods
B > > ) o e

e Screen and comparison of genomes of 39 S. thermophilus strains Leloir ;athway — scrR : pseudogene for 3/39 strains
for potential carbon metabolism (CM) genes.

Glucose - mannose

[N

Fructose

e CM gene promoter activities I frun M fru

(transcriptional fusions) e Dosage of sugars ryw‘0> yure )  ptsG ) —=p fruA : pseudogene for 36/39 strains
(HPLC)

e Growth and acidification
assessment (M17 medium)

@ Pseudo-gene for few strains

Ca I‘bO n SO u I‘CE: D Pseudo-gene for all strains

) ) =» low genetic diversity for carbohydrate metabolism genes
single lactose, sucrose, glucose, galactose, fructose or sugar mixes

(sequence and gene organization conserved)

Bacterial growth and sugar consumption

o S. thermophilus growth in presence of single sugar

« High growth of S. thermophilus in “dairy-like” (' ) and “plant-like” ((.-))
sugar mixes
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=» high variability of growth
despite of high conservation of
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=» > growth of all strains - high final biomass = lactose and sucrose are consumed,

Quantity of sugar
consumed/produced (g/L)

Quantity of sugar
consumed/produced (g/L)
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Fructose all CM genes W o at a lower level than LMD-9 strain
Galactose Temps (h) ° 1 " time (h)” 5 in “dairy-like” mix
1.6 —e—sucrose lactose —e—galactose ——OD 600nm —e—sucrose —e—glucose —e—fructose ——OD 600 hm
£ o8 = no/low growth -
g os 2 for most srains ]
g * when mixed: .
8o =» no glucose consumption

=> lactose is preferentially consumed over sucrose

=» Growth of one strain Gal*,
which presents a specific
mutation in the promoter region

in "plant-like” mix,
contrary to LMD-9 strain
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=» growth of the 4 strains T imem)
having an intact fruA gene

=> sucrose is préferentially consumed over glucose

Regulation of carbohydrate metabolism genes

» lacS promoter activity, in presence of various
amount of:
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- scrA and lacS promoter activities in presence of 2 sugars | sugar mixes

ScrA

sucrose lactose
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—s—sucrose 50g/L ——sucrose 25gf/L  ——sucrose 10g/L sucrose 5 g/L

—+— 0D 600nm 50g/L —— OD 600nM 25 g/L 0D 600nm 10g/L 0D 600nm 5 g/ ——lactose 50g/L ——lactose25g/L  ——Ilactose 10g/L lactose 5 g/L

—— 0D 600nm 50 g/L ——OD 600nm 25 g/L OD 600nm 10 g/L OD 600nm 5 g/L

——glucose 50g/L  —e—glucose 25g/L  ——glucose 10g/L glucose 5g/L

mp In presence of sucrose, lactose represses

R e scrA promotor activity » Unexpectingly as it is not a favorite sugar
> No effect of sucrose =» Repression, proportional to = Marked repression, compared to lactose, glucose represses
concentration the lactose concentration, proportional to scrA lacS promoter activity in presence of lactose
especially at low concentration the glucose concentration g
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- Identical pattern for scrA promoter activity: repression by lactose and glucose » Surprisingly, in presence of sucrose,

: .l _ glucose | glucose activates scrA promoter activity

- Correlation between promoter activities of the lacS and scrA genes and — ; e when present at concentrations < 25g/L
the egCOIytic flux (data nOt Shown) *EJE:EEE:;LS'“WEWE“:;E?;?%:LgIUmseEgﬂ _'_E;:E:EEEE:;E::E:::?;TL—*—EEIEEEEEIUEMWSBZEEIL
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Conclusions
e S. thermophilus ferments 4 carbohydrates, conducting to different e Lactose represses the promoter activity of its own transporter gene
growth level according to strains and sugars. and that of sucrose transporter gene scrA.

» Glucose is transported by the sucrose transporter ScrA in LMD-9 strain (data not shown). is unexpected and complex; it is not explained yet.
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