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Laying the background: Fermented foods and Microorganisms

lactic acid bacteria

Raw material

Fermented foods
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Laying the background: Fermented foods and Microorganisms

Raw material
Shelf life

Nutritional Value
Organoleptic characteristics

Fermented foods
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- Carnobacterium
- Enterococcus

- Lactococcus

- Lactobacillus

- Leuconostoc

- Oenococcus

- Pediococcus

- Streptococcus

- Weissella

Laying the background: Streptococci and Fermented foods
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Laying the background: Streptococci and Fermented foods

S. thermophilus

"o, '

’~.> S. macedonicus
S. infantarius
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Laying the background: Streptococci and Fermented foods

e Streptococci that can be found growing in milk belong to the Streptococcus bovis/Streptococcus
equinus complex (SBSEC)
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* Greek Streptococcus thermophilus ACA-DC 29

* French Streptococcus macedonicus 679

 Comparative genomics between strains of
S. thermophilus and S. macedonicus
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Comparative genomics of S. thermophilus

ACA-DC 29
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Comparative genomics of S. thermophilus

TR0
L] gy

1440000
950000

CNRZ 1066 JIM 8232

ACA-DC 29 ASCC 1275

Wb

1440000

Ly

NG

\
W gl
W

(AN T

i

Iy

k™ A
900000

900000

el
NDO3

LMD-9 LMG 18311 MN-ZLW-002

9th Conference of the Hellenic Society for Computational Biology and Bioinformatics (HSCBB14)

ATTIRYIR AN
i I

Agricultural University of Athens, Athens, Greece, 10-12/10/2014

HSCBB



Comparative genomics of S. thermophilus
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Comparative genomics of S. thermophilus

¢

Stre;

£4Al %

Strey

€Al ¥

ACA-DC29 ",
—

€Ay

Stre

€Ay

Stre

€Al y

Stre

€Ay

Strey

aly

100000 200000 300000 400000 500000 600000 700000 200000 300000 1000000 1100000 1200000 1300000 1400000 1500000 1600000 1700000
cus thermophilus CHRZ1066 ‘ . . . . ‘ .
EiTiti it 20 A0 4nmnan 500000 B 7idnon |, aoobon dnaboo 1006000 110hann 1 znfnnn [T 1 4nhnnn 1snhnnn 1500000 1 70bhnn
kY
it cus thermophilus LMG 18311 . . . . : .
Tl 20 anman anmnnn 500000 e Tadnnn |, andpnn arnhoo 1006000 11060nn 1 znhnnn 1 anhnnn 1 4nhnnn 1anhnnn 1500000 17hnnn 1 anhnnn
[} i
cus thermophilus NDO3 ; . . . . ; .
100000 200000 30000 400000 500000 g 7odnnn Bpdboo ' aboboo 1000000 1100000 1200000 1200000 1400000 1500000 1500000 1700000 1800000
kY
tokoccus thermophilus ACADC 29 i i i i i
10000 200000 300000 400000 500000 g0 Fdnnn suﬁ@igi EPQUUUU 1000000 1100000 1200000 1200000 1400000 1500000 1500000 1700000 1200000
1} I
fococcus thermophilus W-DDZ‘ . > . 2
10000 20 EIp[] 600000 7000 1000000 1100000 1200000 1300000 1400000 1anhaag 1600000 1700000 1200000
[
tococcus ophiliis ASCC 1275 i i i i
fio 200000 300000 400000 500000 60 oo _a4fiono aoohon— 1008000 1100000 1200000 1300000 1700000 180b000
[/}
cus th ophilus LMD-9 . . . .
100000 200000 300000 400000 500000 _-~00000 To0%ap 200000 800000 1000000 1100000 1200000 1300000 140b0 1500000 1600000 1700000 180bo 180b000

Streptococcus thermophilus JIM 8232

9th Conference of the Hellenic Society for Computational Biology and Bioinformatics (HSCBB14)
HSCBB Agricultural University of Athens, Athens, Greece, 10-12/10/2014




Comparative genomics of S. thermophilus
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Comparative genomics of S. thermophilus
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Comparative genomics of S. thermophilus
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Representative genomic traits of S. thermophilus ACA-DC 29
potentially involved in technological properties of strarters
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Representative genomic traits of S. thermophilus ACA-DC 29
potentially involved in technological properties of strarters
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* Greek Streptococcus thermophilus ACA-DC 29

* French Streptococcus macedonicus 679

 Comparative genomics between strains of
S. thermophilus and S. macedonicus

I-?Eb 9th Conference of the Hellenic Society for Computational Biology and Bioinformatics (HSCBB14)
HSCBB Agricultural University of Athens, Athens, Greece, 10-12/10/2014



Comparative genomics of S. macedonicus

/ | - — —=
ACA-DC 198 679 vs ACA-DC 198 33MO vs ACA-DC 198

% 9th Conference of the Hellenic Society for Computational Biology and Bioinformatics (HSCBB14)
HSCBB Agricultural University of Athens, Athens, Greece, 10-12/10/2014




HSCBB

Comparative genomics of S. macedonicus
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Comparative genomics of S. macedonicus
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Comparative genomics of S. macedonicus
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Comparative genomics of S. macedonicus
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Representative genomic traits of S. macedonicus 679
potentially involved in technological properties of strarters

* Extra lactose operon
* Proteolytic system
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Representative genomic traits of S. macedonicus 679
potentially involved in technological properties of strarters
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* Greek Streptococcus thermophilus ACA-DC 29

* French Streptococcus macedonicus 679

 Comparative genomics between strains of
S. thermophilus and S. macedonicus
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Comparative genomics between
strains of S. thermophilus and S. macedonicus
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Comparative genomics between
strains of S. thermophilus and S. macedonicus

S. thermophilus ACA-DC 29
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Comparative genomics between
strains of S. thermophilus and S. macedonicus

®* S. macedonicus ACA-DC 198 carries in its CRISPR spacers that may confer
resistance to known phages of S. thermophilus

® S. macedonicus ACA-DC 198 carries genes potentially acquired by horizontal
gene transfer from S. thermophilus (e.g. type 11l RM system)

® S. thermophilus ACA-DC 29 carries genes potentially acquired by horizontal
gene transfer from S. macedonicus

data not shown
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Conclusions

* Both S. thermophilus and S. macedonicus species include very closely related strains

* Sequencing of more strains is necessary since unigue genes can always be found in
their genomes

e S. thermophilus and S. macedonicus are diverge species but they both present traits
of adaptation to the milk environment

* Both S. thermophilus and S. macedonicus seem to have been adapted to the milk
environment using similar strategies
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