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ABSTRACT We present here the complete and draft genome sequences of nine
Lactobacillus sakei strains, selected from the entire range of clonal complexes
from the three known lineages of the species. The strains were chosen to pro-
vide a wide view of pangenomic and plasmidic diversity for this important food-
borne species.

Lactobacillus sakei is a highly prevalent species found in meat and seafood products.
It is used as a model organism for studying food fermentation, biopreservation, and

spoilage. These different outcomes might depend on the food matrix and storage
conditions but can also be strain dependent, as the species is known to exhibit high
intraspecies diversity (1, 2).

Therefore, sequencing of the L. sakei genome was carried out to obtain at least
two complete genome sequences from strains belonging to each of the three
lineages previously shown by multilocus sequence typing (2). The remaining strains
were sequenced as drafts. Furthermore, two complete large plasmids were fully
sequenced to increase our knowledge of the plasmidic repertoire of the species,
including the 70-kb plasmid pJ23A1 of the parent strain, L. sakei 23K (3).

The whole-genome sequencing of these strains was carried out by Eurofins MWG
Operon Laboratories (Ebersberg, Germany) using either a mix of Sanger and
pyrosequencing GS-FLX� for complete genomes or Illumina MiSeq 2 � 150-bp
paired-end libraries for draft genomes. Reads were assembled de novo by Velvet
software (4). All contigs were aligned against the relevant 23K strain complete
genome using progressiveMauve (5), and annotation was performed with a com-
bination of MicroScope (6) and AGMIAL (7) platforms.

Accession number(s). Sequence data have been deposited in DDBJ/ENA/GenBank
under the accession numbers cited in Table 1.

ACKNOWLEDGMENTS
This work was conducted in the framework of the INRA COMETES (Controlling

Meat Ecosystems) project from the Meta-omics and Microbial Ecosystems (MEM)
metaprogramme. We are also grateful to the INRA MIGALE bioinformatics plat-
form (http://migale.jouy.inra.fr) for providing computational resources and data
storage.

The LABGeM (CEA/IG/Genoscope and CNRS UMR8030) and the France Génomique
National Infrastructure (funded as part of the Investissement d’Avenir program man-
aged by Agence Nationale pour la Recherche, contract ANR-10-INBS-09) are acknowl-
edged for support within the MicroScope annotation platform.

Received 22 January 2018 Accepted 19
March 2018 Published 19 April 2018

Citation Loux V, Coeuret G, Zagorec M,
Champomier Vergès M-C, Chaillou S. 2018.
Complete and draft genome sequences of
nine Lactobacillus sakei strains selected from
the three known phylogenetic lineages and
their main clonal complexes. Genome
Announc 6:e00082-18. https://doi.org/10
.1128/genomeA.00082-18.

Copyright © 2018 Loux et al. This is an open-
access article distributed under the terms of
the Creative Commons Attribution 4.0
International license.

Address correspondence to Stéphane Chaillou,
stephane.chaillou@inra.fr.

* Present address: Monique Zagorec, SECALIM,
INRA, Oniris, Université Bretagne Loire, Nantes,
France.

PROKARYOTES

crossm

Volume 6 Issue 16 e00082-18 genomea.asm.org 1

http://migale.jouy.inra.fr
https://doi.org/10.1128/genomeA.00082-18
https://doi.org/10.1128/genomeA.00082-18
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
mailto:stephane.chaillou@inra.fr
http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.00082-18&domain=pdf&date_stamp=2018-4-19
http://genomea.asm.org


TA
B

LE
1

O
ve

rv
ie

w
of

th
e

co
m

p
le

te
an

d
dr

af
t

ge
no

m
e

as
se

m
b

lie
s

fr
om

ni
ne

L.
sa

ke
i

st
ra

in
s

Ph
yl

og
en

y
St

at
us

O
ri

g
in

al
st

ra
in

n
am

e
(s

yn
on

ym
[s

])
C

ol
le

ct
io

n
n

am
e

So
ur

ce
,y

r
G

en
et

ic
el

em
en

t
N

o.
of

co
n

ti
g

s
Si

ze
(b

p
)

C
ov

er
ag

e
(�

)
N

o.
of

C
D

Ss
c

B
io

Pr
oj

ec
t

n
o.

G
en

B
an

k
ac

ce
ss

io
n

n
o.

Li
ne

ag
e

1a

C
C

1A
C

om
p

le
te

J6
4

(6
4,

JO
U

Y-
64

)
C

N
C

M
I-4

39
4

D
ry

sa
us

ag
e,

19
82

C
hr

om
os

om
e

1
2,

05
0,

23
2

49
2,

10
2

PR
JE

B2
23

35
LT

96
07

81
Pl

as
m

id
2

(p
J6

4A
2)

1
46

,3
47

65
55

LT
96

07
82

Pl
as

m
id

3
(p

J6
4F

)
1

1,
52

6
12

7
2

LT
96

07
83

C
C

1A
C

om
p

le
te

M
FP

B1
6A

14
01

C
IP

11
09

33
Be

ef
ca

rp
ac

ci
o,

20
09

C
hr

om
os

om
e

1
1,

99
4,

58
3

51
1,

96
0

PR
JE

B2
23

38
LT

96
07

88
Pl

as
m

id
p

M
FP

B1
6A

14
01

A
1

1
47

,0
94

63
53

LT
96

07
89

Li
ne

ag
e

2
C

C
2A

C
om

p
le

te
23

Kd
D

ry
sa

us
ag

e,
19

90
Pl

as
m

id
p

J2
3A

1
1

70
,5

16
51

92
PR

JE
B2

25
64

LT
90

79
84

C
C

2B
C

om
p

le
te

M
FP

B1
9A

15
01

(M
FP

B1
9)

C
N

C
M

I-4
39

6
Be

ef
ca

rp
ac

ci
o,

20
09

C
hr

om
os

om
e

1
2,

04
5,

29
3

65
1,

97
7

PR
JE

B2
23

37
LT

96
07

84
Pl

as
m

id
2

(p
M

FP
B1

9A
15

01
A

1)
1

57
,3

38
67

67
LT

96
07

85

Pl
as

m
id

3
(p

M
FP

B1
9A

15
01

B)
1

11
,9

96
15

4
16

LT
96

07
86

Pl
as

m
id

4
(p

M
FP

B1
9A

15
01

C
)

1
11

,1
56

25
2

9
LT

96
07

87

C
C

2B
D

ra
ft

J1
56

(1
56

,J
O

U
Y-

15
6)

C
IP

11
09

31
D

ry
sa

us
ag

e,
19

90
C

hr
om

os
om

e
53

1,
79

9,
17

7
58

1,
81

7
PR

JE
B2

23
32

O
BH

L0
10

00
00

1–
O

BH
L0

10
00

05
3

Pl
as

m
id

p
J1

56
A

1
1

48
,9

44
86

55
O

BH
L0

10
00

05
4

Pl
as

m
id

p
J1

56
B

1
12

,0
02

29
9

15
O

BH
L0

10
00

05
5

Pl
as

m
id

p
J1

56
C

1
10

,8
71

23
7

9
O

BH
L0

10
00

05
6

Pl
as

m
id

p
J1

56
D

1
6,

59
3

34
3

7
O

BH
L0

10
00

05
7

Pl
as

m
id

p
J1

56
E

1
2,

85
5

50
1

4
O

BH
L0

10
00

05
8

C
C

2C
D

ra
ft

J1
60

x1
(1

60
x1

)
C

IP
11

09
32

H
or

se
m

ea
t,

19
81

C
hr

om
os

om
e

32
1,

84
2,

91
6

61
1,

85
7

PR
JE

B2
23

33
O

BH
K0

10
00

00
1–

O
BH

K0
10

00
03

2
Pl

as
m

id
p

J1
60

A
1

1
51

,7
64

50
4

62
O

BH
K0

10
00

03
3

Pl
as

m
id

p
J1

60
E

1
2,

21
1

44
1

4
O

BH
K0

10
00

03
4

Li
ne

ag
e

3
C

C
3A

C
om

p
le

te
FL

EC
01

C
N

C
M

I-4
39

5
H

um
an

fe
ce

s,
20

08
C

hr
om

os
om

e
1

1,
90

2,
37

2
46

1,
91

9
PR

JE
B2

23
36

LT
96

07
77

Pl
as

m
id

2
(p

FL
EC

01
A

2)
1

31
,7

01
55

36
LT

96
07

78
Pl

as
m

id
3

(p
FL

EC
01

B)
1

12
,6

63
34

5
16

LT
96

07
79

Pl
as

m
id

4
(p

FL
EC

01
C

)
1

11
,0

68
37

7
10

LT
96

07
80

C
C

3A
D

ra
ft

J1
12

(1
12

,J
O

U
Y-

11
2)

C
IP

11
09

30
D

ry
sa

us
ag

e,
19

90
C

hr
om

os
om

e
38

1,
89

3,
06

0
85

1,
91

3
PR

JE
B2

23
30

O
BH

N
01

00
00

01
–

O
BH

N
01

00
00

38
Pl

as
m

id
p

J1
12

A
1

1
52

,1
00

85
62

O
BH

N
01

00
00

39
Pl

as
m

id
p

J1
12

B
1

11
,9

94
12

9
14

O
BH

N
01

00
00

40
Pl

as
m

id
p

J1
12

C
1

10
,8

71
45

2
9

O
BH

N
01

00
00

41
Pl

as
m

id
p

J1
12

D
1

6,
59

3
58

8
7

O
BH

N
01

00
00

42
C

C
3B

C
om

p
le

te
J5

4
(5

4,
JO

U
Y-

54
)

C
N

C
M

I-4
39

3
D

ry
sa

us
ag

e,
19

90
C

hr
om

os
om

e
1

1,
96

4,
67

1
76

1,
98

2
PR

JE
B2

23
34

LT
96

07
90

Pl
as

m
id

2
(p

J5
4A

1)
1

33
,4

63
86

36
LT

96
07

91
Pl

as
m

id
3

(p
J5

4C
)

1
13

,2
05

24
1

15
LT

96
07

92
C

C
3B

C
om

p
le

te
T3

32
(3

32
)e

Po
rk

m
ea

t,
19

87
Pl

as
m

id
p

33
2A

2
1

72
,9

50
43

89
PR

JE
B2

25
65

LT
90

79
87

A
dm

ix
ed

b
D

ra
ft

J1
8

(1
8,

JO
U

Y-
18

)
C

IP
11

09
34

D
ry

sa
us

ag
e,

19
90

C
hr

om
os

om
e

27
1,

82
4,

74
6

56
1,

82
6

PR
JE

B2
23

31
O

BH
J0

10
00

00
1–

O
BH

J0
10

00
02

7
a
A

cc
or

di
ng

to
C

ha
ill

ou
et

al
.(

2)
.

b
M

ul
til

oc
us

se
qu

en
ce

ty
p

in
g

p
re

vi
ou

sl
y

re
ve

al
ed

th
at

st
ra

in
J1

8
is

a
m

ix
tu

re
of

th
e

th
re

e
lin

ea
ge

s
du

e
to

nu
m

er
ou

s
re

co
m

b
in

at
io

n
ev

en
ts

(2
).

c C
D

S,
co

di
ng

se
qu

en
ce

.
d
Pl

as
m

id
p

J2
3A

1
or

ig
in

at
ed

fr
om

th
e

st
ra

in
L.

sa
ke

i
23

,t
he

ch
ro

m
os

om
e

of
w

hi
ch

ha
s

al
re

ad
y

b
ee

n
se

qu
en

ce
d

(3
).

e P
la

sm
id

p
33

2A
2

w
as

se
qu

en
ce

d
fr

om
st

ra
in

33
2,

th
e

ch
ro

m
os

om
e

of
w

hi
ch

ha
s

b
ee

n
se

qu
en

ce
d.

Loux et al.

Volume 6 Issue 16 e00082-18 genomea.asm.org 2

https://www.ncbi.nlm.nih.gov/nuccore/LT960781
https://www.ncbi.nlm.nih.gov/nuccore/LT960782
https://www.ncbi.nlm.nih.gov/nuccore/LT960783
https://www.ncbi.nlm.nih.gov/nuccore/LT960788
https://www.ncbi.nlm.nih.gov/nuccore/LT960789
https://www.ncbi.nlm.nih.gov/nuccore/LT907984
https://www.ncbi.nlm.nih.gov/nuccore/LT960784
https://www.ncbi.nlm.nih.gov/nuccore/LT960785
https://www.ncbi.nlm.nih.gov/nuccore/LT960786
https://www.ncbi.nlm.nih.gov/nuccore/LT960787
https://www.ncbi.nlm.nih.gov/nuccore/OBHL01000001
https://www.ncbi.nlm.nih.gov/nuccore/OBHL01000053
https://www.ncbi.nlm.nih.gov/nuccore/OBHL01000054
https://www.ncbi.nlm.nih.gov/nuccore/OBHL01000055
https://www.ncbi.nlm.nih.gov/nuccore/OBHL01000056
https://www.ncbi.nlm.nih.gov/nuccore/OBHL01000057
https://www.ncbi.nlm.nih.gov/nuccore/OBHL01000058
https://www.ncbi.nlm.nih.gov/nuccore/OBHK01000001
https://www.ncbi.nlm.nih.gov/nuccore/OBHK01000032
https://www.ncbi.nlm.nih.gov/nuccore/OBHK01000033
https://www.ncbi.nlm.nih.gov/nuccore/OBHK01000034
https://www.ncbi.nlm.nih.gov/nuccore/LT960777
https://www.ncbi.nlm.nih.gov/nuccore/LT960778
https://www.ncbi.nlm.nih.gov/nuccore/LT960779
https://www.ncbi.nlm.nih.gov/nuccore/LT960780
https://www.ncbi.nlm.nih.gov/nuccore/OBHN01000001
https://www.ncbi.nlm.nih.gov/nuccore/OBHN01000038
https://www.ncbi.nlm.nih.gov/nuccore/OBHN01000039
https://www.ncbi.nlm.nih.gov/nuccore/OBHN01000040
https://www.ncbi.nlm.nih.gov/nuccore/OBHN01000041
https://www.ncbi.nlm.nih.gov/nuccore/OBHN01000042
https://www.ncbi.nlm.nih.gov/nuccore/LT960790
https://www.ncbi.nlm.nih.gov/nuccore/LT960791
https://www.ncbi.nlm.nih.gov/nuccore/LT960792
https://www.ncbi.nlm.nih.gov/nuccore/LT907987
https://www.ncbi.nlm.nih.gov/nuccore/OBHJ01000001
https://www.ncbi.nlm.nih.gov/nuccore/OBHJ01000027
http://genomea.asm.org


REFERENCES
1. Chaillou S, Daty M, Baraige F, Dudez AM, Anglade P, Jones R, Alpert CA,

Champomier-Verges MC, Zagorec M. 2009. Intraspecies genomic diversity
and natural population structure of the meat-borne lactic acid bacterium
Lactobacillus sakei. Appl Environ Microbiol 75:970 –980. https://doi.org/10
.1128/AEM.01721-08.

2. Chaillou S, Lucquin I, Najjari A, Zagorec M, Champomier VMC. 2013.
Population genetics of Lactobacillus sakei reveals three lineages with
distinct evolutionary histories. PLoS One 8:e73253. https://doi.org/10
.1371/journal.pone.0073253.

3. Chaillou S, Champomier-Vergès M-C, Cornet M, Crutz-Le Coq A-M, Dudez
A-M, Martin V, Beaufils S, Darbon-Rongère E, Bossy R, Loux V, Zagorec M.
2005. The complete genome sequence of the meat-borne lactic acid
bacterium Lactobacillus sakei 23K. Nat Biotechnol 23:1527–1533. https://
doi.org/10.1038/nbt1160.

4. Zerbino DR. 2010. Using the Velvet de novo assembler for short-read
sequencing technologies. Curr Protoc Bioinforma Chapter 11:Unit 11.5.
https://doi.org/10.1002/0471250953.bi1105s31.

5. Darling AE, Mau B, Perna NT. 2010. progressiveMauve: multiple genome
alignment with gene gain, loss and rearrangement. PLoS One 5:e11147.
https://doi.org/10.1371/journal.pone.0011147.

6. Vallenet D, Belda E, Calteau A, Cruveiller S, Engelen S, Lajus A, Le Fèvre
F, Longin C, Mornico D, Roche D, Rouy Z, Salvignol G, Scarpelli C, Thil
Smith AA, Weiman M, Médigue C. 2013. MicroScope—an integrated
microbial resource for the curation and comparative analysis of genomic
and metabolic data. Nucleic Acids Res 41:D636 –D647. https://doi.org/10
.1093/nar/gks1194.

7. Bryson K, Loux V, Bossy R, Nicolas P, Chaillou S, van de Guchte M, Penaud
S, Maguin E, Hoebeke M, Bessières P, Gibrat J-F. 2006. AGMIAL: imple-
menting an annotation strategy for prokaryote genomes as a distributed
system. Nucleic Acids Res 34:3533–3545. https://doi.org/10.1093/nar/
gkl471.

Genome Announcement

Volume 6 Issue 16 e00082-18 genomea.asm.org 3

https://doi.org/10.1128/AEM.01721-08
https://doi.org/10.1128/AEM.01721-08
https://doi.org/10.1371/journal.pone.0073253
https://doi.org/10.1371/journal.pone.0073253
https://doi.org/10.1038/nbt1160
https://doi.org/10.1038/nbt1160
https://doi.org/10.1002/0471250953.bi1105s31
https://doi.org/10.1371/journal.pone.0011147
https://doi.org/10.1093/nar/gks1194
https://doi.org/10.1093/nar/gks1194
https://doi.org/10.1093/nar/gkl471
https://doi.org/10.1093/nar/gkl471
http://genomea.asm.org

	Accession number(s). 
	ACKNOWLEDGMENTS
	REFERENCES

