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ABSTRACT We report 17 draft genomes for 14 unidentified Veillonella sp. strains
closely related in 16S rRNA gene-based phylogeny and type strains of 3 Veillonella
species with the aims of deciphering relationships between related species, evaluat-
ing the accuracy of current thresholds for species delineation, and robustly describ-
ing new species in the genus.

Veillonella spp. are anaerobic Gram-negative cocci and important representatives of
the microbiota of humans and animals. Currently, 14 species in the genus Veillo-

nella are validly described. In the absence of discriminative phenotypic characteristics,
their identification requires molecular-based methods. However, all species are not
discriminated by 16S rRNA gene (rrs) analysis because several pairs of species are
closely related (�99% of identical rrs nucleotides), such as V. denticariosi and V.
rodentium, V. ratti and V. criceti, V. ratti and V. seminalis, and V. dispar and V. parvula
(1–4). In addition, intrachromosomal heterogeneity between rrs copies (up to 1.43%)
and intraspecific rrs variability that may surpass interspecific variability have been
demonstrated in this genus (3, 5). This impairs the 16S rRNA gene-based identification
of closely related species and suggests that applying the proposed revised threshold for
a new species description, which is less than 98.7% of 16S rRNA gene identity, may not
be adapted to the genus Veillonella (6). Therefore, molecular-based identification
methods based on housekeeping genes such as dnaK, rpoB, and gltA were successively
developed and used for the description of novel species in addition to or without
associated DNA-DNA hybridization (DDH), which is the reference method for novel
species description (2, 4).

We present draft genome sequences of 14 human clinical isolates and type strains
of 3 Veillonella species that were not available at the time of our study. Isolates were
recovered from human clinical samples from 14 patients attending the University
Hospital in Montpellier, France. The study was approved by the institutional review
board of the Nîmes University Hospital under the approval number 19.01.07. All strains
were cultured on Columbia sheep blood agar (bioMérieux) at 37°C in an anaerobic jar
with the AnaeroGen system (Oxoid Unipath) for 2 to 5 days (1, 4).

DNA was extracted with the MasterPure DNA purification kit (Epicentre Biotechnol-
ogies). Libraries were constructed with the Nextera XT DNA library preparation kit
(Illumina, San Diego, CA) and sequenced on a NextSeq 500 instrument with a
2 � 150-bp paired-end protocol (on average, 1,372,528 read pairs per sample and

Citation Aujoulat F, Popoff MR, Diancourt L,
Criscuolo A, Jean-Pierre H, Jumas-Bilak E,
Marchandin H. 2019. Whole-genome
sequences of a cluster of 14 unidentified
related Veillonella sp. strains from human
clinical samples and type strains of 3 Veillonella
validated species. Microbiol Resour Announc
8:e01743-18. https://doi.org/10.1128/MRA
.01743-18.

Editor John J. Dennehy, Queens College

Copyright © 2019 Aujoulat et al. This is an
open-access article distributed under the terms
of the Creative Commons Attribution 4.0
International license.

Address correspondence to Hélène
Marchandin,
helene.marchandin@umontpellier.fr.

Received 8 January 2019
Accepted 20 February 2019
Published 21 March 2019

GENOME SEQUENCES

crossm

Volume 8 Issue 12 e01743-18 mra.asm.org 1

 on January 23, 2020 at IN
S

T
IT

U
T

 P
A

S
T

E
U

R
-B

ibliotheque
http://m

ra.asm
.org/

D
ow

nloaded from
 

https://doi.org/10.1128/MRA.01743-18
https://doi.org/10.1128/MRA.01743-18
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
mailto:helene.marchandin@umontpellier.fr
https://crossmark.crossref.org/dialog/?doi=10.1128/MRA.01743-18&domain=pdf&date_stamp=2019-3-21
https://mra.asm.org
http://mra.asm.org/


TA
B

LE
1

C
ha

ra
ct

er
is

tic
s

of
th

e
17

Ve
ill

on
el

la
sp

.d
ra

ft
ge

no
m

e
se

qu
en

ce
sa

Sp
ec

ie
s

St
ra

in
A

cc
es

si
on

n
o.

B
io

Sa
m

p
le

n
o.

N
o.

of
p

ai
re

d
-

en
d

re
ad

s
C

ov
er

ag
e

(�
)

G
en

om
e

si
ze

(b
p

)
N

o.
of

co
n

ti
g

s
N

5
0

(b
p

)
G

�
C

co
n

te
n

t
(%

)

V.
ra

tt
i

A
TC

C
17

74
6T

RQ
U

X
00

00
00

00
SA

M
N

10
46

55
89

1,
16

3,
74

8
15

6
2,

23
6,

28
6

49
95

,0
00

42
.8

V.
ca

vi
ae

D
SM

20
73

8T
RQ

U
Y0

00
00

00
0

SA
M

N
10

46
55

90
1,

39
1,

31
8

21
1

1,
96

3,
99

7
57

83
,0

95
38

.4
V.

se
m

in
al

is
A

D
V

43
13

.2
T

�
C

IP
10

78
10

T
RQ

U
Z0

00
00

00
0

SA
M

N
10

46
55

91
1,

39
9,

44
2

18
4

2,
25

2,
69

0
27

15
2,

26
0

42
.2

Ve
ill

on
el

la
sp

.
C

H
U

11
0

�
14

/0
9/

02
�B

�6
14

9
RQ

VA
00

00
00

00
SA

M
N

10
46

55
92

97
3,

83
4

15
5

1,
88

1,
92

1
43

10
7,

36
4

39
.4

Ve
ill

on
el

la
sp

.
Va

14
0

�
C

H
U

59
4

�
03

/1
1/

05
�B

�4
23

7
RQ

VB
00

00
00

00
SA

M
N

10
46

55
93

1,
20

6,
81

9
19

9
1,

82
2,

70
4

23
14

7,
66

2
39

.3
Ve

ill
on

el
la

sp
.

Va
13

8
�

C
H

U
73

2
�

06
/0

9/
06

�B
�3

25
2

RQ
VC

00
00

00
00

SA
M

N
10

46
55

94
74

0,
99

7
11

2
1,

97
2,

30
7

42
10

4,
90

4
39

.5
Ve

ill
on

el
la

sp
.

Va
14

3
�

C
H

U
74

0
�

09
/1

0/
06

�B
�1

50
8

RQ
VD

00
00

00
00

SA
M

N
10

46
55

95
1,

51
8,

55
8

24
0

1,
89

3,
83

9
35

13
0,

01
4

39
.3

Ve
ill

on
el

la
sp

.
38

91
�

12
/0

3/
14

�B
�3

20
4

RQ
VE

00
00

00
00

SA
M

N
10

46
55

96
1,

29
5,

19
5

20
5

1,
89

0,
76

5
38

16
1,

69
8

39
.4

Ve
ill

on
el

la
sp

.
39

13
�

09
/0

3/
14

�B
�7

01
3

RQ
VF

00
00

00
00

SA
M

N
10

46
55

97
69

8,
24

9
11

8
1,

77
0,

51
9

15
39

4,
88

3
39

.4
Ve

ill
on

el
la

sp
.

36
27

�
C

H
U

40
40

�
99

14
12

03
62

7
RQ

VG
00

00
00

00
SA

M
N

10
46

55
98

1,
30

8,
14

5
22

6
1,

73
8,

78
2

34
13

2,
44

6
39

.3
Ve

ill
on

el
la

sp
.

C
H

U
37

35
�

C
N

R
79

/1
4

�
14

/0
1/

14
�B

�2
37

8
RQ

VH
00

00
00

00
SA

M
N

10
46

55
99

1,
12

3,
24

7
19

0
1,

77
6,

93
2

51
93

,4
31

39
.4

Ve
ill

on
el

la
sp

.
39

60
�

C
H

U
40

76
�

99
14

14
23

96
0

RQ
VI

00
00

00
00

SA
M

N
10

46
56

00
74

6,
48

7
12

0
1,

86
0,

08
8

69
60

,2
97

39
.7

Ve
ill

on
el

la
sp

.
33

10
�

C
H

U
59

81
�

99
16

27
73

31
0

RQ
VJ

00
00

00
00

SA
M

N
10

46
56

01
1,

64
0,

87
6

25
8

1,
87

0,
37

8
16

31
1,

06
8

39
.6

Ve
ill

on
el

la
sp

.
Va

13
7

�
19

/0
7/

06
�3

40
4

RQ
VK

00
00

00
00

SA
M

N
10

46
56

02
1,

96
6,

48
1

31
0

1,
90

2,
40

3
36

12
8,

60
6

39
.6

Ve
ill

on
el

la
sp

.
Va

13
9

�
10

/0
1/

06
�3

36
0

RQ
VL

00
00

00
00

SA
M

N
10

46
56

03
2,

22
6,

45
8

30
3

2,
17

2,
27

6
76

67
,9

81
39

.5
Ve

ill
on

el
la

sp
.

Va
14

1
�

20
/0

6/
06

�2
45

7
RQ

VM
00

00
00

00
SA

M
N

10
46

56
04

2,
03

4,
75

6
33

3
1,

80
6,

03
1

12
22

9,
16

1
39

.2
Ve

ill
on

el
la

sp
.

Va
14

2
�

08
/0

6/
05

�3
38

1
RQ

VN
00

00
00

00
SA

M
N

10
46

56
05

1,
89

8,
36

3
28

1
1,

96
9,

38
2

66
75

,0
04

39
.1

a
Bi

oP
ro

je
ct

nu
m

b
er

,P
RJ

N
A

50
66

47
.

Aujoulat et al.

Volume 8 Issue 12 e01743-18 mra.asm.org 2

 on January 23, 2020 at IN
S

T
IT

U
T

 P
A

S
T

E
U

R
-B

ibliotheque
http://m

ra.asm
.org/

D
ow

nloaded from
 

https://www.ncbi.nlm.nih.gov/nuccore/RQUX00000000
https://www.ncbi.nlm.nih.gov/biosample/SAMN10465589
https://www.ncbi.nlm.nih.gov/nuccore/RQUY00000000
https://www.ncbi.nlm.nih.gov/biosample/SAMN10465590
https://www.ncbi.nlm.nih.gov/nuccore/RQUZ00000000
https://www.ncbi.nlm.nih.gov/biosample/SAMN10465591
https://www.ncbi.nlm.nih.gov/nuccore/RQVA00000000
https://www.ncbi.nlm.nih.gov/biosample/SAMN10465592
https://www.ncbi.nlm.nih.gov/nuccore/RQVB00000000
https://www.ncbi.nlm.nih.gov/biosample/SAMN10465593
https://www.ncbi.nlm.nih.gov/nuccore/RQVC00000000
https://www.ncbi.nlm.nih.gov/biosample/SAMN10465594
https://www.ncbi.nlm.nih.gov/nuccore/RQVD00000000
https://www.ncbi.nlm.nih.gov/biosample/SAMN10465595
https://www.ncbi.nlm.nih.gov/nuccore/RQVE00000000
https://www.ncbi.nlm.nih.gov/biosample/SAMN10465596
https://www.ncbi.nlm.nih.gov/nuccore/RQVF00000000
https://www.ncbi.nlm.nih.gov/biosample/SAMN10465597
https://www.ncbi.nlm.nih.gov/nuccore/RQVG00000000
https://www.ncbi.nlm.nih.gov/biosample/SAMN10465598
https://www.ncbi.nlm.nih.gov/nuccore/RQVH00000000
https://www.ncbi.nlm.nih.gov/biosample/SAMN10465599
https://www.ncbi.nlm.nih.gov/nuccore/RQVI00000000
https://www.ncbi.nlm.nih.gov/biosample/SAMN10465600
https://www.ncbi.nlm.nih.gov/nuccore/RQVJ00000000
https://www.ncbi.nlm.nih.gov/biosample/SAMN10465601
https://www.ncbi.nlm.nih.gov/nuccore/RQVK00000000
https://www.ncbi.nlm.nih.gov/biosample/SAMN10465602
https://www.ncbi.nlm.nih.gov/nuccore/RQVL00000000
https://www.ncbi.nlm.nih.gov/biosample/SAMN10465603
https://www.ncbi.nlm.nih.gov/nuccore/RQVM00000000
https://www.ncbi.nlm.nih.gov/biosample/SAMN10465604
https://www.ncbi.nlm.nih.gov/nuccore/RQVN00000000
https://www.ncbi.nlm.nih.gov/biosample/SAMN10465605
https://www.ncbi.nlm.nih.gov/bioproject/PRJNA506647
https://mra.asm.org
http://mra.asm.org/


�212� sequencing depth; Table 1). All sequenced paired-end reads were clipped and
trimmed with AlienTrimmer v. 0.4.0 (7), corrected with Musket v. 1.1 (8), and subjected
to a digital normalization procedure with khmer v. 1.3 (9). For each sample, the
remaining processed reads were assembled and scaffolded with SPAdes v. 3.11.0 (10).
All programs were used with their default settings. Strains and characteristics of their
whole-genome sequences (WGSs) are presented in Table 1.

Because genomic sequencing is being progressively incorporated into the taxon-
omy of Bacteria (11) and considering that it was not used before in the genus
Veillonella, taxogenomic metrics such as in silico DDH, average nucleotide identity, and
phylogenomics will be valuable for (i) deciphering intrageneric relationships between
related species and between strains affiliated with a species or of unknown taxonomic
status, (ii) evaluating the accuracy of current thresholds for species delineation, (iii)
supporting reappraisal of the taxonomy, (iv) robustly describing new species, and (v)
proposing minimal standards for description of new species in the genus Veillonella.
Besides taxonomic purposes, WGS will also allow the characterization of clinically
relevant gene content, particularly virulence and antibiotic resistance genes, in Veillo-
nella spp. considered opportunistic human pathogens.

Data availability. This whole-genome shotgun project was deposited at DDBJ/ENA/
GenBank under the accession numbers RQUX00000000 to RQVN00000000 as listed in
Table 1 (BioProject number PRJNA506647; BioSample numbers SAMN10465589 to
SAMN10465605). The versions described in this paper are versions RQUX01000000
to RQVN01000000. The Sequence Read Archive accession numbers are SRX5189907 to
SRX5189923.
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