
Title Breast milk-derived human milk oligosaccharides promote
Bifidobacterium interactions within a single ecosystem

Authors Lawson, Melissa A. E.;O'Neill, Ian J.;Kujawska,
Magdalena;Gowrinadh Javvadi, Sree;Wijeyesekera, Anisha;Flegg,
Zak;Chalklen, Lisa;Hall, Lindsay J.

Publication date 2019-11-18

Original Citation Lawson, M. A. E., O’Neill, I. J., Kujawska, M., Gowrinadh Javvadi,
S., Wijeyesekera, A., Flegg, Z., Chalklen, L. and Hall, L. J. (2019)
'Breast milk-derived human milk oligosaccharides promote
Bifidobacterium interactions within a single ecosystem', The ISME
Journal. (14pp.) doi: 10.1038/s41396-019-0553-2

Type of publication Article (peer-reviewed)

Link to publisher's
version

10.1038/s41396-019-0553-2

Rights © The Author(s) 2019. This article is licensed under a Creative
Commons Attribution 4.0 International License, which permits
use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to
the original author(s) and the source, provide a link to the
Creative Commons license, and indicate if changes were made.
The images or other third party material in this article are
included in the article’s Creative Commons license, unless
indicated otherwise in a credit line to the material. If material
is not included in the article’s Creative Commons license and
your intended use is not permitted by statutory regulation or
exceeds the permitted use, you will need to obtain permission
directly from the copyright holder. To view a copy of this license,
visit http://creativecommons.org/licenses/by/4.0/. - http://
creativecommons.org/licenses/by/4.0/

Download date 2024-03-29 07:12:52

Item downloaded
from

https://hdl.handle.net/10468/9357

https://hdl.handle.net/10468/9357




B
V3V1 V2

O
D

60
0 
in

 M
R

S
 a

fte
r 4

8h
 g

ro
w

th Aerobic growth
Anaerobic growth

0.00

0.05

0.10

0.5
1.0
1.5
2.0

B
. p

se
ud

oc
at

en
ul

at
um

 D
S

M
20

43
8

B
. l

on
gu

m
 D

S
M

20
08

8

B
. b

re
ve

 D
S

M
20

21
3

L.
 c

as
ei

 N
C

IM
B

41
14

B
. p

se
ud

oc
at

en
ul

at
um

 L
H

11

B
. l

on
gu

m
 L

H
12

B
. p

se
ud

oc
at

en
ul

at
um

 L
H

13

B
. p

se
ud

oc
at

en
ul

at
um

 L
H

14

B
. b

re
ve

 L
H

21

B
. i

nf
an

tis
 L

H
66

5

B
. i

nf
an

tis
 L

H
23

B
. b

re
ve

 L
H

24

B
. i

nf
an

tis
 L

H
66

6

B
. l

on
gu

m
 L

H
20

6

B
. l

on
gu

m
 L

H
27

7

B
. p

se
ud

oc
at

en
ul

at
um

 L
H

65
6

B
. p

se
ud

oc
at

en
ul

at
um

 L
H

65
7

B
. p

se
ud

oc
at

en
ul

at
um

 L
H

65
8

B
. p

se
ud

oc
at

en
ul

at
um

 L
H

65
9

B
. p

se
ud

oc
at

en
ul

at
um

 L
H

66
2

B
. p

se
ud

oc
at

en
ul

at
um

 L
H

66
3

B
. i

nf
an

tis
 L

H
66

4

B
. p

se
ud

oc
at

en
ul

at
um

 D
S

M
20

43
9

B
. p

se
ud

oc
at

en
ul

at
um

 L
H

9

B
. i

nf
an

tis
 D

S
M

20
21

9

A

O
D

60
0a

fte
r a

ci
d 

sh
oc

k 
at

 p
H

2

0.0

0.5

1.0

1.5

2.0

B
. p

se
ud

oc
at

en
ul

at
um

 L
H

11

B
. l

on
gu

m
 L

H
12

B
. p

se
ud

oc
at

en
ul

at
um

 L
H

13

B
. p

se
ud

oc
at

en
ul

at
um

 L
H

14

B
. b

re
ve

 L
H

21

B
. i

nf
an

tis
 L

H
66

5

B
. i

nf
an

tis
 L

H
23

B
. b

re
ve

 L
H

24

B
. i

nf
an

tis
 L

H
66

6

B
. l

on
gu

m
 L

H
20

6

B
. l

on
gu

m
 L

H
27

7

B
. p

se
ud

oc
at

en
ul

at
um

 L
H

65
6

B
. p

se
ud

oc
at

en
ul

at
um

 L
H

65
7

B
. p

se
ud

oc
at

en
ul

at
um

 L
H

65
8

B
. p

se
ud

oc
at

en
ul

at
um

 L
H

65
9

B
. p

se
ud

oc
at

en
ul

at
um

 L
H

66
2

B
. p

se
ud

oc
at

en
ul

at
um

 L
H

66
3

B
. i

nf
an

tis
 L

H
66

4

B
. p

se
ud

oc
at

en
ul

at
um

 L
H

9

n.d.

V3V1 V2

O
D

60
0 i

n 
M

R
S

 ±
 0

.3
%

 b
ile

 s
al

t 
af

te
r 4

8h
 g

ro
w

th
0.00
0.05
0.10
0.15
0.20
0.25

0.5

1.0

1.5

2.0 MRS + 0.3% bile salt
MRS alone

B
. p

se
ud

oc
at

en
ul

at
um

 D
S

M
20

43
8

B
. l

on
gu

m
 D

S
M

20
08

8

B
. b

re
ve

 D
S

M
20

21
3

L.
 c

as
ei

 N
C

IM
B

41
14

B
. p

se
ud

oc
at

en
ul

at
um

 L
H

11

B
. l

on
gu

m
 L

H
12

B
. p

se
ud

oc
at

en
ul

at
um

 L
H

13

B
. p

se
ud

oc
at

en
ul

at
um

 L
H

14

B
. b

re
ve

 L
H

21

B
. i

nf
an

tis
 L

H
66

5

B
. i

nf
an

tis
 L

H
23

B
. b

re
ve

 L
H

24

B
. i

nf
an

tis
 L

H
66

6

B
. l

on
gu

m
 L

H
20

6

B
. l

on
gu

m
 L

H
27

7

B
. p

se
ud

oc
at

en
ul

at
um

 L
H

65
6

B
. p

se
ud

oc
at

en
ul

at
um

 L
H

65
7

B
. p

se
ud

oc
at

en
ul

at
um

 L
H

65
8

B
. p

se
ud

oc
at

en
ul

at
um

 L
H

65
9

B
. p

se
ud

oc
at

en
ul

at
um

 L
H

66
2

B
. p

se
ud

oc
at

en
ul

at
um

 L
H

66
3

B
. i

nf
an

tis
 L

H
66

4

B
. p

se
ud

oc
at

en
ul

at
um

 D
S

M
20

43
9

B
. p

se
ud

oc
at

en
ul

at
um

 L
H

9

B
. i

nf
an

tis
 D

S
M

20
21

9

V3V1 V2

C

Supplementary figure 2:  Bifidobacterial survival after exposure to intestinal environmental stressors. 
(A) Bacterial survival in MRS supplemented with 0.3% bile salts was measured after 48h growth and 
compared to parallel cultures grown in MRS anaerobically at 37˚C. Data shown from five independent 
experiments; n.d. denotes measurement not detectable. Blank/media only values are subtracted from 
all points in each experiment, all negative values are represented as zero. Isolates from Baby V1 are 
represented as black bars, V2 are grey bars, V3 are dotted bars, and the tested type and control 
strains are shown as white bars. Error bars represent SEM. (B) Bacterial growth in MRS was meas-
ured for each strain after 30h growth in an aerobic environment and compared to parallel samples 
grown anaerobically. Measurements shown are representative of three independent experimental 
repeats. (C) Ability to withstand acid shock for 4 h at a pH2. Following acid shock, strains were incubat-
ed for 48 h in an anaerobic cabinet at 37˚C. Growth (optical density) was then measured. Data shown 
is mean ± standard deviation for 3 independent experiments 


