
Title Bifidobacterial β-galactosidase-mediated production of
galacto-oligosaccharides: structural and preliminary functional
assessments

Authors Ambrogi, Valentina;Bottacini, Francesca;MacSharry, John;van
Breen, Justin;O'Keeffe, Ellen;Walsh, Dan;Schoemaker,
Barry;Cao, Linqiu;Kuipers, Bas;Lindner, Cordula;Jimeno,
Maria Luisa;Doyagüez, Elisa G.;Hernandez-Hernandez,
Oswaldo;Moreno, F. Javier;Schoterman, Margriet;van Sinderen,
Douwe

Publication date 2021

Original Citation Ambrogi, V., Bottacini, F., Mac Sharry, J., Van Breen, J., O'Keeffe,
E., Walsh, D., Schoemaker, B., Cao, L., Kuipers, B., Lindner,
C., Jimeno, M.L., Doyagüez, E.G., Hernandez-Hernandez, O.,
Moreno, F.J., Schoterman, M. and Van Sinderen, D. (2021)
‘Bifidobacterial β-galactosidase-mediated production of
galacto-oligosaccharides: structural and preliminary functional
assessments’, Frontiers in Microbiology, 12, 750635 (19pp). doi:
10.3389/fmicb.2021.750635

Type of publication Article (peer-reviewed);journal-article

Link to publisher's
version

10.3389/fmicb.2021.750635

Rights © 2021 Ambrogi, Bottacini, Mac Sharry, van Breen, O'Keeffe,
Walsh, Schoemaker, Cao, Kuipers, Lindner, Jimeno, Doyagüez,
Hernandez-Hernandez, Moreno, Schoterman and van Sinderen.
This is an open-access article distributed under the terms
of the Creative Commons Attribution License (CC BY). The
use, distribution or reproduction in other forums is permitted,
provided the original author(s) and the copyright owner(s) are
credited and that the original publication in this journal is cited, in
accordance with accepted academic practice. No use, distribution
or reproduction is permitted which does not comply with these
terms. - https://creativecommons.org/licenses/by/4.0/

Download date 2026-09-20 06:48:26



Item downloaded
from

https://hdl.handle.net/10468/15241

https://hdl.handle.net/10468/15241


Supplementary material 

 

Supplementary Table S1. GOS sample quantification from GOS assay related to 

BgaC experiment 

 

 

 

 



Supplementary Table S2a GOS sample quantification from GOS assay related 

to BgaD experiment 40% lactose, 55°C, 12, 16, 20, 30 Lu/g 

Enzyme 
galactose  

(%) 
glucose  

(%) 
allo-lactose  

(%) 
lactose  

(%) 
lactulose  

(%) 
GOS  
(%) 

BgaD 12Lu 08h 12.68 20.05 1.01 51.52 1.24 13.5 
BgaD 12Lu 10h 14.67 22.62 1.28 47.42 1.05 13.0 
BgaD 12Lu 12h 15.46 23.41 1.54 43.76 1.16 14.7 
BgaD 16Lu 08h 14.76 22.68 1.30 46.41 1.15 13.7 
BgaD 16Lu 10h 16.85 25.23 1.72 41.65 1.04 13.5 
BgaD 16Lu 12h 17.65 25.96 1.71 38.07 1.07 15.5 
BgaD 20LU  5H 10.72 17.29 0.64 55.40 1.35 14.6 
BgaD 20LU  6H 11.61 18.40 0.74 50.83 1.18 17.2 
BgaD 20LU  7H 12.45 19.54 0.84 48.96 1.18 17.0 
BgaD 20LU  8H 13.42 20.87 0.93 46.50 1.10 17.2 
BgaD 30LU 4H 11.28 17.83 0.84 46.55 1.14 22.4 
BgaD 30LU  5H 14.05 21.38 1.02 41.89 1.03 20.6 
BgaD 30LU  6H 15.05 22.56 1.18 38.73 0.97 21.5 
BgaD 30LU  7H 16.51 24.35 1.35 37.45 0.98 19.4 
BgaD 30LU  8H 17.61 25.50 1.50 34.67 0.86 19.8 

 

 

 

 

 

 

 



Supplementary Table S2b GOS sample quantification from the GOS producing 

assay corresponding to BgaD used at 4, 8, 16, 24 Lu/g lactose, with 30% lactose, and 

performed at 55°C. 

 

 

 

 

 

 

 

 

 

 



 

Supplementary Table S3. GOS sample quantification from the GOS production 

assay corresponding to BgaA used at 4, 8 and 11 Lu/g lactose, with 50 % lactose as 

starting substrate level, and performed at 50°C. 

 

 

Supplementary Table S4. GOS sample quantification from the GOS production 

assay corresponding to BgaE used at 2, 4 and 6 Li.g lactose, with 50% lactose, and 

performed at 50 °C.  

 

 

 

 

 

 



 

 

 

Supplementary Table S5 Adhesion experiment conducted with Salmonella 

typhimurium 4/74 and PureViv. 
 

Replicates (%) 

Substrate I II III 

Control 100.0 100.0 100.0 

0.5 % 211.4 468.7 119.1 

5 % 125.6 522.3 70.7 

25 % 79.7 406.7 646.5 

Mono Mix 0.0 72.9 80.3 



 

Supplementary Figure S1. 96 wells plate set up for bacterial growth assay.



 

Supplementary Figure S2.a SCFA production resulting from B. breve UCC2003 growth on novel purified GOS preparations. Negative: no 

sugar, Positive: lactose, Purified Viv: Pure Viv, GOS-E: purified GOS obtained by enzymatic reaction employing BgaE, GOS-A: purified GOS 

obtain by enzymatic reaction employing BgaA. 

 

 

 

 



 

Supplementary Figure S2.b SCFA production resulting from B. breve NCFB11815 growth on novel purified GOS preparations. Negative: no 

sugar, Positive: lactose, Purified Viv: Pure Viv, GOS-E: purified GOS obtained by enzymatic reaction employing BgaE, GOS-A: purified GOS 

obtain by enzymatic reaction employing BgaA.



 

 

Supplementary Figure S2.c SCFA production resulting from B. longum subsp. longum NCIMB8809 growth on novel purified GOS 

preparations. Negative: no sugar, Positive: lactose, Purified Viv: Pure Viv, GOS-E: purified GOS obtained by enzymatic reaction employing 

BgaE, GOS-A: purified GOS obtain by enzymatic reaction employing BgaA.



 

 

Supplementary Figure S2.d SCFA production resulting from B. longum subsp. longum CCUG3698 growth on novel purified GOS preparations. 

Negative: no sugar, Positive: lactose, Purified Viv: Pure Viv, GOS-E: purified GOS obtained by enzymatic reaction employing BgaE, GOS-A: 

purified GOS obtain by enzymatic reaction employing BgaA. 



 

Supplementary Figure S2.e SCFA production resulting from B.bifidum LMG11041 growth on novel purified GOS preparations. Negative: no 

sugar, Positive: lactose, Purified Viv: Pure Viv, GOS-E: purified GOS obtained by enzymatic reaction employing BgaE, GOS-A: purified GOS 

obtain by enzymatic reaction employing BgaA. 

 



 

 

Supplementary Figure S2.f SCFA production resulting from B.longum subsp. infantis ATCC156987 growth on novel purified GOS 

preparations. Negative: no sugar, Positive: lactose, Purified Viv: Pure Viv, GOS-E: purified GOS obtained by enzymatic reaction employing 

BgaE, GOS-A: purified GOS obtain by enzymatic reaction employing BgaA.  



 

 

Supplementary Figure S2.g SCFA production resulting from B.adolescentis DSM20083 growth on novel purified GOS preparations. Negative: 

no sugar, Positive: lactose, Purified Viv: Pure Viv, GOS-E: purified GOS obtained by enzymatic reaction employing BgaE, GOS-A: purified 

GOS obtain by enzymatic reaction employing BgaA.  



 

 

Supplementary Figure S2.h SCFA production resulting from B.pseudocatenulatum ATCC27919 growth on novel purified GOS preparations. 

Negative: no sugar, Positive: lactose, Purified Viv: Pure Viv, GOS-E: purified GOS obtained by enzymatic reaction employing BgaE, GOS-A: 

purified GOS obtain by enzymatic reaction employing BgaA.  



 

 

Supplementary Figure S3. C2BBe1 cell line infected with Salmonella typhimurium 4/74, micro bubble formation. 

 


