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Supplemental Table S1 B. kashiwanohense APCKJ1 genome sequencing reads and quality.

Sequencing Project Number of Reads Coverage Mapped N50 Mapped N50  Polymerase Read
(Long Reads) (Short Reads) Quality
B. kashiwanohense APCKJ1 61974 245.02x 17573bp 7971bp 0.853
Genome

Supplementary Table S2. B. longum subsp. infantis ATCC15697 genes involved in the
catabolism of fucosyllactose, and their homologs in B. kashiwanohense APCKJ1 and B.
breve UCC2003, based on a blastP search of the APCKJ1 and UCC2003 genomes.

Gene Predicted Function Gene BLASTP Result Gene BLASTP Result

Blon_2335 GH95 a-fucosidase BKKJ1_2069 77%, 1285, 0.0 Bbr_1288 77%, 1285, 0.0
SfumAly, SumAl,,

Blon_2336 GH29 a-fucosidase BKKJ1_2070 86%, 879, 0.0 - -
fumA2,,

Blon_2337 L-fucose mutarotase BKKJ1_2071 87%, 262, 2e-62 - -
fumB,,,

Blon_2306 L-fuconolactone hydrolase BKKJ1_2073 96%, 513, 0.0 Bbr_1741 50%, 248, 7e-87
fumDy,, JumDy,

Blon_2340 L-fuconate dehydratase BKKJ1_2075 98%, 867, 0.0 Bbr_1744 78%, 703, 0.0
fumkE;,, Sfumk,,

Blon_2339 L-2-keto-3-deoxy-fuconate-4-dehydrogenase BKKJ1_2074 94%, 487, 0.0 Bbr_1743 76%, 390, 6e-143
fumCy, feuCy,

Blon_2338 L-2-keto-3-deoxy-fuconate aldolase BKKJ1_2072 89%, 556, 0.0 Bbr_1740 70%, 429, 3e-157
fumFy, SumFy,

Blon_0540 L-1,2-propanediol oxidoreductase BKKJ1_0429 95%, 750, 0.0 Bbr_1505 98%, 765, 0.0
SfumGy, JumGy,

Values in the BLASTP column represent match identity, Bit Score and e-value.
Cut-off values of a minimum Bit Score of 200 bits, a minimum identity of 50% coverage and minimum e-value of 0.0001 were employed.
*Denotes genes not upregulated in transcription during growth on 2-FL or 3-FL.



Supplementary Table S3: Bacterial plasmids and strains used in this work.

Cm', Km" and Strep", resistance to chloramphenicol, kanamycin and streptomycin, respectively.

UCC, University College Cork Culture Collection.

Strain or plasmid Relevant Features Reference
(antibiotic resistances are given in brackets) or Source
Strains
Escherichia coli strains
E. coli EC101 Cloning host, repA* (Km") [
E. coli EC101-pNZ-M.Bbrll + M.BbrllI EC101 harbouring pNZ8048 derivative containing 21
bbrlIM and bbrI1IM (Cm")
E. coli EC101-pBC1.2-fumST1T2 XL1-blue containing pBC1.2-fumST1T2 (Cm") This study
E. coli EC101-NZ44-fumA1-strR EC101 harbouring pNZ8048 pNZ44-fumA1-(Strep") This study
E. coli EC101-pNZ-M. Bbrll + M.BbrlIl +pNZ44-fumAl-strR EC101 harbouring pNZ8048 derivative This study

Lactococcus lactis strains
L. lactis NZ9000

L. lactis NZ9700

L. lactis NZ9000-pNZ-fumAl

L. lactis NZ9000-pNZ-fumA2

L. lactis NZ9000-pNZ44-fumAl
Bifidobacterium sp. Strains

B. kashiwanohense APCKJ1

B. breve UCC2003

B. breve UCC2003-fumA1-fumST1T2
B. breve UCC2003-fumA1-pBC1.2
B. breve UCC2003-fumST1T2-pNZ44-strR

Plasmids
pBC1.2

pBC1.2-fumST1T2

pNZ8150
pNZ-fumAl

pNZ-fumA2

pNZ44-strR

pNZ44-fumAl-strR

containing bbrlIM ,bbrl11M and pNZ44-fumA1-(Strep")

MG1363, pepN::nisRK, nisin-inducible overexpression host 3]

Nisin-producing strain (Cm") 3]
NZ9000 containing pNZ-fumA1(Cm") This study
NZ9000 containing pNZ-fumA2 (Cm") This study
NZ9000 containing pNZ44-fumAl (Cm") This study
Isolate from nursling stool This study
Isolate from nursling stool 141
UCC2003 harbouring pNZ44-fumA1-Strep® and This study
pBC1.2-fumST1T2 (Cm") (Strep")

UCC2003 harbouring pNZ44-fumA1-Strep® and This study
pBC1.2 (Cm") (Strep")

UCC2003 harbouring pNZ44 -Strep® and This study

pBC1.2-fumSP1P2 (Cm") (Strep")

pBC1-pSC101-(Cm") 5]

(Cm"), pBC1-pSC101-Cmr harbouring fumST1T2 and This study
its indigenous promoter

(Cm"), nisin inducible translational fusion vector 6]

(Cm"), pNZ8150 derivative containing translational This study

fusion of BKKJ_2069 encoding DNA fragment to nisin

inducible promoter

(Cm"), pNZ8150 derivative containing translational fusion  This study
of BKKJ_2070 encoding DNA fragment to nisin inducible

promoter

(Strep") pNZ8048 derviative containing constitutive m

p44 promoter from Lactococcal chromosome,

pNZ44, harbouring CNCMI4321_0987

(Strep"), pNZ44 harbouring BKKJ_2069 downstream of This study
p44 promoter, and CNCMI14321_0987




Supplementary Table S4: Oligonucleotide primers used in this work.

Purpose Primer Sequence (5°-3”)

Amplification of the ITS region for Bifidobacterium Bifspp ggtgtgaaagtccatcgct

isolate species identification 23Shif gtctgccaaggcatccacca

Cloning of BKKJ1_2069 in pNZ8150 2069F tgcatccecgggatgeatcaccatcaccatcaccatcaccatcacaaactcacattcgatggaate
2069R tgcgcatctagacgtaacggatataacgcaatacg

Cloning of BKKJ1_2070 in pNZ8150 2070F tgcatccccgggatgcatcaccatcaccatcaccatcaccatcacagcaatccaacaaatgatggt
2070R tgcgcatctagaagtttcatggtgacgtatcgee

Cloning of 2379bp fragment containing 2069pNZ44F ctggtcggtaccggegatacgtcaccatgaaact

BKKJ1_2069 into pNZ44-strR 2069pNZ44R tgcgcatctagaataacgcaatacgttaacgccy

Cloning of BKKJ1_2076-2078 in pBC1.2 2076-78pBC1.2F ctggtceccecggggeccgcetgttctetggatg

2076-78pBC1.2R

tgcgcatctagacgatgcgcttecttctttg

Restriction sites incorporated into oligonucleotide primer sequences are indicated in bold, and His-tag sequences
incorporated into nucleotide primer sequences are indicated in italics.



JumAly, fumAZy, fumB;, fumFg, fumDy, fumC,.,  fumEg, Jums;, fumTl, fumT2,, fumi;,

—>

B. kashiwanohense APCKJ1

JumFy.  fumDy, fumiPy  fumCy  fumEs, JumRy,

—

B. breve UCC2003

Supplementary Figure S1. Schematic representation of the gene loci involved in the
utilisation of: (A) 2-FL or 3-FL in B. kashiwanohense APCKJ1, and (B) L-fucose in B. breve
UCC2003; as based on transcriptome analysis. The length of the arrows is proportional to the
size of the open reading frame and the gene locus name, which is indicative of its putative
function, is given inside the arrows. Genes shown in red are predicted to encode proteins with
a hydrolytic function, genes shown in yellow are predicted to encode proteins with a regulatory
function, genes shown in green are predicted to encode proteins with a transport function and
genes shown in blue are predicted to encode proteins with another metabolic function. Figure
adapted from thesis Figure 5.3; James, 2018 [8].



Tree scale: 0.1 ——

Escherichia coli str. K-12 substr. MG1655 b3702-DnaA

Bifidobacterium bifidum LMG 13195 BBJK 01721

Bifidobacterium bifidum PRL2010 BBPR 0193

Bifidobacterium bifidum TMC 3115 BBTM 02097

Bifidobacterium bifidum ATCC 29521 BBBF 0199

Bifidobacterium bifidum CgkA

Bifidobacterium bifidum S6 CJD48 09790

Bifidobacterium bifidum TMC3108 AfcA

|——] Bifidobacterium bifidum BGN4 BBB 0176

Bifidobacterium bifidum BF3 RY70 253

Bifidobacterium bifidum JCM 1254 AfcA

Bifidobacterium bifidum S17 BBIF 0215

Clostridium perfrigens ATCC 13124 CPF 2129-Afc3

r Bifidobacterium longum subsp. infantis BT1 RY67 475

— & Bifidobacterium longum subsp. infantis NCTC11817 NCTC11817 02481
v Bifidobacterium longum subsp. infantis ATCC 15697 Blon 2335

— i Bifidobacterium longum subsp. longum JDM301 BLJ 0327

Bifidobacterium longum BXY01 GS08 01720

v Bifidobacterium catenulatum JCM 15439 BBKW 1831

Bifidobacterium kashiwanohense APCKJ1 BKKJ1 2069-FumA1

Bifidobacterium kashiwanohense PV20-2 AH68 10220

Bifidobacterium breve JCM 7019 B7019 1470

Bifil ium | DSM 20438 BBPC 1770

Bifidobacterium breve Iw01 EH245 06890

Bifidobacterium breve BR3 RY69 519

Bifidobacterium breve BB215W447a BB215W447A 1620

Bifidobacterium breve 017W439 BB017W439 1382

Bifidobacterium breve 180W83 BB180W83 1353

Bifidobacterium breve 689b B689b 1317

Bifidobacterium breve 082W48 BB082W48 1368

Bifidobacterium breve ACS-071-V-Sch8b HMPREF9228 0580

Bifidobacterium breve UCC2003 Bbr 1288

Bifidobacterium breve 139W423 BB139W423 1449

Bifidobacterium breve NCFB 2258 B2258 1264

Bifidobacterium breve JCM 7017 B7017 1259

Bifidobacterium breve LMC520 BBL520 07300

Bifidobacterium breve S27 BS27 1311

Bifidobacterium breve 12L B12L 1234

Bifidobacterium breve DSM 20213 BBBR 1349

Bifidobacterium breve FDAARGOS 561 EGX97 07215

Bifidobacterium breve NCTC11815 NCTC11815 01390

Bifi DSM 22766 AB656 02675
| { i i ¢ VPI-5482 BT 2970
Bifidobacterium scardovii JCM 12489 BBSC 1774
Thermotoga maritima MSB8 TM0306
Bifidobacterium longum subsp. infantis BT1 RY67 1129

= & Bifidobacterium longum subsp. infantis ATCC 15697 Blon 0426
i Bifidobacterium longum subsp. infantis NCTC11817 NCTC11817 00442
Bifidobacterium longum subsp. infantis BT1 RY67 959
Bifidobacterium longum subsp. infantis NCTC11817 NCTC11817 00256
Bifidobacterium longum subsp. infantis ATCC 15697 Blon 0248
. Bifidobacterium kashiwanohense JCM 15439BBKW 1714
[ Bifidobacterium asteroides PRL2011 BAST 0184
| Bifidobacterium asteroides DSM 20089 BA20089 00180

-
f
|l
|
Bifidobacterium gallinarum CACC 514ESN35 10285
Bifidobacterium choerinum FMB-1 BcFMB 01900
Bifidobacterium pseudolongum UMB-MBP-01BPSOL 1662

GH95 family

 p— T

GH29-A family

Bifidobacterium dentium Bd1 BDP 2152
Bifidobacterium dentium JCM 1195 BBDE 2021
' Bifidobacterium dentium NCTC11816NCTC11816 02090
Bifidobacterium bifidum S6 CJD48 03435
Bifidobacterium bifidum BBTM 01072
Bifidobacterium bifidum S17 BBIF 1317
Bifidobacterium bifidum JCM 1254 AfcB
Bifidobacterium bifidum TMC3108 AfcB
Bifidobacterium bifidum LMG 13195 BBJK 00483
Bifidobacterium bifidum BGN4 BBB 1341
P Bifidobacterium bifidum BF3 RY70 1497
Bifidobacterium bifidum PRL2010 BBPR 1360
h Bifidobacterium bifidum ATCC 29521 BBBF 1348
] Bifidobacterium bifidum NCTC13001NCTC13001 00892
Bacteroides thetaiotaomicron VPI-5482 BT 2192
i i ¢ VPI-5482 BT 3798

{ Clostridium perfrigens ATCC 13124 CPF 2130-Afc2
ides ovatus ATCC 8483 BACOVA 04357
Bifidobacterium scardovii JCM 12489 BBSC 1794
I Bifidobacterium longum subsp. infantis NCTC11817NCTC11817 02482
4‘ »

GH29-B family

Bifidobacterium longum subsp. infantis ATCC 15697 Blon 2336
Bifidobacterium longum subsp. infantis BTIRY67 476

: Bifidobacterium longum subsp. longum JDM301 BLJ 0326

* Bifidobacterium longum BXY01 GS08 01715
Bifidobacterium kashiwanohense JCM 15439 BBKW 1832
Bifidobacterium kashiwanohense APCKJ1 BKKJ1 2070-FumA2
Bifidobacterium breve BR3RY69 518

Supplementary Figure S2. Phylogenetic analysis of GH29 anf GH95 a-fucosidases.
Neighbour-joining tree based on the alignment of eighty three a-fucosidases retrieved from the
Cazy database (http://www.cazy.org/Glycoside-Hydrolases.html). Previously characterized a-
fucosidases are highlighted in blue (GH95) and red (GH29), while the FumA1 and FUumA?2
proteins from the current study are highlighted in purple. Light blue circles indicate bootstrap
values higher than 70 %, while the outgroup sequence is highlighted in green.
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Supplementary Figure S3: PCA plot depicting the relative similarity of the metabolite
contents of the samples analysed by NMR; coloured by (A) bacterial species, and (B) sugar

added to culture media.

R2X =59.5% Q2 = 45.8%.
(A) Uninoculated media (green), B. breve UCC2003 WT (blue), B. breve UCC2003 fumA1l-
fumST1T2 (red), B. kashiwanohense APCKJ1 WT (purple).
(B) No sugar added (orange), 1% lactose (green), 1% L-fucose (purple), 1% 2’-FL (blue), 1%

3-FL (red).
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