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Table S1 Origin and substrate specificities of GH29 enzymes functionally characterised in SSN clusters

	
	GenBank No.
	Organism
	Protein Name
	Reported substrates hydrolyzed

	Cluster 1
(GH29-B)
	AAD10477.1
	Streptomyces sp. 142
	SsFuc
	LNFP-II-PA, LNFP-III-PA, Fucα1,2-LNFP-II-PA (Sano et al., 1992)

	
	-
	Bifidobacterium pseudocatenulatum MP80
	Ga0224696_111927
	2’FL, LNFP-II, LNFP-I, LNFP-III (Shani et al., 2022)

	
	EEG94253.1
	Roseburia inulinivorans DSM 16841
	RiFuc29
	LeA (Pichler et al., 2020)

	
	ACU93704.1
	Capnocytophaga ochracea
	H06
	Lewis epitope from human N glycans and glycoproteins (Grootaert et al., 2020)

	
	UUB87425.1
	Breast-fed infant faecal microbiome
	Fuc39
	LeA, LeB, LeX, LeY, 3FL (Moya-Gonzálvez et al., 2022)

	
	UUB87420.1
	Breast-fed infant faecal microbiome
	Fuc18
	LeA, LeB, LeX, LeY, 3FL, 2’FL (Moya-Gonzálvez et al., 2022)

	
	ADZ77236.1
	Sphingobacterium sp.
	F11
	Lewis epitope from human N glycans (Grootaert et al., 2020)

	
	AFK02389.1
	Emticicia oligotrophica DSM 17448
	Eo0918
	mono-sialyaed A1F (Liu et al., 2016)

	
	WP_243035407.1
	Ruminococcus gnavus E1
	E1_10125
	pNP-Fuc, 3FL, LeA, LeX, sLeA, sLeX, human plasma N glycan, PDB: 6TR4 (Wu et al., 2021)

	
	ADK97204
	Prevotella melaninogenica
	E07
	pNP-Fuc, Lewis epitope from human N glycans (Grootaert et al., 2020)

	
	CCG57154.1
	Brachyspira pilosicoli
	E01
	Lewis epitope from human N glycans and glycoproteins (Grootaert et al., 2020)

	
	ACJ53394.1
	Bifidobacterium longum subsp. infantis ATCC 15697
	Blon_2336
	3’FL, PDB: 3MO4 (Sela et al., 2012); 3FL, transfucosylation (Saumonneau et al., 2015); LeX epitope from human N-glycans (Grootaert et al., 2020)

	
	AAO79241.1
	Bacteroides thetaiotaomicron VPI-5482
	BT4136
	pNP-Fuc, α-l-fucopyranosyl fluoride (Shaikh et al., 2013)

	
	AAO77299.1
	Bacteroides thetaiotaomicron VPI-5482
	BT2192
	LeX, LeA, 3FL, LeY, LeB, 2’FL, pNP-Fuc (Sakurama et al., 2012); PDB: 3EYP (to be published)

	
	AAO76732.1
	Bacteroides thetaiotaomicron VPI-5482
	BT1625
	pNP-Fuc (Shaikh et al., 2013); LeX, LeY, LeA, 3FL, LeB (Briliūtė et al., 2019)

	
	-
	Bifidobacterium longum subsp. longum SC596
	BLNG_01263
	α(1–3/4) Fuc linkages (Garrido et al., 2016)

	
	BAH80310.1
	Bifidobacterium bifidum JCM 1254
	BbAfcB
	LNFP-II, LeA, LeX, LNFP-III, LeY, 3FL, LeB (Ashida et al., 2009), transfucosylation (Zeuner et al., 2018)

	
	ABG83106.1
	Clostridium perfringens ATCC 13124
	CpAfc2
	LeX, LeA, PGM (Fan et al., 2016), transfucosylation (Zeuner et al., 2018)

	
	AAK76203.1
	Streptococcus pneumoniae TIGR4
	SpGH29
	LeY, LeX, LeA, LeB, 3FL, PDB: 6ORG (Hobbs et al., 2019)

	
	ALJ46339.1
	Bacteroides ovatus ATCC 8483
	Bovatus_01698
	PDB: 4ZRX (to be published)

	
	NP_180377.2
	Arabidopsis thaliana
	AtFUC1
	3FL-AB, LNFP-II-AB, LeA glycan-PA (Zeleny et al., 2006)

	Cluster 2
(GH29-A)
	AAK43160.1+AAK43159.1
	Sulfolobus solfataricus P2
	Ssα-fuc
	pNP-Fuc, Fucα1-3Fucα-O-pNP, transfucosylation (Cobucci-Ponzano et al., 2003); XyG (Curci et al., 2021) 

	
	AFR68935.1
	Fusarium graminearum PH-1
	FgFCO1
	Fucα1-2Galβ1-2Xyl (Cao et al., 2014; Zeuner et al., 2018);
2’-FL (Schopohl et al., 1992; Zeuner et al., 2018), Fucα1-2Gal (Schopohl et al., 1992); transglycosylation (Zeuner et al., 2018, 2020; Biel-Nielsen et al., 2022), PDB: 4NI3 (Cao et al., 2014)

	
	AAM42160.1
	Xanthomonas campestris pv.campestris str. ATCC 33913
	NixE
	pNP-Fuc, core1,3fucose in plan N glycan (Dupoiron et al., 2015);
2'-FL, XyG nonasaccharide (XXFG) extracted from apple, XyG-rich fraction extracted from citrus peel (Zeuner et al., 2018)

	
	UUB87428.1
	Breast-fed infant faecal microbiome
	Fuc2358
	LeA, BgH-II, LeX, LeY, 2’FL, 6FN, 3FL, BgH-I, LeB, BgA, BgB (Moya-Gonzálvez et al., 2022)

	
	EDY95436.1
	Bacteroides plebeius DSM 17135
	BpGH29
	pNP-Gal, PDB: 7LJJ (Robb et al., 2022)

	Cluster 3
(GH29-A)
	CBM40947.1
	Paenibacillus thiaminolyticus
	aLfuk1
	pNP-Fuc, transglycosylation (Benešová et al., 2013), PDB: 6GN6 (Kovaľová et al., 2019)

	
	AEX22740.1
	Vibrio sp.strain EJY3
	VejFCD
	pNP-Fuc, pNP-α-D-Glc, pNP-α-D-Gal, pNP-β-D-Gal, lactose, maltose, PDB: 7DB5 (Hong et al., 2021)

	
	QEX52072.1
	Paenibacillus sp.3179
	PsFuc
	pNP-Fuc, transfucosylate to produce 2'FL (Thøgersen et al., 2020)

	
	MW767957
	Flavobacterium algicola
	OUC-Jdch16
	pNP-Fuc, transfucosylate to produce 2'FL (Zhou et al., 2021)

	
	A0A068B4M2
	soil metagenome
	Mfuc7
	2'FL, XyG, 3FL (Lezyk et al., 2016)

	
	KJ626340
	soil metagenome
	Mfuc5
	XyG, 2'FL, 3FL (Lezyk et al., 2016)

	
	KJ626339
	soil metagenome
	Mfuc4
	XyG, 2'FL, 3FL (Lezyk et al., 2016)

	
	A0A068B4L8
	soil metagenome
	Mfuc2
	XyG, 2'FL, 3FL (Lezyk et al., 2016)

	
	A0A068B780
	soil metagenome
	Mfuc1
	XyG, 2'FL, 3FL (Lezyk et al., 2016)

	
	ANW96113.1
	Wenyingzhuangia fucanilytica CZ1127T
	FucWf2
	pNP-Fuc, α-1,3/4-linked terminal L-fucose in sulfated fucooligosaccharides (Silchenko et al., 2022)

	
	ANW96121.1
	Wenyingzhuangia fucanilytica CZ1127T
	FucWf1
	pNP-Fuc, α-1,3/4-linked terminal L-fucose in sulfated fucooligosaccharides (Silchenko et al., 2022)

	
	UUB87423.1
	Breast-fed infant faecal microbiome
	Fuc35A
	LeX, 2’FL, LeY, 6FN, LeA, 3FL, LeB (Moya-Gonzálvez et al., 2022)

	
	UUB87426.1
	Breast-fed infant faecal microbiome
	Fuc193
	LeX, LeY, 6FN, LeA, 2’FL, 3FL (Moya-Gonzálvez et al., 2022)

	
	MW623633.1
	Paraglaciecola sp.
	Fp251
	CNP-Fuc (Schultz-Johansen et al., 2022)

	
	MW623631.1
	Paraglaciecola sp.
	Fp239
	CNP-Fuc, 2’FL, LeY, 3FL (Schultz-Johansen et al., 2022)

	
	MW623630.1
	Paraglaciecola sp.
	Fp231
	CNP-Fuc, 4FN (Schultz-Johansen et al., 2022)

	
	ACD03857.1
	Akkermansia muciniphila MucT (ATCC BAA-835)
	Amuc_0010
	pNP-Fuc, 2’FL (Kostopoulos et al., 2020), 3FN (Shuoker et al., 2023)

	
	ANW96380.1
	Wenyingzhuangia fucanilytica CZ1127T
	Alf1_Wf
	pNP-Fuc, LeA, α1,3 linkage in the fucoidan fragment (Dong et al., 2017)

	
	WP_004844769.1
	Ruminococcus gnavus ATCC 29149
	ATCC_03833
	pNP-Fuc, 2’FL, 3FL, LeA, sLeA, FA2G2 (Wu et al., 2021)

	Cluster 4
(GH29-A)
	ACZ87343.1
	Streptosporangium roseum
	SrFucNaFLD
	4-Methylumbelliferyl-α-L-fucopyranoside, 2'FL, BgH-II, LeA (Bishnoi et al., 2018)

	
	KXK31601.1
	Omnitrophica bacterium OLB16
	Fucosidase O
	2'FL, NA2F, M3N2F, NGA2F, M3N2XF, LNFP-II; xylosylated NGA2F (Vainauskas et al., 2018)

	
	AFK04462.1
	Emticicia oligotrophica DSM 17448
	Eo3066
	3'-FL, LNFP-III, LNDFH-I, LNDFH-II (Liu et al., 2016)

	
	AAA52481.1
	Homo sapiens
	HsFucA1
	4MU-Fuc, Fucα1-2Gal-, pNP-Fuc, 2’FL,LNFP-II, LNFP-III, α1-2Fuc-dekasaccharide, 6FN (Dawson and Tsay, 1977); PDB: 7PLS (Armstrong et al., 2022)

	
	AAM50292.1
	Drosophila melanogaster
	DmFuca
	4MU-Fuc (Intra et al., 2015)

	
	AFR68934.1
	Fusarium oxysporum 0685
	FoFCO1
	pNP-Fuc (Paper et al., 2013);
fucoidan, PGM (Yamamoto et al., 1986)

	
	BBG92283.1
	Patiria pectinifera
	Pap-Alf
	pNP-Fuc, pNP-2-sulfo-α-Fuc, fucosyl-α-lactosides (Fuc-α1,2/3/6-Galβ1→4Glc-β-pNP) (Ono et al., 2019)

	
	CAA34268.1
	Rattus norvegicus
	RnFucA1
	pNP-Fuc, α1-2/3/4 fucosyl linkages (Opheim and Touster, 1978)

	
	CAA63362.1
	Canis lupus familiaris
	ClfFucA1
	4MU-Fuc (Bielicki et al., 2000)

	
	CAB53746.1
	Homo sapiens
	HsFucA2
	2’FL, Fucα1-2Gal/Glc/Xyl, 3FN, 4FN, 6FN, Fucα1-6Gal (Dicioccio et al., 1982)

	
	AAO51149.1
	Dictyostelium discoideum
	DdFucA
	6FN, 2’-Fucosyllactitol, 3-Fucosyllactitol, LNFP-I (Schopohl et al., 1992)

	
	BCX80342.1
	Bombyx mori
	BmFucA
	2’FL, GlcNAcβ(1-4)[Fucα(1-6)]GlcNAc, 3FL, GlcNAcβ(1-4)[Fucα(1-3)]GlcNAc (Nakamura et al., 2020)

	Cluster 5
(GH29-A)
	AKH95075.1
	Elizabethkingia meningoseptica FMS-007
	cFase I
	pNP-Fuc, 3'-FL, LeX, PLA2, HRP (Li et al., 2018)

	
	ADB37178.1
	Spirosoma linguale DSM74
	SlFuc29
	pNP-Fuc (Pozzo et al., 2018)

	
	UUB87421.1
	Breast-fed infant faecal microbiome
	Fuc19A
	LeA, LeB, LeX, LeY, 3FL (Moya-Gonzálvez et al., 2022)

	
	AFK05193.1
	Emticicia oligotrophica DSM 17448
	Eo3812
	3'-FL, LNFP III (Liu et al., 2016)

	
	CAH09273.1
	Bateroides fragilis NCTC 9343
	BF3591
	LeX, 3FN, pNP-Fuc, Fucα1,2Gal, LeA, 6FN, 4FN (Liu et al., 2020)

	Cluster 6
(GH29-A)
	UUB87429.1
	Breast-fed infant faecal microbiome
	Fuc5372
	2'FL, BgH-II, BgB, BgA, 6FN, 3FL, BgH-I (Moya-Gonzálvez et al., 2022)

	
	CAH06554.1
	Bacteroides fragilis NCTC 9343
	BF0810
	pNP-Fuc (Liu et al., 2020)

	Cluster 7
(GH29-A)
	AAD35394.1
	Thermotoga maritima MSB8
	TmαFuc
	pNP-Fuc, transglycosylation (Osanjo et al., 2007);
2’FL, XXFG, XyG (Lezyk et al., 2016; Zeuner et al., 2018); PDB: 1HL8 (Sulzenbacher et al., 2004)

	
	ACJ51546.1
	Bifidobacterium longum subsp. infantis TCC 15697
	Blon_0426
	CNP-Fuc, LNFP III (Sela et al., 2012); 2’FL, 6FN, Fucα1-2Gal (Ashida et al., 2020)

	
	ACJ51376.1
	Bifidobacterium longum subsp. infantis ATCC 15697
	Blon_0248
	CNP-Fuc, LNFP III (Sela et al., 2012); 6FN, Fucα1-2Gal (Ashida et al., 2020)

	Cluster 8
(GH29-A)
	AEW21393.1
	Tannerella forsythia ATCC 43037
	TfFuc1 (TT1386)
	pNP-Fuc, 2’FL (Megson et al., 2015; Zeuner et al., 2018), BgH-I, 6FN (Megson et al., 2015), XyG (Zeuner et al., 2018)

	
	QKE45427.1
	Pedobacter sp. CAU209
	PbFuc
	pNP-Fuc, 3'FL,2'FL, transfucosylate to produce 2'FL/3’FL (Shi et al., 2020)

	
	CAH08937.1
	Bateroides fragilis NCTC 9343
	BF3242
	pNP-Fuc, 3FN, 6FN, Fucα1-2Gal, 4FN, LeA, LeX, transfucosylate to produce 3FN/6FN (Liu et al., 2020)

	Cluster 9
(GH29-A)
	UUB87427.1
	Breast-fed infant faecal microbiome
	Fuc1584
	LeX, 6FN, LeY, 3FL, LeA, LeB, LNF-II (Moya-Gonzálvez et al., 2022)

	Cluster 10
(GH29-A)
	AAO78076.1
	Bacteroides thetaiotaomicron VPI-5482
	BT2970
	pNP-Fuc, 3FN, 4FN (Sakurama et al., 2012); PDB: 2WVV (Bueren et al., 2010) 

	
	CAH05807.1
	Bateroides fragilis NCTC 9343
	BF0028
	pNP-Fuc, LeA, Fucα1-2Gal, 3FN (Liu et al., 2020)

	Cluster 11
(GH29*)
	UUB87422.1
	Breast-fed infant faecal microbiome
	Fuc30
	6FN (Moya-Gonzálvez et al., 2022)

	Cluster 13
(GH29-B)
	UUB87424.1
	Breast-fed infant faecal microbiome
	Fuc35B
	LeA, 3FL, LeX, LeB, LeY, LNF-II (Moya-Gonzálvez et al., 2022)

	
	NP_812709.1
	Bacteroides thetaiotaomicron VPI-5482
	BT3798
	pNP-Fuc (Grootaert et al., 2020),PDB: 3GZA (Bueren et al., 2010)

	Cluster 16
(GH29-A)
	CAQ67877.1
	Lactobacillus casei BL23
	AlfB
	3FN, Fucα1-2Gal, 2’FL, BgH-II, 4FN (Rodríguez-Díaz et al., 2011)

	Cluster 18
(GH29-A)
	AIC77303.1
	soil metagenome
	Mfuc6
	XyG, 2'FL, transfucosylation (Lezyk et al., 2016)

	Cluster 20
(GH29-A)
	ANW97462.1
	Wenyingzhuangia fucanilytica CZ1127T
	FucWf6
	Failed to express in soluble fraction (Silchenko et al., 2022)

	Cluster 21
(GH29-A)
	QTJ01949.1
	Paraglaciecola sp.
	Fp240
	CNP-Fuc (Schultz-Johansen et al., 2022)

	Cluster 23
(GH29-A)
	AEW80941.1
	Propionibacterium acnes
	C11
	pNP-Fuc, lewis epitope from human N glycans (Grootaert et al., 2020)

	Cluster 26
(GH29-A)
	CAQ67984.1
	Lactobacillus casei BL23
	AlfC
	6FN, 4FN, Fucα1-2Gal, 3FN(Rodríguez-Díaz et al., 2011), transglycosylate to produce 6FN/6FN-Asn (Rodríguez-Díaz et al., 2013; Becerra et al., 2020), PDB: 6O18 (Klontz et al., 2020)

	Cluster 34
(GH29-A)
	QTJ01951.1
	Paraglaciecola sp.
	Fp284
	CNP-Fuc, 2’FL, 6FN (Schultz-Johansen et al., 2022)

	Cluster 41
(GH29-A)
	CAQ67115.1
	Lactobacillus casei BL23
	AlfA
	pNP-Fuc, 6FN (Rodríguez-Díaz et al., 2011)

	Cluster 45
(GH29-B)
	ABG82807.1
	Clostridium perfringens ATCC 13124
	Afc1 (TT4199)
	n.a. (Fan et al., 2016)

	Cluster 47
(GH29-A)
	ANW96108.1
	Wenyingzhuangia fucanilytica CZ1127T
	FucWf3
	pNP-Fuc, α-1,2/3/4-linked terminal L-fucose in sulfated fucooligosaccharides (Silchenko et al., 2022)

	Non-clustered
	ANW96106.1
	Wenyingzhuangia fucanilytica CZ1127T
	FucWf4
	α-1,3/4-linked terminal L-fucose in sulfated fucooligosaccharides (Silchenko et al., 2022)


Substrates in bold are the most preferred ones among listed. n.a., not active; -, not available; *, new GH29 subfamily; 4MU-Fuc, 4 methy-lumbelliferyl-a-L-fucopyranoside; -AB, 2-aminobenzammide-labelled; -PA, 2-aminopyridin-labelled; pNP-Fuc, p-nitrophenyl-α-L- fucopyranoside; pNP-Gal, p- nitrophenyl-α-l-galactopyranoside; PGM, porcine gastric mucin; PA, 2-aminopyridine, XyG, xyloglucan, 3FN, Fucα1-3GlcNAc; 4FN, Fucα1-4GlcNAc; 6FN, fucosyl-a-1,6-N-acetylglucosamine; BgH, blood group H; BgA, blood group A; BgB, blood group B
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[bookmark: _Hlk117840912]Table S2 List of new GH29 fucosidase targets

	No.
	Fucosidases
	Genbank No.
	Uniprot No.
	Source_Phylum
	Source_Strain
	Cluster

	1
	TT1377
	BAG34209.1
	B2RLG4
	Bacteroidetes
	Porphyromonas gingivalis (strain ATCC 33277)
	1

	2
	TT1379
	CBL09437.1
	D4KRD5
	Firmicutes
	Roseburia intestinalis M50/1
	2

	3
	TT1380
	CBJ23255.1
	D3HBK5
	Firmicutes
	Streptococcus mitis (strain B6)
	1

	4
	TT1385(SsFuc)
	AAD10477.1
	Q9Z4I9
	Actinobacteria
	Streptomyces sp.
	1

	5
	TT1386(TfFuc1)
	AEW21393.1
	G8UMQ6
	Bacteroidetes
	Tannerella forsythia (strain ATCC 43037) (Bacteroides forsythus)
	8

	6
	TT1817
	WP_169795686.1
	UPI0007202582
	Proteobacteria
	Lysobacter antibioticus
	3

	7
	TT1819
	KJY49568.1
	A0A0F4KU40
	Actinobacteria
	Bifidobacterium asteroides
	26

	8
	TT1820
	CDD22838.1
	R6XGR0
	Firmicutes
	Firmicutes bacterium CAG:345
	26

	9
	TT4187
	EMI43122.1
	M5T1J4
	Planctomycetes
	Rhodopirellula sp. SWK7
	3

	10
	TT4199(Afc1)
	ABG82807.1
	A0A0H2YQY6
	Firmicutes
	Clostridium perfringens (strain ATCC 13124)
	45

	11
	TT4197
	ADY12241.1
	F0RXW4
	Spirochaetota
	Sphaerochaeta globosa (strain ATCC BAA-1886) (Spirochaeta sp. (strain Buddy))
	9

	12
	TT4202
	KPL16698.1
	A0A0S8K4Z7
	Bacteroidetes
	Bacteroides sp. SM23_62
	44

	13
	TT4206
	SMQ76172.1
	A0A1Y6FTG1
	Proteobacteria
	Sphingopyxis terrae subsp. Ummariensis
	Non-clustered

	14
	TT4225
	OQP40061.1
	A0A1V9E1W8
	Bacteroidetes
	Niastella yeongjuensis
	4





Figure S1.  SDS-PAGE of recombinant GH29 fucosidases. Lanes 1-7/9-15 correspond to the purified recombinant GH29 fucosidases. Lane 8 corresponds to the molecular weight marker (PageRuler™ Prestained Protein Ladder, 10 to 180 kDa). The gel was stained with InstantBlue Coomassie Protein Stain. 
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Figure S2. HPAEC-PAD analysis of GH29 fucosidases reaction products with different fucosylated substrates. The data were analysed with Prism. Standards: Fuc (red), fucosylated glycans (green for the substrates used; blue for the potential reaction products). The traces corresponding to the enzymatic reaction with GH29 enzymes in the presence of different substrates or in buffer control are shown in black.
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Figure S3. LC-FD-MS/MS analysis of the product profile of GH29 fucosidase reaction ons complex glycans. Enzymatic reactions with IgG glycoprotein (A), IgG N-glycans (B), PLA2 glycoprotein (C), and PLA2 N-glycans (D). Control samples were without enzymes. Glycan products are annotated next to peaks on the chromatograms.
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Figure S4 Transfucosylation activity of GH29 fucosidases. A) TLC and TLC-ESI-MS analysis of  ATCC_03833 transfucosylation reactions with GlcNAc, Fuc1,3GlcNAc or Fuc1,6GlcNAc as acceptors and pNP-Fuc as donor. Lanes 1 to 5 and 9 are standards: Fuc (lane 1), pNP-Fuc (lane 2), GlcNAc (lane 3), Fuc1,4GlcNAc (lane 4), Fuc1,3GlcNAc (lane 5) and Fuc1,6GlcNAc (lane 9). Lanes 6 to 8 are ATCC_03833 transfucosylation reactions with GlcNAc (lane 6), Fuc1,3GlcNAc (lane 7) and Fuc1,6GlcNAc (lane 8). B) TLC analysis of TT1379, TT1817 and TT1820 transfucosylation reactions with GlcNAc as acceptor and pNP-Fuc as donor. Lanes 1 to 4 are standards: GlcNAc (lane 1), Fuc1,4GlcNAc (lane 2), Fuc1,3GlcNAc (lane 3) Fuc1,6GlcNAc (lane 4). Lanes 5 to 7 are transfucosylation reactions with GlcNAc using TT1379 (lane 5), TT1817 (lane 6) and TT1820 (lane 9).  C) H1 NMR analysis of ATCC 03833 , TT1379, TT1817 and TT1120 reactions. Peaks were assigned by using the appropriate sugar standards. The mid field region allows the distinctive detection of signals of Fuc1,6GlcNAc and Fuc1,3GlcNAc in ATCC 03833, Fuc1,3GlcNAc and Fuc1,4GlcNAc in TT1379, Fuc1,3GlcNAc and Fuc1,6GlcNAc in TT1817 and Fuc1,6GlcNAc in TT1820.
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Figure S5 Close-up of TT18149 active site. A) Fo-Fc difference map at 3σ (grey) and 5σ (grey) for fucose bound in the TT1819 active site. B) Potential for plasticity in the TT1819 active site highlighted by scaling and coloring the protein according to B factor. C) TT1819 (light blue) comparison with E1_10125 GH29 (brown, PDB 6TR3). Residue numbering of TT1819 or E1_10125. D) TT1819 (light blue) comparison with a1,3/4 GH29 Blon_2336 from B. longum subsp. infantis (orange, D172A/E217A mutant in complex with lacto-N-fucopentaose II, PDB 3UET; yellow, WT PDB 3MO4). Residue numbering of TT1819 or Blon_2336. The hydrogen bond between Blon_2336 E237 and the ligand fucose residue is indicated.
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Figure S6 STD NMR full build-up curve analysis of the binding of FA2G2 to TT1819. A) Experimental STD NMR build-up curves for the sample containing the FA2G2/TT1819 complex. B) STD initial slopes values for the analysed protons, with contact intensities colouring scheme. 
[image: ]

image2.jpeg
Value (nC)

2'FL + GH29

31504—A\ e
3000 B
2850 =i
27001 +E1_10125
sss0l— A N R +TT4225
sa0 N _ +TT4206
s250 __ +TT4202
5100 A ~ +TT4197
1950 . +TT4199
a0\ N R R +TT4187
S __ +TT1820
1500 _ +TT1819
1350 A N +TT1817
1200 \ N +TT1386
1050__}\ " +TT1385
900__A A +TT1380
o \ A +TT1379
600 A N +TT1377
ash A_* Buffer
300 et
150 P Lac
o A Fuc

3456 7 8 9 101112 13 14 15 16 17 18 19 20 21 22
Time (min)




image3.jpeg
Value (nC)

3FL + GH29

2100 Eue
2000 N— Lac
1900 Ly
1800 A A +E1_10125
1700 +TT4225
1600 A AN +TT4206
1500 o~ +TT4202
1400 A /\ +TT4197
.| A +TT4199
— A +TT4187
1100 A JAN +TT1820
450 k A +TT1819
000 A N +TT1817
800 A AN +TT1386
200 IL N +TT1385
B A AN +TT1380
o A N +TT1379
- A JAN +TT1377
260 — + Buffer
200 2
100 2 Lac
" A Fuc

3456 7 8 9 101112 13 14 15 16 17 18 19 20 21 22

Time (min)




image4.jpeg
DFL + GH29

25001 Fue
2400 A Lac
2300 25k
2200 i
DFL
:z:—A +E1_10125
- — +TT4225
18004\ + TT4206
- + TT4202
16001 +TT4197
15004 o +TT4199
e A +TT4187
?51300__}\ +TT1820
ER N +TT1819
1200
o— _A N +TT1817
1000- _k ~ +TT1386
900__A A +TT1385
800-—A A P +TT1380
00 )\ A~ +TT1379
P A AL +TT1377
£50 + Buffer
i DFL
S 3FL
200 2'FL
100 > Lac
i A - Fuc

3 4567 8 91

0111

213 14 15 16 17 18 19 20 21 22

Time (min)




image5.jpeg
Value (nC)

BgA + GH29

1900 Ege
1800 BgA
1700 +E1_10125
1600 NN eTranss
1500 AN +TT4206
1400- +TT4202
13001 o +TT4197
— A A +TT4199
1100 ~ N +TT4187
1000 o +TT1820
o00. N +TT1819
00, AL +TT1817
00, ~ A +TT1386
00, A +TT1385
s00. A +TT1380
200 . +TT1379
0. ~ +TT1377
—_ + Buffer
100 =
i . . Fuc
2 6 7 8 9 10

Time (min)




image6.jpeg
Value (nC)

BgB + GH29

1900 iy
1800 BgB
1700 +E1_10125
1600- / \ J\ + TT4225
1500- A A + TT4206
n— P +TT4202
1300, e +TT4197
pa— A oA +TT4199
1100 N N +TT4187
000 P +TT1820
oy P +TT1819
o ~ N\ +TT1817
— I +TT1386
e T~ A +TT1385
5t AL +TT1380
_ ey +TT1379
i o~ +TT1377
o0 + Buffer
100 =g
i . . Fuc
2 6 7 8 9 10

Time (min)




image7.jpeg
BgH + GH29

31504—/\— Fuc
3000 LacNAc
2850 BgH
DT +E1_10125
— NG /\ N +TT4225
2400- AN + TT4206
o +TT4202
5166 A +TT4197
s e +TT4199
1800 K . N +TT4187
2
E 1650 AL +TT1820
S 1500 o~ +TT1819
-~ k A +TT1817
1200 /\\ A +TT1386
B - Y o~ +TT1385
s /L A~ +TT1380
— K o +TT1379
600 K o +TT1377
450 + Buffer
300 BgH
150 LacNAc
. /\I . : . . Fuc
2 3 4 5 6 7 8 9 10

Time (min)




image8.jpeg
LeA + GH29

31504—/\ il
3000 LacNAc
2850 LeA
27004 AN N +E1_10125
2550 N\ N N +TT4225
2400-._LJL A A +TT4206
2250 A\ +TT4202
2100 /\~ AS +TT4197
o . N +TT4199
> 1000 A\ ~ ~ +TT4187
é— TEE /\ N +TT1820
B x50 k N +TT1819
TEED A\ .- ~ +TT1817
956 K N +TT1386
T . e +TT1385
- A N +TT1380
-~ /\ e A +TT1379
GOO_L_u +TT1377
4500 J\ + Buffer
300 LaA
150 LacNAc
0 .A : . . : . Fuc
3 4 5 6 7 8 s 10

Time (min)




image9.jpeg
Value (nC)

sLeA + GH29

2850+—/\- RHE

2700 SLeA
Ss0 /\ +E1_10125
2400- . A + TT4225
2250 ~ A N + TT4206
2100 + TT4202
1050— A +TT4197
1800 P +TT4199
1650 A AL + TT4187
1500 A +TT1820
1350 ~ A +TT1819
1200—~ N +TT1817
1050 k N A~ +TT1386
900 k N +TT1385
Jsol— S\ ~ +TT1380
600 k +TT1379
- /L P N +TT1377
300 + Buffer
150 sLeA

. /\I . : . . Fuc
3 4 5 6 7 8 s 10

Time (min)




image10.jpeg
LeX + GH29

3150 N\ il
3000 LacNAc
LeX
2850
- /L +E1_10125
- A n +TT4225
_— \ A A +TT4206
sosode N +TT4202
o N +TT4197
1950, /\ - +TT4199
o A N +TT4187
2 A +TT1820
g 1650
& 4500 K . +TT1819
—_— /\ +TT1817
. N +TT1386
1050 Ao +TT1385
- “ +TT1380
750 /\ +TT1379
o “ +TT1377
+ Buff
450 N— utter
LeX
300
150 LacNAc
A Fuc
0 L} L} L} L} L} L} 1
2 3 4 5 6 7 10

Time (min)




image11.jpeg
2850

2700

2550

2400

2250

2100

1950

1800

sLeX + GH29

Fuc

sLeX

+E1_10125

+ TT4225

+TT4206

+TT4202

+TT4197

+TT4199

+TT4187

1650

+TT1820

1500

Value (nC)

1350

1200

+TT1819

+TT1817

1050

900

+TT1386

+TT1385

750

600

450

+TT1380

+TT1379

+TT1377

e e i di ol Sl ol G gl Al e

+ Buffer

300

150

slLeX

Fuc

w{~

6
Time (min)

7

10




image12.jpeg
Value (nC)

LeY + GH29

5000 N Euc
4800 Lefk
4600 LeX
4400 LacNAc
4200 LeY
4000 K +E1_10125
e - P +TT4225
3600 N N + TT4206
- e + TT4202
- — +TT4197
3000 - +TT4199
2800 N T + TT4187
sl e +TT1820
— N +TT1819
2200 N\ . +TT1817
2000 N +TT1386
1800 K +TT1385
1600 N +TT1380
1400 k +TT1379
1200 k +TT1377
1000 A + Buffer

800 — i

600 LacNAc

400 Lox

200 LeA

0 L5 ; ; ; ; . Fl.‘c
2 3 4 5 6 7 8 10

Time (min)




image13.jpeg
pNP-Fuc + GH29

2850 A e
2700 pNP-Fuc
2550 k +E1_10125
o N N Nl +TT4225
— N A A + TT4206
p— /\ +TT4202
1050. K +TT4197
1800+ ~ +TT4199
— k A + TT4187
2 Wl
£ 1500 +TT1820
S ok
S 1350 ~ +TT1819
1200, /\ N +TT1817
1050 /L o +TT1386
000, N O +TT1385
Jso.b I ~ +TT1380
GOO_J N +TT1379
450_J N +TT1377
Sl + Buffer
150 pNP-Fuc
i /\I . : . Fuc
2 3 5 6 7 8 10

Time (min)




image14.jpeg
Value (nC)

Mucin glycans + GH29

1900 N Fuc
1800 Mucin glycans
1700 +E1_10125
1600 N L +TT4225
1500+ N +TT4206
1400 — +TT4202
1300{~— Y N +TT4197
1200{~— A +TT4199
1100 A N +TT4187
1000~ SR +TT1820
900 A *TT1819
800 ——\- A +TT1817
700 A +TT1386
600 ~ N +TT1385
500{—— N +TT1380
400 — A A +TT1379
300——\ N +TT1377
200— + Buffer
1004 Mucin glycans
0 /.\ T ; - . . FlIJcose
3

oo -
[{]

4 5 6 7
Time (min)

10




image15.png
Control . Control

TT1s19 TT1s19

TTa197 TTa197

4225
150 175 200 225 250 275 300 325 380 370 175 200 225 250 275 300 325 380 370
Time [min] Time [min]
Control N Control
1819 1819
TT4197 TT4197
TT4225 TTa225
70 160 125 150 175 260 225 250 270 160 125 150 175 200 225 280 2

Time [rmin] Time [min]




image16.png
3908

L bl st g

Overview Zoomed region

FuctGiNAC
residusl water

Fucl 3GINAG
T ¥ Fuctacicnac
v

N

Fuc1,4GlcNAc std Fucl,4GlcNAc std

Fuc1,3GlcNAc std Fuc1,3GlcNAc std

T T T 505 5.00 495  [ppm]
50 48 46 44 42 ppm]




image17.png




image18.emf
STD %

3
Saturation time (s)

—o— H5Fuc
—o—H6Fuc
~o—H2Fuc

H3-4Fuc
—o—CH3 GIcNAc A
—o—CH3 GIcNAc C/D
—e—CH3 GIcNAcB

Proton identity STD initial slope normalised Legend
H2Man undetected 0-30
H2Man' undetected 31-60
H2Fuc >45 61-100
H3-4Fuc >57
H5Fuc 70
H6Fuc 63
CH3 GIcNAc A 100
CH3 GIcNAc B 53
CH3 GIcNAc C/D 26










Proton identity STD initial slope normalised Legend

H2Man undetected 0-30

H2Man' undetected 31-60

H2Fuc >45 61-100

H3-4Fuc >57

H5Fuc 70

H6Fuc 63

CH3 GlcNAcA 100

CH3 GlcNAcB 53

CH3 GlcNAcC/D 26

0

1

2

3

4

5

6

0 1 2 3 4 5 6

S

T

D

 

%

Saturation time (s)

H5Fuc

H6Fuc

H2Fuc

H3-4Fuc

CH3 GlcNAc A

CH3 GlcNAc C/D

CH3 GlcNAc B

A B


image1.png
B




