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Table S1: Amino acid sequence-based predictions of glycoside hydrolases and carbohydrate esterases
present in PUL 27 of B. eggerthii based on PDB entries.

Locus tag Enzyme Best hit in PDB PDB sequence sequence
family accession coverage identity
[%] [%]
HMPREF1016 02151 GH35 Cellvibrio japonicus
[-galactosidase Bgl35A 4D1I 79 33
HMPREF1016 02154 GH43 1 f-xylosidase from
uncultured organism 4MLG 99 79
HMPREF1016 02155 GH67 C. japonicus o-D-
glucuronidase 1GQl 89 48
HMPREF1016 02157 GHI115 Bacteroides ovatus
o-glucuronidase 4C90 99 72
HMPREF1016 02159 CE15 Thermothelomyces
thermophilus 4-O- AGAG 93 39
methyl glucuronoyl
esterase
GHS8 Paembac?llus SYXT 08 43
barengoltzii Rex
HMPREF1016 02160 GH97 Bacteroides
thetaiotaomicron 5XFM 95 57
[-arabinopyranosidase
HMPREF1016 02162 GH31 C. japonicus
o-xylosidase 2XVG 98 36
HMPREF1016 02163 GH43 10  Bacteroides eggerthii
BeGH43/FAE 6MLY 100 100
HMPREF1016 02164 CBM48-  Bacteroides intestinalis
CEl acetyl xylan esterase 6NE9 99 74
HMPREF1016 02167 GHS5 21 no significant similarity
found ) ) )
HMPREF1016 02168 GHI0 B. intestinalis
BiXynl0A 4AMGS 20 33
HMPREF1016 02174 GH43 12 Geobacillus
thermoleovorans f-1,4- 575D 88 38

xylosidase




Table S2: Primers used to amplify genes of B. eggerthii. The nucleotide sequences are written from 5’
to 3 direction.

Construct DNA sequence
BeCE15A  |F | CTTCCAGGGCCATAGTGACAAAGAATGTGCTAATGACAACTTTCGTG
R | TGGTGGTGCTCGAGTCTAAGATAAACGTTCTATCTCATTTGCCCAAG
BeRex8A | F | CTTCCAGGGCCATAGTGAAGAGAGGCTGCCCTATACCAAAGGT
R | TGGTGGTGCTCGAGTCTATCCTTGAGGAAATATAATCCGATAGTTCCCG
BeCE15A  |F | TGTTCACGTGCCGGTAAAATGGCATTGTTTG
F200R R | ACCGGCACGTGAACAACCGGATACTG
BeCE15A | F | GCAGTATCCGGTTGTTCATATGCCGGTAAAATGGCATTG
F200Y R | CAATGCCATTTTACCGGCATATGAACAACCGGATACTGC
BeRex8A | F | CACATTGCTTGGCAGTAAAGCGGTTATAGGAGATGCTTTTC
R257A R | GAAAAGCATCTCCTATAACCGCTTTACTGCCAAGCAATGTG

Each protein was cloned using primer pairs consisting of forward primers (F) and reverse primers (R).
Gray highlights mark overhangs homologous to the cloning site in pET28a-TEVc and underlining
marks the introduction of mutations. The mutation from adenosine to thymine (BeCE15A-F and
BeCE15A-Rex8A-F) was introduced to reduce the number of adenosine residues in the primer, without
changing the transcribed amino acid (alanine). In BeCE15A-R a mutation was introduced to replace a
glycine residue with a stop codon. The full-length BeCE15A-Rex8A, lacking the predicted signal
peptide (residues 1-31), was cloned using the primers BeCE15A-F and BeRex8A-R.

Table S3: Multistep gradient applied for the separation of xylooligosaccharides ranging from xylose to
xylohexaose.

Step/ gradient Time dH;O [%] 300 mM NaOH [%] 1 M sodium
acetate [%)]

step 1 -5 to 0 min 85 15 0

injection at 0 min

gradient 1 0 to 10 min 8510 67 15 to 33 0

gradient 2 10 to 15 min 67 to 57 33 0to 10

gradient 3 15 to 17.5 min 57t00 33 10 to 67

step 2 17.5 to 22.5 min 0 33 67

step 3 22.5 to 25 min 85 15 0
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Figure S1: Sequence-based alignment of BeCE15A. The secondary structural elements of OtCE15A
[1], a glucuronoyl esterase from Opitutus terrae (PDB accession 6SYU) served as template. While
BeCE15A and OtCE15B [2] are of bacterial origin, they exhibit structural features more closely related
to fungal GEs and are here referred to as “fungal-like”. Catalytic residues are marked with white arrows.



The catalytic histidine is additionally marked by pink highlights. Unfortunately, the alignment
parameters did not allow for this residue to be placed in the same column for classical bacterial GEs
and fungal/ fungal-like GEs. The blue arrow marks the mostly conserved arginine in close proximity to
the catalytic serine, that is substituted by phenylalanine in BeCE15A. The gray arrows mark the cysteine
residues forming a disulfide bridge common in fungal and fungal-like GEs. Further, the residue marked
by a gray arrow in close proximity to the catalytic serine appears to be conserved in the typical bacterial
GEs as histidine and in fungal/fungal-like GEs as cysteine. Yellow highlights mark regions of insertion
that are not present in classic bacterial GEs. Green highlights mark regions of insertion that are not
present in fungal and fungal-like GEs. Further characterized GEs included in this alignment are from
Solibacter usitatus (SuCE15C; [2]), Teredinibacter turnerae (TtCE15A; [3]), a bacterial marine
metagenome sample (MZ0003; [4]), Cerrena unicolor (CuGE; [5]), Sporotrichum thermophile (StGE2;
[6]) and Hypocrea jecorina (Cip2; [7]). The alignment was created in Clustal Omega [8] and visualized
using Espript 3.0 [9].
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Figure S2: Sequence-based alignment of BeRex8A. The secondary structural elements of PhbRex8A
[10], a reducing-end xylose-releasing exo-oligoxylanase from Paenibacillus barcinonensis BP-23
(PDB accession 6SRD) served as template. Catalytic residues are marked with white arrows, arginine
residue 670 is marked by a yellow arrow and the Leu320-His321-Pro322 loop is marked in cyan. Further
characterized Rex included in the alignment are from Bacillus halodurans C-125 (BhRex8A; [11]),
Bacteroides intestinalis DSM 17393 (BiRex8A; [12]), Bifidobacterium adolescentis ATCC 15703
(BaRex8A; [13]) and Roseburia intestinalis 1L1-82 (RiRex8A; [14]). The alignment was created in
Clustal Omega [8] and visualized using Espript 3.0 [9].
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Figure S3: Enzymatic xylooligosaccharide (XO) release from corn cob. Samples were incubated for
30 hours with: Xynl1A (control; black open circles), Xyn11A + BeCE15A (blue triangle), Xynl11A +
BeRex8A (red triangle), Xynl1A + BeCE15A-Rex8A (purple diamond) and Xynl1A + BeCE15A +
BeRex8A (green square). XO concentrations were quantified using HPAEC-PAD. Data represent
averages of triplicate experiments with standard error of mean.



100 e Sodium Acetate
o ® e Sodium Phosphate
- e HEPES

Tris

o
L
» o
Y
o

Percent of maximum activity
(%))
o
1
[

pH

Figure S4: pH dependency of the GE domain of BeCE15A-Rex8A. Measurements were taken in
sodium acetate buffer (black), sodium phosphate buffer (pink), HEPES buffer (teal) and Tris buffer
(purple). Higher and lower pH levels were unfeasible to test with the model substrates used. Seemingly
negative activity is a result of background activity.
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