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Fig. S1. Multiple sequence alignment of catalytic domain of 4cXyn30B and the members
from each GH30 subfamily. Four proteins most similar to 4cXyn30B according to BlastP are
also included and marked by a vertical bar on the left. Secondary structure elements of
GH30_3 endo-B-1,6-glucanase BT3312 (from group 1) are shown on top (green) while
secondary structure elements of GH30 8 CpXyn30A (from group 2) are depicted on bottom
(blue). Catalytic acid/base and catalytic nucleophile (in AcXyn30B Glul71 and Glu279,
respectively) are highlighted in magenta. The differences in the arrangement of the Bo-domain
relative to the (B/a)s barrel in the group 1 (subfamilies 1, 2, 3, 9) and the group 2 (subfamilies
4,5,6,7,8, 10, 11) are highlighted in yellow. While the first three B-strands of the f9-domain
precede the (B/a)s barrel in group 1 (top four sequences), just one B-strand of the f9-domain is
located in front of the (B/a)s barrel in group 2 (other sequences). The prokaryotic arginine,
which is responsible for glucuronoxylan specificity of the typical GH30 8 members, and the
corresponding residues in other sequences are green highlighted. A different arginine residue,
which often plays a similar role in eukaryotic GH30 7 glucuronoxylanases, is highlighted in
grey. The shorter f2-a2 regions in 4cXyn30B and GH30 8 sequences are marked in cyan and
the shorter a7 helix in 4cXyn30B and related enzymes is depicted in orange. The blue region
shows a longer 8-a8 segment in AcXyn30B and related enzymes.
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Fig. S2. TLC analysis of the hydrolysis products released from acidic XOs MeGlcA*Xyls and
MeGlcA*Xyls by A4cXyn30B after 3 days, and after subsequent addition of GH3 B-xylosidase
(x) or GH67 a-glucuronidase (g). St — standards of linear XOs.
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Fig. S3. TLC analysis of the products formed from arabinoxylooligosaccharides by
AcXyn30B after 0 h, 1 h, and 24 h (A) and after 3 days (B). St — standards of linear XOs.
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Fig. S4. Elucidation of the structure of products released by 4cXyn30B from
arabinoxylooligosaccharides (Ara-XOs) XA XX (A) and XA*XX (B). In panel A GH51 a-
arabinofuranosidase CjAraf51A from Cellvibrio japonicus (Araf, ACE86344.1, Megazyme)
was used. This a-arabinofuranosidase is able to release both Ara residues linked to the non-
reducing end Xylp residue of A**XX (lane 2), thus yielding Ara and Xyls as final products
(lane 3). In contrast, the enzyme does not attack XA2"3XX (lanes 7, 8) because the
substitution is at the internal Xylp residue. From XA?"XX 4cXyn30B forms xylose and an
Ara-XO by one Xyl shorter than the substrate (lane 4). An addition of Araf to the hydrolysate
didn’t cause any change in the structure of Ara-XO formed by Ac¢Xyn30B (lane 5) which
means that this Ara-XO doesn’t have doubly arabinosylated Xylp residue at the non-reducing
end but is internally disubstituted. AcXyn30B thus release Xyl from the reducing end of
XAXX producing XA?3X. St — standards of linear XOs Xyl, Xyl and Xyls (lane 1), St2 —
standards of Ara, A2XX, XA’XX, XA2XX (lane 6). The reactions were performed overnight
at 35 °C using 0.1 % substrates and 0.01 mg/ml arabinofuranosidase (final concentration) in
50 mM sodium phosphate buffer, pH 6.0. The TLC plate was developed 4 times in the solvent
system acetonitril/water/1-propanol 7:1:2 (v/v) and visualized using orcinol reagent (0.5%
orcinol in 5% sulphuric acid in ethanol) and a heating at 105 °C.

In panel B a GH62 a-arabinofuranosidase from Aspergillus nidulans (Araf2, EAA59562.1,
Megazyme) was used. This a-arabinofuranosidase rapidly converts A*X (lane 2) which is 3-
arabinosylated at the non-reducing end terminal Xylp residue, yielding Ara and Xyl» (lane 3).
However, within the same period of time the enzyme does not attack XA*XX, i.e. internally
3-arabinosylated XO (lanes 7, 8). From XA¥XX 4cXyn30B releases xylose and an Ara-XO by
one Xyl shorter (lane 4) that is essentially resistant to the Araf2 (lane 5). Therefore, the Ara-
XO generated from XA*XX by 4cXyn30B carries internal 3-arabinosylated Xylp residue. i.e



it has the structure XA*X, and xylose released from the substrate XA*XX originates from the
reducing end. St3 — standards of linear XOs — Xyl, Xyl2, Xyls (lane 1), St4 — standard of Ara
(lane 6). The reactions were performed for 1.5 h at 35 °C using 0.1 % substrates and

0.01 mg/ml arabinofuranosidase (final concentration) in 50 mM sodium phosphate buffer, pH
6.0. TLC plate was developed twice in 1-propanol/ethanol/water 7:1:2 (v/v) and visualized
using orcinol reagent as mentioned above.





