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Conclusions

The C1 arabinohydrolases Abn1l, Abn2, Abn4 and Abf3 act together on arabinan degradation . Endoarabinanase Abnl can hydrolyze
substrates that carry a double substitution at the -2 subsite and is therefore considered as side chain tolerant. The arabinohydrolases
Abn4 and Abf3 release arabinose monomers from the non-reducing end of the molecule with different linkage specificities. The
characterized enzymes allow the controlled and efficient degradation of arabinan to either monomers, or, by partial degradation, to
branched arabinose oligomers.

Introduction Component Schematic
Biomass utilization for biorefinery and biofuels production is a hot research topic worldwide. ‘0‘;;
Fungal enzymes can be used to degrade the plant cell wall to fermentable monosugars. ij &o
The ascomycetous fungus Chrysosporium lucknowense CI expresses 14 arabinose releasing 2 opo
enzymes, of which four were purified and characterized[1]. Different combinations of three of 51 oo
these enzymes released a complex mixture of arabinose and arabinose oligomers from sugar 52 S e
beet arabinan, among them several branched isomers (Tab. 1)[2]. These oligomers were used Gily* & S
together with a series of reduced arabinose oligomers for a detailed characterization of the C1 76; o o e
a q q 00 . & 8.1 with Abf3, **proposed
arabinohydrolases with regard to mode of action and substrate affinity. o ogpoo  siuce bosed on et of
Results
The mode of action of C1 arabinohydrolases A Eassen B ont
was determined toward reduced arabinose o |7 &e°™° ge o=
oligomers. Abn2, Abn4 and Abf3 have an exo- ogo | 00— aor3
mode of action (Tab. 2). They release Lo ' Abn
arabinose (Abn4 and Abf3) or arabinobiose - JUTR e i S no degradation
from the non-reducing end of the substrate. - \ ez || | L © | b4
Abn1
— = e w | oo et ogo e
Mode of action endo exo exo exo g & iacni
pH optimum 55 45 55 5.0 3 o |
pH stability 58 67 6-8 57 17
Temp. optimum (°C) 55 50 55 40 IS
Spec. Activity (U/mg) 26.0 71 9.5 21.4 7 &o°
Substrate Iine_ar Iingar bvam‘:hed pNP-Ara = &
arabinan arabinan arabinan
Released product ara+ara2 ara2 ara ara oo
Tab. 2 Biochemical properties of C1 arabinohydrolases. Specific activity determined toward N &
:::;?:‘;e;rmss:r;strate at 30 °C and optimal pH (1 U = pmol min), ara - arabinose, ara2 — : : : : : : : : : : :
3 4 5 6 7 8 9 10 M1 12 13 14 15
Abnl has an endo-mode of action and its t (min)
activity increases stepwise with increasing
Iength Of the Substrate (F|g_ ]_A)_ The Step- Fig. 2 Degradation of branched arabinose oligomers by C1 arabinohydrolases. Analysis and
. . . . . identification by PGC-HPLC-MS/MS[2]. A: Degradation of the arabinohexaose isomers. I — blank, II -
wise aCthlty increase can be eXplalned Wlth ﬁ:}rzjlé‘zlfl;bﬁlb%;:{J;trsaat;n;?eIg‘;n/\tl;?;.a:c::chemeofdegradahonofthe&l isomer. C: schematic

different binding affinities of the Abnl
subsites (Fig 1B). The subsites -2 and +2
seem to have a lower binding affinity than the  The specificity of C1 arabinohydrolases was studied toward branched arabinose

neighboring subsites. oligomers (Fig. 2). Abnl can solely degrade the 6.1b isomer (Fig. 2, line II), which
y B suggests that it needs at least two unsubstituted arabinose residues at subsite -1
100 Sloo and +1 (Fig 2C). Furthermore, the subsite +2 needs to be occupied for Abnl
3% | activity, irrespective of the nature of the residue. When the arabinose at subsite -2
g 60 © Oloo is double substituted by to arabinose residues, Abnl activity is reduced by factor
£ 40 00000 five.Larger oligomers like the 8.1 isomer can be converted into smaller isomers by a
£ ooolooo sequential digest with Abnl, Abn4 and Abf3 (Fig. 2B). Abn4 and Abf3 differ in
é | linkage specificity. Abn4 is hardly active the backbone of small oligomers and
0 5 10 15 20 B 2-1+1+2 434 releases only the single side chain from 8.1. Abf3 liberates two arabinose residues
o and produces the isomer 6.1b that can be further degraded by Abnl to the 4.1
Fig.1  Abnl activity toward reduced arabinose oligomers. Left — time dependent degradation. A A A
Right — preferred hydrolyzed linkage. ® - reduced arabinotriose, O - reduced arabinotetraose, ¥ Isomer and arabInOblose-
- reduced V - reduced i m - reduced i
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