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Abstract 

Acetivibrio clariflavus DSM 19732, a thermophilic and anaerobic bacterium, is a prolific 
source of glycoside hydrolases, particularly xylanases, encoded within its cellulosomal 
machinery. Among these, a gene encoding an endo-β-1,4-xylanase of glycoside hydrolase family 
30 (GH30) was identified, designated as AcXyn30B_12 was cloned from A. clariflavus, expressed 
in E. coli BL21 (DE3) cells and purified by affinity- and size-exclusion chromatography. Purified 
AcXyn30B_12 expressed as single band, soluble and homogeneous protein of size 74 kDa. It 
exhibited highest specific activity against partially acetylated birchwood xylan (PABX) at optimal 
conditions, 70°C and pH 5.5. AcXyn30B_12 was stable with over 80% activity across a broad pH 
range, 4.5-8.0 and thermostable up to 60°C. Kinetic analysis revealed a Vmax of 133.3 U/mg and 
KM of 0.9 mg/mL. TLC, HPLC and MALDI-TOF MS analyses of time-dependent hydrolysis of 
different xylans from corn cob, oat spelt, beechwood, rye arabino- and wheat arabino-xylan and 
pretreated sugarcane, kans grass and rice straw showed the release of xylo-oligosaccharides 
(XOS) from xylopentaose to xylobiose and also xylose confirming both endo- and exo-acting 
mechanisms. This can be harnessed for diverse industrial purposes, including the production of 
bioethanol, xylitol, prebiotic XOS and other products. 3D model structure of AcXyn30B_12 was 
built using AlphaFold2 and analysed using computational methods. The catalytic module forms a 
(β/α)8 barrel structure and 9 β-strands forming a ‘side-β structure’ characteristics of GH30 family. 
Molecular docking of AcXyn30B_12 with xylotriose (ΔG=−11.2 kcal/mol) confirmed strong affinity. 
Molecular dynamics (MD) simulations of AcXyn30B_12-xylotriose complex showed reduced 
RMSD, Rg and SASA values indicating enhanced stability upon ligand binding. Small angle X-ray 
scattering analysis of AcXyn30B_12 confirmed the polydisperse and elongated structure. Dummy 
atom model analysis of AcXyn30B_12 revealed monomeric form at 3 mg/mL and dimeric form at 
5 mg/mL. AcXyn30B_12 was evaluated for deinking of newspaper (NEPW) and notebook paper 
(NOPW). Under optimized conditions (46.4U/g NEPW, 58.6U/g NOPW; 70°C; 90 min), deinking 
efficiencies reached 81% and 77%, respectively. AcXyn30B_12 improved paper strength 
(28.1g/m² NEPW, 14.9g/m² NOPW), brightness (75.3% NEPW, 48.0% NOPW) and lower effluent 
toxicity than NaOH. FTIR, XRD and FESEM confirmed selective hemicellulose degradation and 
ink removal establishing AcXyn30B_12 as robust biocatalyst for sustainable paper deinking.  
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