Figures:
Fig. 1: 	Schematic representation of LPMO action on plant polysaccharide. LPMOs oxidatively cleave the glycosidic bond and create kinks for the action of cellulases and hemicellulase, thus acting as a catalyst for plant biomass conversion to biofuels.
Fig. 2: A phylogenetic tree of 168 amino acid sequences of LPMOs retrieved from Cazy database. Sequences retrieved were aligned and resulting MSA was employed as input to build the final phylogenetic tree using the minimum evolution tree method of MEGAX software. LPMO families are highlighted with different colors. Names of LPMO family printed in boldface in the inset. Red color branches indicate the AA10 family, which includes mainly Bacteria and virus. Blue color indicates AA15 family belonging to metazoan and insects annotated with LPMO sequences with chitinolytic activity. Sky Blue color indicates AA9 family active on cellulose mainly. A pink color indicates AA13 family who is active on starch. Dark green represents the AA11 family, which is a fungal group involved in chitin degradation.  Orange colour indicates AA14 family xylan active LPMOs. Light green AA16 family is newly classified family representing fungal LPMO active on C1 position of cellulose.

Fig. 3: Regeneration of LPMO through sequential O2 dependent redox reactions. Electrons from different enzyme system like cellobiose dehydrogenase, glucose oxidase, and laccase contribute towards the activation of LPMO-Cu(II) to LPMO-Cu(I) state. Various plant phenols and lignin building blocks also donate the electron to enzymes for the oxidation of the substrate. Sunlight is also reported to excite the electrons in pigment molecules which gets transferred to LPMO. The Cu(II) state of inactivated LPMO upon receiving electrons from various electron donors, changes its oxidation state to Cu(I). Substrate binding followed by oxygen binding at active copper site forms the copperoxyl ion that leads to the H-atom abstraction from the substrate.

Fig. 4: MSA of twelve LPMO protein sequences were retrieved from the KEGG database. LPMO sequences of the isolates were employed to muscle tool of MEGA software for alignment. A comparison for conserved catalytic residue was analyzed by setting the LPMO sequences of chatacterisedTfAA10A of Thermobifida fusca.  A histidine residue forming signature histidine brace with copper in the catalytic center is conserved in all organisms including archaea

Fig. 5: TfAA10A was superimposed with predicted protein structure to analyze the conformation of secondary structure and copper active site. TfAA10A is shown in GREEN color and predicted structures of different LPMOs are represented in RED color. The active copper site is found to be conserved in all selected LPMO.
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