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An enzymatic and bioinformatic study of native cutinase bacteria
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Abstract. Cutin is a polymer that is constructed in plants by the condensation and oxidation of fatty acids and plays a
key role in the protection of plants against pathogens. Cutinase is a hydrolase enzyme that breaks down the cutin. The
purpose of this study was to extract cutin from red apples with oxalate buffer, cutinase enzyme activity assay in LB
culture, and bioinformatic analysis. To attain these purposes the cutinase-producing strains that had previously been
isolated were inoculated in culture medium containing cutin. After initial culture, the bacteria were cultured in LB
medium and cutinase activity was measured using the p-Nitrophenyl butyrate. In order to execute bioinformatic
analysis, the isolated sequences of six cutinase-producing bacteria were analyzed based on computational data bases
and their phylogenetic trees were prepared. Then, the similarities in the sequences of a large number of cutinase-
producing samples were analyzed by drawing the phylogenetic tree. The results showed the separation of cutinase-
producing prokaryotes from cutinase-producing eukaryotes. Then, the sequence of 16S rDNA of these cutinase-
producing samples as well as the samples we had prepared were evaluated and their phylogenetic relationships were
determined. This analysis showed that the new sequence stood alongside the bacterial samples. Thus, our cutinases may
be similar with these bacterial cutinases in structure and function.
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Fig. 2. Phylogenetic relationship analysis of six isolated sequences and identification of their closest species. A. sample:
1. B. sample 2. C. sample 3. D. sample 4. E. sample 5. F. sample 6.
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Table 2. Microbial cutinases and their GenBank accession number in NCBI.

Species GenBank accession number

Thermobifida fusca YX AAZ54921.1
Fusarium solani pisi AAA33334.1
Fusarium oxysporum AHN19769.1
Aspergillus luchuensis GAT21998.1
Aspergillus nidulans ABF50887.1
Aspergillus niger CAL00335.1
Aspergillus parasiticus SU-1 KJK61323.1
Aspergillus oryzae BAA07428.1
Monilinia fructicola AAZ95012.1
Pyrenopeziza brassicae CAB40372.1
Botrytis cinerea CAA93255.1
Colletotrichum truncatum ADQ27862.1
Colletotrichum gloeosporioides AKH80819.1
Rhizoctonia solani CC031306.1

Pseudomonas putida WP_023536233.1
Coprinopsis cinerea EU435153.1
Thermobifida alba ADV92525.1
Thermobifida cellulosilytica ADV92527.1
Thermobifida fusca YX AAZ54920.1
Talaromyces islandicus CRG87219.1
Phytophthora capsici CAAB1622.1
Mycobacterium kansasii KEP43672.1
Mycobacterium tuberculosis K AIB50196.1
Saccharomonospora viridis BA042836.1
Marssonina brunnea EKD18956.1
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Fig. 3. Phylogenetic analysis of cutinase genes. The species and GenBank accession numbers of the cutinase-producing
specimens were based on Table 1.
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