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Figure 1. The primers annealing (priming) areas for TcOSMs amplification.
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Figure 2. Multiple sequence alignment and the NJ tree of osmotins from different taxa. a. MSA of Nicotiana tabaccum osmotin (AAB23375.1) and predicted osmotins from Criollo cacao (XP_017974097.1 and XP_007040162.2). b. Reconstructed Neighbour-Joining (NJ) tree (unrooted) of TcOSM1, TcOSM2, and other osmotins from different taxa.
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Figure 3. Sequence analyses of osmotins. a. The visualization of PCR amplicons in 0.8 % agarose gel TcOSM genes from Indonesian local cacao cultivar (M: 1 kb+ DNA marker, 1: Cacao genomic DNA isolated from cotyledons, 2: Amplified TcOSM1 gene, and 3: Amplified TcOSM2 gene); b. The forward read; and c. the reverse read after Sanger sequencing of TcOSM1 showing heterozygosity; and d. Multiple sequence analysis of TcOSM1 and TcOSM2 against thaumatins and osmotins from N. tabaccum and T. cacao reference sequences.

[image: ]



















Figure 4. The sequencing chromatograms from repeated sequencing for heterozygosity validation. Mutant (Mut) sequences were deduced after careful alignment with references, which at first considered as Wild-type (WT) sequences.
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Figure 5. The osmotin three-dimensional structures of osmotins. The structure of TcOSM1 in mesh (a.) and cartoon ribbon (b.)  represents all studied osmotins here, showing a profile consisting of domain I-III. The five highly conserved residues (c.) and (d.) in the osmotin cleft. The structural alignments (superimpositions): e. NtOSM (AAB23375.1) (orange) v.s. “Wild-type” sequence (XP_017974097.1) (green); f. “Wild-type” sequence (XP_017974097.1) (green) v.s. TcOSM1 (red); g. TcOSM1 (red) v.s. TcOSM2 (cyan); and h. “Wild-type” sequence (XP_017974097.1) (green) v.s. TcOSM2 (cyan).
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