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BACKGROUND

Heterozygosity plays a significant role in agriculture, especially in developing hybrid cultivars and heterozygous crops. However, studying the genome-wide effects of heterozygosity is
challenging due to the complexities involved in analyzing diploid heterozygous individuals (Yuan et al., 2021). In this study, we investigated whole-genome heterozygosity and its impact on
gene and allele expression in Ficus carica (fig tree), an important fruit tree known for its resilience to environmental changes (Vangelisti et al., 2019).

RESULTS

a) Genome sequencing, assembly and annotation
We sequenced and assembled the fig genome using long DNA read sequencing and
chromosome conformation capture. Hi-C reads of ~55x coverage were integrated

Table 1 - Statistics of the F. carica genome assembly.
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stress for 48 days. Out of the 7,110 heterozygous gene pairs, 5,067 were found to be
expressed (Table 2). Among the expressed genes, 14.41% in the control group and
18.77% in the salt-treated group exhibited differential allelic expression (DAE),
occurring in either the control, the salt treatment, or in both conditions. The

Table 2 - Percentage of heterozygous genes showing differential allelic expression (DAE) and differentially expressed
genes (DEGs) between control (C48) and treated plants (S48). The percentages represent the various intersections of
DAE, DEG, C48 and S48 along with their functional characterization.
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Figure 1 - Correlation between p-distance values of three 1,000 bp-defined promoter regions (PP = proximal, PPP = peri-proximal, DP = distal) and the maximum allelic expression value among allelic gene pairs in the fig genome.
Data for control (C48) and treated plants (S48) are presented, with different colors indicating functional characterization.

CONCLUSIONS

This genome-wide analysis represents a preliminary step towards understanding the broader implications of genome heterozygosity. In conclusion, although limited to one
treatment (48 days of salt stress), our findings evidence that, at genome-wide level, a significant fraction of heterozygous genes show DAE. In these conditions, the occurrence
of sequence variations in the proximal promoter regions does not appear, on average, indispensable in determining DAE. However, a number of analyses, in different tissues
and environmental conditions, are necessary to deduce a general rule. Moreover, it remains to be studied if such sequence variations in promoters does affect DAE in specific
gene families. Finally, investigations are required to evaluate the contributions of distant enhancers and epigenetic changes to DAE.
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