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Abstract

The exploration and understanding of sucrose phosphate synthase
(SPS) genes have been extensively documented across various
plant species. However, research on the characterization and
analysis of SPS genes in cassava remains relatively limited. Our
study endeavours to fill this gap by investigating four SPS genes;
namely, sucrose phosphate synthase 3F, sucrose phosphate
synthase 1F, sucrose phosphate synthase family protein, and
sucrose phosphate synthase 2F, identified through transcriptome
analysis (NCBI Bio project ID: PRINA998707). These genes
were isolated from the total RNA extracted from the storage roots
of TME-419 and H-165 cassava varieties. Upon sequence
analysis, we observed that the expression of SPS genes
predominantly occurred during the third to sixth months of
storage root development in both cassava varieties. Notably, the
TME-419 variety exhibited a 3.4-fold higher expression of SPS
genes compared to the H-165 variety. To validate the reliability
of our findings, the selected differentially expressed genes
(DEGs) were confirmed through reverse transcription-
polymerase chain reaction (RT-gPCR). Further investigation
revealed the chromosomal locations of the SPS genes: Chr 18 for
sucrose phosphate synthase family protein, Chr 15 for Sucrose
phosphate synthase 3F, Chr 14 for Sucrose phosphate synthase
1F, and Chr 16 for Sucrose phosphate synthase 2F. Correlation
analysis unveiled a positive relationship between the expression
of SPS genes and the levels of sucrose and starch contents in the
cassava storage roots. This correlation suggests that high
expression of SPS genes in cassava storage roots can accelerate
the accumulation of starch, an important selection factor for the
cassava industry, food security, and the breeding of elite cassava
and related starch-producing crops. This research underscores the
significance of understanding the molecular mechanisms
underlying starch accumulation in cassava, paving the way for
potential advancements in crop improvement and agricultural
sustainability.
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Figure 1 (A-B): Volcano plots showing the comparison of DEGs
between the H-165 and TME-419 transcript group.

(A): H-165/3_vs_TME-419 at 3 months after planting.
(B): H-165/6_vs_TME-419 at 6 months after planting.
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