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[Abstract] Objective: The TIFY gene family will be identified and characterized from the whole
genome level in Cannabis sativa,which will lay the foundation for gene function study on TIFY family genes and
their regulation mechanism on the biosynthesis of cannabinoids and other secondary metabolites. Method:

Using the existing genomic data of cannabis, the CsTIFY genes were identified through bioinformatics analysis
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tools such as NCBI, PlantTFDB, MEME and TBtools etc., and physicochemical properties, phylogenetic trees,
gene structures, chromosome locations and gene expression patterns were analyzed and visualized. Result:
Fourteen TIFY family genes (CsTIFYI-CsTIFY14) were identified in Cannabis sativa, which belong to four
subfamilies: TIFY ,JAZ,ZML, and PPD. The CsTIFYs are composed of 365-1 369 bp nucleotides encoding 118-
442 amino acid residues, and their isoelectric points are 4.64-9.96. The 14 CsTIFYs are unevenly distributed on 8
chromosomes, and their proteins are all located in the nucleus. The promoter of CsT/FYs contain multiple abiotic
stress responsive cis-acting elements, which indicated that CsTIFYs might involved in the regulation of different
abiotic stresses. Transcriptome profiling revealed that CsTIFYs expressed differently in female flowers of 10
differently cannabis varieties, or in flowers, bracts, stems, and leaves of the same variety. Conclusion: Fourteen
TIFY family genes were characterized from the whole genome level in C. sativa, and their phylogenetic
evolutions and gene expression patterns were analyzed, indicating that CsT/FYs may play important regulatory

roles in JA signal transduction, abiotic stress and cannabinoid biosynthesis. This study will provide valuable

reference for gene function study of the TIFY family genes in cannabis and cannabis breeding.
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Fig. 1 Synthetic pathways of cannabinoids
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Table 1 Information and characteristics of CsTIFYs in Cannabis sativa

WY, KK CsTIFY %5 N 4 1% 1) #% 11 B2 < By 365~
1 369 bp, & & ik K B 7 118~442 aa, & [ 4 X} 40 T
Jit ' K/NFE 13 328.50~46 479.54 Da, % v T
4.64~9.96, WL 1.

EREs H K 4 Bk Rt R JE op IR K JE /aa S5 A (PI) HAXT 237 B d (MW) PAGREN
LOC115696976 CsTIFY1 483 156 9.13 17 524.89 Chr9
LOC115697696 CsTIFY2 1130 365 5.30 32 461.79 Chrl
LOC115697707 CsTIFY3 1115 360 9.96 3972591 Chrl
LOC115699142 CsTIFY4 1369 442 6.05 46 479.54 Chrl
LOC115701213 CsTIFYS 365 118 5.83 13 328.50 Chrl10
LOC115705512 CsTIFY6 598 193 9.16 21190.96 Chr2
LOC115706817 CsTIFY7 811 262 9.35 28 721.44 Chr2
LOC115707122 CsTIFY8 976 315 4.64 34251.27 Chr2
LOC115711241 CsTIFY9 1183 382 9.04 40 204.84 Chr3
LOC115712145 CsTIFY10 616 199 6.40 22310.31 Chr4
LOC115714189 CsTIFY11 1226 396 4.78 42 771.57 Chr4
LOC115718519 CsTIFY12 1192 385 8.06 41775.33 Chr6
LOC115719706 CsTIFY13 982 317 9.88 33897.48 Chr6
LOC115723116 CsTIFY14 1010 326 7.64 35518.60 Chr7
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