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Abstract: [Objective] Chalcone synthase is a key enzyme in flavonoid biosynthesis. In this study, we
identified the CHS gene family in hexaploid Camellia oleifera, performed expression analysis, and predicted
its interacting proteins, aiming to provide a theoretical foundation for elucidating the molecular mechanisms
underlying CHS regulation of flavonoid biosynthesis in C. oleifera. [Method] Based on the genomic data of
hexaploid C. oleifera ‘Changlin 40°, CoCHS genes were identified, and a comprehensive analysis of the
gene family was performed, including physicochemical properties, phylogenetic evolution, gene structure,
cis-acting regulatory elements in promoters, collinearity, tissue-specific expression patterns. And interacting
proteins of CoCHS were predicted using AlphaFold3. [Result] (1) A total of 45 CoCHS genes were
identified from the hexaploid oil-Camellia genome. CoCHS proteins were clustered into two major
subfamilies, the CHS subfamily and CHS-like subfamily. All members of the CHS subfamily contained the
PLNO03173 conserved domain, while those in the CHS-like subfamily contained the PLN03169 conserved
domain. (2) Cis-acting element analysis showed that the promoters of the CoCHS genes contained a large
number of elements related to plant growth and development, plant hormone response, as well as adversity
stress response, which suggests that the CoCHS gene family is likely regulated by phytohormones and plays
important roles in both stress responses and developmental processes in oil-tea plants. (3) Collinearity
analysis revealed that segmental duplication was the primary driver of gene family expansion, and all
hexaploid CoCHS genes exhibited collinearity strictly within the same subfamily. Interspecific collinearity
analysis showed that tetraploid C. oleifera and hexaploid C. oleifera shared the highest number of collinear
gene pairs. (4) Transcriptome analysis indicated that ubiquitous expression of CoCHS genes in multiple
tissues and seed developmental phases, while CoCHS16, CoCHS17, CoCHS18, CoCHS19, CoCHS20,
CoCHS21 exhibited significantly elevated expression specifically in mid-to-late embryogenesis, implying
their involvement in modulating flavonoid accumulation in oil-tea camellia seeds. (5) CoCHS16-MYB
transcription factor protein complex was modeled based on the dominantly expressed CoCHS16 protein
during mid-to-late seed development and identified five potential MYB-interacting transcription factors.
[Conclusion] 45 CoCHS proteins are evolutionarily conserved, and their members are likely to play distinct
roles in flavonoid synthesis and associated stress responses. This study provides key targets for elucidating
the molecular mechanisms of flavonoid biosynthesis and lays a theoretical foundation for molecular breeding
aimed at improving oil tea quality in C. oleifera.

Key words: Camellia oleifera; chalcone synthase; flavonoid biosynthesis; genome-wide analysis;

expression analysis; protein-protein interaction prediction; molecular breeding
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Tab.2 Sequence characteristics and physicochemical properties of CoCHS proteins in Camellia oleifera

EAAR ROk ZERHE MXNOTREMDa Shs MUERH BWRLK Pk WHKREA T

CoCHS1 8cl 389 42 759.50 6.12 36.85 93.96 -0.071 o
CoCHS2 8a2 389 42759.50 6.12 36.85 93.96 -0.071 0t
CoCHS3 8b2 389 42 745.48 6.12 37.07 93.70 -0.072 21t i
CoCHS4 8c2 389 42 755.52 6.12 37.00 93.70 —0.074 o
CoCHS5 8a2 159 17 563.47 8.39 50.74 91.38 -0.118 it
CoCHS6 8cl 389 42 445.13 5.79 36.67 91.21 -0.036 LR AEN
CoCHS7 8c2 389 42 445.13 5.79 36.67 91.21 -0.036 LA
CoCHSS 8al 367 40 567.99 7.06 34.63 91.14 -0.111 0t
CoCHS9 8c2 223 24 082.97 7.73 25.09 102.78 0.068 4 5T
CoCHS10 8cl 367 40 474.79 7.56 34.38 90.87 -0.127 )N
CoCHSI11 8b2 389 42570.23 5.97 36.33 92.75 -0.088 4%
CoCHS12 8c2 140 15 824.32 8.30 49.04 66.14 —0.513 4 5T
CoCHS13 8cl 389 42 556.20 5.97 35.90 92.49 —0.089 1o
CoCHS14 8c2 232 24 753.46 5.03 27.68 105.09 0.174 it
CoCHSI15 8a2 389 42 556.20 5.97 35.90 92.49 —0.089 21t i
Co-CHS16 6a2 389 4261025 6.11 38.01 92.49 -0.092 )N
CoCHS17 6b2 389 4261025 6.11 38.01 92.49 -0.092 0t
CoCHSI8 6al 389 42 610.25 6.11 38.01 92.49 —0.092 4 5T
CoCHS19 6bl 389 42 610.25 6.11 38.01 92.49 -0.092 45
CoCHS20 6cl 389 4261025 6.11 38.01 92.49 -0.092 0t
CoCHS21 6¢c2 389 42 610.25 6.11 38.01 92.49 —0.092 4 5T
CoCHS22 8c2 160 17 494.76 6.81 39.66 120.62 0.331 1o
CoCHS23 3a2 342 38005.96 5.80 39.18 91.52 -0.019 R TR
CoCHS24 3bl 389 42 867.60 5.90 36.93 93.01 -0.002 LR AAEN
CoCHS25 3¢2 389 42 814.55 5.78 37.43 93.01 0.016 LSRN
CoCHS26 3cl 378 41428.10 6.27 35.11 94.95 0.033 RN
CoCHS27 3b2 378 41514.99 5.47 34.52 93.65 0.049 ESRAEN
CoCHS28 4c2 389 42 747.68 6.22 33.89 96.74 0.048 o
CoCHS29 4al 388 42 849.63 6.01 3291 94.72 0.067 LR TR
CoCHS30 4b2 253 27 284.81 5.97 25.83 107.83 0.283 21t i
CoCHS31 4cl 253 27 493.97 5.79 27.04 105.49 0.259 Rk
CoCHS32 4al 199 21 552.03 5.94 27.63 100.35 0.188 LR TRLS
CoCHS33 422 199 21 503.94 5.70 28.48 100.35 0.177 ESRAEN
CoCHS34 2al 394 43 251.87 6.12 51.39 90.61 —0.149 EEF AL
CoCHS35 2cl 398 43 790.44 6.11 51.65 90.68 -0.157 it
CoCHS36 2¢2 398 43911.57 5.89 51.51 90.93 -0.159 LR AAEN
CoCHS37 2bl 398 43 805.45 5.89 51.51 90.93 -0.156 LR ALN
CoCHS38 2b2 398 43 833.50 5.89 51.29 91.41 -0.15 0t
CoCHS39 222 383 42 461.25 5.87 51.85 98.02 -0.016 ESRAEN
CoCHS40 2al 343 38 059.01 8.88 33.67 92.10 —0.235 o
CoCHS41 2b2 386 42 474.95 6.15 40.25 93.24 —0.183 it
CoCHS42 2b1 386 42 475.94 5.98 40.25 93.24 —0.183 21t i
CoCHS43 2¢2 386 42 475.94 5.98 40.25 93.24 -0.183 45
CoCHS44 2a2 386 42 521.00 5.98 40.47 92.23 —0.195 it

CoCHS45 2cl 386 42 521.00 5.98 40.47 92.23 —0.195 Yo
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