PEFVEYI 4R 2025, 46(10): 2323-2334
Chinese Journal of Tropical Crops

Z CAD EEAFREHNEESRIESITR/NT/INGFEITHEAE
X HEHRIE RN

Woo%, WBR®H, BE4E, FIR, WEE, & W

R PRI 7 Pl 2o B 2 A AR AR A R A S %, AR RN 350002

H E. WERB AR (cinnamyl alcohol dehydrogenase, CAD ) AR EAY & ISR — KRR, T 6 oiffk
AR AR YA ORI T — 2 R o 8 TIRIEEM CAD LN F R AE I BE, AR HAEYE B AR, &
AW BEARIE I AL 6 CAD SEP TS5, I3 T 5% St AU BUAIR IF 55 AT TR A R TRV AL 20 B /NG /NG i hy ) 3 P
RIKMEOL . FREEREY] . SERT 36 1~ CAD BRE KR, 43545444 HD-CsCAD-1~HD-CsCAD-36, A5 4
ST 9 SR L, SRR KA 300~621 aa, & H 4T A 321.40~666.49 kDa, HD-CSCADs A 0~3 & F,
Jash FHE A 79 FMIREAE TR, Hrp s e e AR G T R R 2 . HEARA S M SRR ], HD-CsCADs 1]
5N 4 DK, HD-CSCADs A AR A h ik A £ i 22 5%, HD-CsCAD-15 5 HAlfEY S SRR ALY
A CAD BEHFEEFVR, FHEZHL P EERIE, A, BONTENTETRE 8 2/ N5/ 8k 5 5 19 Rk 50
' HD-CsCAD-11 1 HD-CsCAD-15 [R5k -2 FFt, I W 58 28 0 B B AAIL il A DG St JE [H . AR5 45
JEA AR CAD He K Dy BE 14 55 UE K et B B 43— B A8 A 5 B 4t — 7 1y B AR 4 -

I . M PIREREDE AR, BN AR, RBER; DI/t

hESES: 5435711 XkFRERD: A

|dentification and Expression Analysis of the CAD Gene Family in
Tea Plant (Camellia sinensis) and Their Response to Infestation by
Empoasca onukii

YANG Huan, RUAN Lingling, YAN Jiawei, REN Weiwei, LIU Zigiong, JIN Shan”

College of Horticulture, Fujian Agriculture and Forestry University / Key Laboratory of Tea Science of Fujian Provincial University,
Fuzhou, Fujian 350002, China

Abstract: During the biosynthesis process of lignin in plants, cinnamyl alcohol dehydrogenase (CAD) plays a crucial
role, catalyzing the final step reaction in the entire metabolic pathway. To explore the potential functions of the CAD
gene family in tea plants, CAD gene family members were identified in the genome of Huangyan tea plants and a series
of bioinformatics analyses were conducted. Based on transcriptome data, the gene expression of the members in differ-
ent organs of tea plants and after damage by the Empoasca vitis were studied. A total of 36 members of HD-CsSCADs
were identified, which were unevenly distributed on 9 chromosomes and encoded amino acid lengths ranging from 300
aa to 621 aa and protein molecular weights ranging from 321.40 kDa to 666.49 kDa. HD-CsCADs had 0 to 3 introns and
the promoters containing 79 types of cis-acting elements, among which the number of elements related to stress re-
sponse was the highest. Combined with the phylogenetic tree, HD-CSCADS could be divided into 4 subfamilies. There
were significant differences in the expression levels of HD-CSCADSs in different organs of tea plants. HD-CSCAD-15
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was highly homologous to CAD genes involved in lignin biosynthesis in other plants and was highly expressed in stem

tissues. In addition, the expression of the genes after damage by E. vitis on tea seedlings was analyzed. The expression
of HD-CsCAD-11 and HD-CsCAD-15 was relatively obvious and could be used as important CAD genes related to lig-
nin metabolism and tea plant defense against pests. The results would provide theoretical basis for the defense mecha-
nism of tea plants against the small green leaf hopper and the utilization of CAD gene functions.
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Tab. 1 Sequence characteristics of tea CAD gene family members

FEH FH 1D KB FE A ARERE BB EAKE V248 i o7

Gene Gene ID Length/aa MW/kDa PI Instability Al GRAVY  Subcellular localization
HD-CsCAD-1  HD.02G0030910.t1 365 395.11 6.83 31.17 89.45 0.013 2 i
HD-CsCAD-2  HD.02G0030870.t1 367 393.70 5.70 31.15 87.87 0.093 i S
HD-CsCAD-3  HD.02G0030900.t1 367 394.21 5.66 33.27 86.81 0.097 4 i T
HD-CsCAD-4  HD.01005610.t1 356 379.44 6.75 22.16 88.40 0.174 2 S5 A
HD-CsCAD-5  HD.01005605.t1 359 383.76 7.50 21.48 90.92 0.173 & A
HD-CsCAD-6  HD.05G0007720.t1 361 389.61 6.31 28.63 93.93 0.057 21 ffa 5
HD-CSCAD-7  HD.04G0022770.t1 361 390.33 6.31 28.83 93.38 0.064 4 i T
HD-CsCAD-8  HD.04G0026700.t1 359 384.75 6.63 27.00 97.41 0.162 i S
HD-CSCAD-9  HD.04000767.t1 364 398.00 6.45 26.31 88.87 -0.124 i AP A
HD-CSCAD-10  HD.1209294.t1 356 383.07 6.63 23.93 94.69 0.108 4 i T
HD-CsCAD-11  HD.03G0033730.t1 356 383.07 6.63 23.93 94.69 0.108 2 o
HD-CsCAD-12  HD.02G0008450.t1 360 386.87 6.94 27.12 90.17 0.007 21 ffa 5t
HD-CsCAD-13  HD.10G0022480.t1 440 470.45 7.90 48.46 85.80 -0.019 E-VN
HD-CSCAD-14  HD.04G0022660.t1 361 389.52 6.63 28.49 94.21 0.049 2 I
HD-CsCAD-15  HD.13G0019690.t1 357 389.51 5.35 27.28 91.88 -0.029 okl
HD-CsCAD-16  HD.01G0026210.t1 300 321.40 6.78 30.99 93.83 0.089 21 ffa 5
HD-CSCAD-17  HD.02G0008490.t1 360 389.99 7.20 25.74 92.61 -0.012 2 o
HD-CsCAD-18  HD.04G0022810.t1 356 382.42 6.82 30.48 97.72 0.154 2 i S
HD-CsCAD-19  HD.05G0028420.t1 357 389.08 5.53 19.37 93.22 0.043 21 ffa 5
HD-CsCAD-20  HD.02G0008470.t1 621 666.49 6.60 29.17 91.80 -0.014 4 i T
HD-CsCAD-21  HD.01G0026200.t1 360 390.49 5.90 28.07 94.44 0.055 2 i S
HD-CsCAD-22  HD.06G0017630.t1 356 387.56 6.26 24.99 86.46 -0.017 ESIEN
HD-CSCAD-23  HD.04008754.t1 360 395.54 6.46 27.83 86.31 -0.053 4 i T
HD-CsCAD-24  HD.07012446.t1 359 384.88 6.37 28.27 87.94 0.096 2 S5 A
HD-CsCAD-25 HD.04008762.t1 351 384.89 6.08 29.10 86.87 -0.049 k=gl
HD-CsCAD-26  HD.14G0016950.t1 379 407.30 6.78 28.44 86.89 0.063 4 i T
HD-CsCAD-27  HD.06G0024180.t1 386 419.72 5.97 31.21 96.42 0.097 2 o
HD-CsCAD-28  HD.06G0024190.t1 387 416.77 5.63 32.35 92.61 0.106 2 i S
HD-CsCAD-29  HD.10G0013100.t1 380 415.65 6.43 34.26 85.08 -0.060 21 ffa 5t
HD-CsCAD-30  HD.10G0013120.t1 380 415.62 6.43 35.93 84.32 -0.073 2 o
HD-CsCAD-31  HD.10G0013080.t1 380 414.66 6.86 29.72 85.08 -0.035 2 i S
HD-CsCAD-32  HD.09006357.t1 389 426.84 7.92 33.88 84.40 -0.060 21 ffa o
HD-CsCAD-33  HD.10G0013070.t1 382 417.42 6.23 32.65 83.14 -0.086 4 i T
HD-CsCAD-34  HD.04G0010500.t1 381 410.63 6.12 43.15 90.03 0.089 E= I
HD-CsCAD-35  HD.02G0027290.t1 428 456.90 6.28 26.83 88.53 -0.050 21 ffa o
HD-CsCAD-36  HD.14G0003760.t1 334 361.32 6.75 24.42 94.49 0.064 4 i T
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