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Identification and expression analysis of the
DELLA gene family in Camellia sinensis (L.) O. Kize.
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(1. College of Food Science, Southwest University, Chongqing 400715, China; 2. National Demonstration

Center for Experimental Food Science and Technology Education, Southwest University, Chongging 400715, China)
Abstract. Using bioinformatics methods, DELLA protein family members were analyzed from
Camellia sinensis (L.) O. Kitze. genome-wide database, and their phylogenetic relationships,
protein sequence characteristics, gene expression specificity, and correlation with secondary
metabolites of C. sinensis were analyzed. Results identified five DELLA genes in C. sinensis:
i.e., TEA009882 ( CsGAl), TEA022818 ( CsRGA1), TEA010112 ( CsRGL1), TEA008736
(CsRGL2), and TEA020933( CsRGL3). The number of amino acids encoded by DELLA
genes ranged from 525-594 aa, all of which were located in the nucleus. Results also showed
a large number of « helices and several B corners in the secondary and tertiary structures of
the DELLA proteins in C. sinensis. Based on conservative domain analysis, the DELLA proteins
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showed high conservation in C. sinensis and Arabidopsis thaliana, with GRAS, DELLA, and
other conserved motifs. Gene expression specificity showed that the expression levels of the
TEA009882, TEA022818, and TEA010112 genes were high in different tissues of C. sinensis,
whereas the expression levels of the TEA020933 and TEA008736 genes were very low. The
expression of DELLA protein genes was regulated by abiotic stresses, such as drought,
NaCl, low temperature, and methyl jasmonate (MeJA), and gene expression was correlated
with the accumulation of secondary metabolites. It is speculated that DELLA genes in C.
sinensis plants are widely involved in morphogenesis, abiotic stress responses, and regulation
of secondary metabolite biosynthesis in C. sinensis.
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Table 1 Details on five DELLA genes in genome of Camellia sinensis
PRI IT I 44 Bk PNUE ISE . Yty X A E fe gy it
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Genes of Arabidopsis Homologous genes Gene locus CDS length Number of P Molecular
thaliana in Camellia sinensis (bp) amino acids weight (kD)

CsGAl Scaffold2102;

AtGAI (AT1G14920) (TEA009882) 778389 ~ 780140+ 1752 583 5.40 6.45
CsRGAT1 Scaffold468.

AtRGA1 (AT2G01570) (TEA022818) 258956 ~ 260040+ 1785 594 5.22 6.51
CsRGL1 Scaffold52 .

AtRGL1 (AT1G66350) (TEA010112) 1511350 ~ 1513144+ 1737 578 5.24 6.28
CsRGL2 Scaffold2968 .

AtRGL2 ( AT3G03450) (TEAO0B736) 310764 ~312347+ 1584 527 5.49 5.78

ARGL3 (AT5G17490)  CSAGL3 Scaffold2490: 1578 525 5.24 5.76

(TEA020933) 78655 ~80232-
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Fig. 1 Phylogenetic analysis and conserved motif elements of DELLA proteins in Camellia sinensis
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TEAQ08736 FPE. . .GPSSCQTVH. . - 1) 168
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NLS: Putative nuclear localization signal sequence; DELLA, TVHYNP, VHVID, RVER, and SAW are conserved domains.
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Fig. 2 Multiple sequence alignment of DELLA proteins in Camellia sinensis and Arabidopsis thaliana
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Fig. 3 Analysis of conserved motifs of DELLA protein family in Camellia sinensis
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Fig. 4 Secondary structure prediction of DELLA proteins in Camellia sinensis
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Table 2 Secondary structure prediction of DELLA proteins in Camellia sinensis
IR a-1EiE JISIS A i B £
Query Alpha helix (%) Extended strand (%) Random coil (%) Beta turn (%)
TEA008736 44.40 16.89 30.55 8.16
TEA009882 47.68 12.35 33.62 6.35
TEAO10112 45.67 19.03 26.82 8.48
TEA020933 49.33 12.38 30.29 8.00
TEA022818 44.44 14.48 33.33 7.74

TEAQ08736 TEA020933

TEA010112

TEA022818 TEA009882

5 ZH DELLA EERI=REMIH
Fig. 5 Tertiary structure of DELLA proteins in Camellia sinensis
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Expression level was evaluated by TPM ( Transcripts Per Kilobase Million). Data were downloaded from the
genome database of Camellia ( http://tpia.teaplant. org/browser. html), and materials were Anhui cultivar
leaves ( ‘ Shuchazao’ ). B: Apical Bud; FI. Flower; FR. Fruit; YL: Young Leaf; ML. Mature Leaf; OL. Old
Leaf; R: Root; S: Stem. Color scale bar represents log2 value; blue and red represent low and high expres-

sion levels, respectively. Same below.
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Fig. 6 Expression analysis of DELLA genes in various tissues of Camellia sinensis
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