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Identification of TCP gene family in Gleditsia sinensis and expression
analysis at different developmental stages of thorns

RONG Kaijing', LIU Jiahao', AN Lijun', WANG Shuli’, LI Qiongqiong’, WANG Yanwei'

(1. School of Biological Sciences and Biotechnology, Beijing Forestry University, Beijing 100083, China; 2. Puyang
Academy of Agriculture and Forestry Sciences, Puyang 457100, Henan, China)

Abstract: [Objective] This study aims to identify members of the TCP gene family in Gleditsia sinensis,
analyze their sequence characteristics and evolutionary patterns, and investigate their expression profiles in
thorns at different developmental stages, so as to provide a basis for elucidating the molecular mechanism of
thorn development. [Method] TCP family members were identified using genome-wide data, and their
sequence features and evolutionary relationships were analyzed. The expression dynamics of GsTCPs were
assessed by integrating transcriptome data from thorns at seven developmental stages, including
formation(GSB1), dormancy(GSB2), germination(GSB3), bud-to-thorn transition(GSB4), rapid elongation
(GSB5), growth deceleration(GSB6), and browning and hardening(GSB7). [Result] A total of 29 GsTCP
members were identified based on the whole genome of G. sinensis, distributed on 12 chromosomes and
classified into Class I and Class Il subfamilies. All members contained a conserved TCP domain. Their
promoters were enriched in light-responsive elements, methyl jasmonate-responsive elements, and MYB

transcription factor binding sites. Transcriptome analysis revealed that most GsTCP genes, such as GsTCP9/17,
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exhibited peak expression levels during the bud-to-thorn transition and rapid elongation stages (GSB3, GSB4),
while GsTCP7 was explosively expressed during the maturation and browning stage (GSB6, GSB7).
[Conclusion] The GsTCP family is highly conserved in both evolution and structure. Some members may
regulate thorn development in G. sinensis by integrating photoperiod and hormone signals. Early activation of
GsTCPY and GsTCP17 and later high expression of GsTCP7 may be related to driving cell proliferation in thorn
primordia and secondary wall lignification and hardening, respectively. [Ch, 6 fig. 1 tab. 33 ref.]

Key words: Gleditsia sinensis; TCP transcription factor; thorn; development
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Figure 2 Analysis of conserved motifs and conserved domains of GsTCP proteins

A S
= fo s Do
§ GsTCP3 A GsTCP27 GsTCP28
IE o STCP2. GsTCP29
- g z
Q
r E = - GsTCPIY) =
2| = 3 GsTCP2
S|z - . - © 3 stcpaof |
wg 3 SE % 3 3 STCP2I| | GsTCP24
w28 =§ B - 3
=1 =
E -
| S -
N =
= — _— STCPHIL Gsrepis
2 g STCPI2
s GsTCP2
B (=3
=l
0
L =
4
B LGO1 LG02 LGO3 LG04 LGO5 LGO06 LGO7 LGO8 LG09 LG10 LGI1 LGI12 LGI3LGl14
Cm— :
C LGO1 LG02 LGO03 LG04 LGO5 LGO06 LGO7 LG08 LG09 LGI10 LG11 LGI12 LGI3LGl4
— -

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190
BRICH 7 BIHCT 0 M AR A TFAB R I G (it 5

B3 GsTCP W F&Ehnth (A). LEEMHI (B) AERH LM (C) 2 H4
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Figure 6 RT-qPCR validation of GsTCP gene family expression in G. sinensis thorns at different development stages
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