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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
(GsTCP), 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] 7CP 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 (GSBSY),
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, exhibited peak
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expression levels during the germination and bud-to-thorn transition (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 GsTCP9/17 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 I Phylogenetic tree of the TCP gene family in G. sinensis, A. thaliana, O. sativa and G. max
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Figure 2 Analysis of conserved motifs and conserved domains of GsTCP proteins
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Figure 6 RT-qPCR validation of GsTCP gene family expression in G. sinensis thorns at different developmental stages
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HARKE G REMLE R Z MY 6e . EERMNIE, GsTCP17 f1 GsTCP7 ¥1J& T Class 1 41
X, 1M GsTCP9 A Class 11 () CIN W2, X 3 NTEHIIE T 22 F R IR ER @ AR 3, #R
TCP FIGX & B MR e R 2 X RS 5 E 22l .
32 ImX1EATHERIIER GsTCP BV M 2%

AR TC A3 A R B GsTCP 1 142 45 FR flt T HRBER R . 45 WoR: GsTCP a8 FIXJ™
2SR N | SR AR N T E & MYB B S FEE A0S . M B Te i E S TCP 350
SEED A KRB TRE 2, R IT TCP W0 HH:5 50 N IR 5 7t ak 9, ]
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Mk EJA BN WHEYERRME, EEEERRRNL, X8 50EESEDIME, Sam
R TG & RIS 7R Y615 5 AT BBl i i GsTCP #ih S 5 B IR LT - AR AR N TR 12 204 )
7R GsTCP W REZ 53R AR AT B -5 i ARSI, MYB 454 07 55 1 = 4 3
FW: GsTCP ik g2 2| i MYB JZA#E, fEMYTH, MYB ¥R BT RIRARES SRR
DU IR 1, 24 MYB W5 B 80UE B B3 3008 A R A s 2 s L I . X S50
TCP23 5% MYB J##5 312 5 A BEJE I HILTIZE L™, 24> GsTCP 1 51 IS 3 X B & MYB 45 &1
M, XN R R ISR AL Y o TR AR T HE A BB . AN GsTCP TR S i S R, #a
BB (A0 GsTCP9. GsTCP19) Ji s T X Sk B 42 40 AR A GUR A OGO IR R oo, SR e 4
AR E B B in Nl R EAT R S IR T RERY . ZRAOKE, GsTCP Ja 8 F X Jo i 2= S Ak 4l il 5 i &
BRI BT RAAVIG R ARHTRR & B R4 I 4 v i 1 D5 5 SR T W e R 4

3.3 MERIEFSETR GsTCPITEER %X BRI FIHENH

TR B A R AR Y2 I RE M B R B . ABEIE Y, 240 GsTCP (/383K 7 B Il i il s 0] &
ZEREHIIIY (GSB3 Il GSB4) ik EIEAH (41 GsTCPY/17). CAMIGRFE: TCP 5 3H F2AM YL A 8 S A HX
4, AAEEFE 20 A 0 3 PR IRk h A0 B g, el B BRCT T P 5 R 2F o0 B A i 1Y) S i PR 7B
PRIt , 3k S RN S RIA 1 GsTCP T REIK Bl 1 8 S i 25 1) 3l () 5 Ak Je o 91 g R A . BB & & i AR
PAB LI (GSB6 1 GSB7), Hh 4 7 2455 m vk A= AN M BE NS S5 A B Ak . Ui, GsTCP7 3 7 k=N
FESEMERGR, X — A 5 ) DA S It €0 250K 5 ) 20 0 P A Sy M8 T 48 € 1 0 ) T 2 A8 Ak v T
Hoo GSTCP7 HER B IR WEA FIALH, R IR 2 30 Bz J2 08 b K 5 2 Wy B0 ) o e B2 1 ) A% 00 TR
VAERFSEUESE, TCP Al HAEMOE AR R R A, IE M IEEAE LT 5K AEBEDURPYY, GsTCP17 R 311X
[F] IR 5 £ 2 R 0 W T A1 MYB 255075, PRI, GsTCPI17 1Eil % & )5 i nl fE2 KM I5 S5 S, I
5 MYB ¥k I RVE R, W0E TR BT R G RGERE, IR K 2 20 6L 0% U0 AR BE i JEE FOR 5t R K
TR,

AL, GsTCP FJG N B — o (I P Rk a4 . Bian, F IS Y GsTCPY/17 18 sl S 255 il
3K B W J5 AR KA f sl R B, 1 GsTCP7WI AR I if i 35 T A IR AEAB ALk ) Toilde, 2 30
B PP 2R IAAS 1T GsTCP19/21/24 WHE 5 MR Rm RiE . X FhRIBIE R T GsTCP A W)
BB AT REFE R I S B IR ER AR, RIIE R B R E ALY, XA PRI, AR T
NS B 2 30 R A RS ME R T, U R i R 3 R S TR B 17 O B ) i R DR 4 3 17 Qg
LiLpEes

4 i

RIPTAE RN A K FEERE T GsTCP KWk, HARAT 29 4 GsTCP 1ibi, GsTCP %53 Class |
I Class 5, 47 TCP RFEHE, LMkl X FRAEARAAE Y B RS . GsTCP )3
Xz EAOL . RFRE NI R MYB 25 500, WORIHESOURI . BERGS5 N IRA Y ik
BIERIERET . TR 7 ES R E BN AR, K GsTCP R Rib A &
SYILBL (A1 GsTCPY/17) TEWi 85 2R 56 I BRI ERIA, mTRE S MCEF NS SIE S A GsTCP7 7E4E
s 2 K Ak, Al IR R A BE IR SRk . 25 b, ABEIEEEE T GsTCP (2L N 24 5 7
PRI, St T HAERI 2R & B s8I L AT b1 Bt 17— i BIE S
5 5F Xk
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