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Abstract: Objective The TCP gene family plays a crucial role in plant development and physiological processes. This study
provides a scientific reference for the functional analysis of the TCP gene family in Gongyedama (Cannabis sativa) through .
Methods Based on the published C. sativa genome, bioinformatics methods were used to identify the 7CP gene family
members of C. sativa and analyze their physicochemical properties, gene structure, and expression patterns. Results A total
of 17 C. sativa TCP genes (CsTCP1—CsTCP17) were identified, divided into two categories and three subfamilies (PCF, CIN,
and CYC/TB1), encoding amino acid lengths ranging from 163—585 aa, protein molecular weights ranging from 18 310 to 64
070, protein isoelectric points ranging from 4.99 to 9.36, and most of subcellular localization in the nucleus. Collinearity analysis
showed that C. sativa had 9, 20, and 6 homologous genes with Arabidopsis, tomato and rice, respectively. The predicted results
of cis elements indicated that there were more light responsiveness and abscisic acid elements in TCP gene promoter area. The
results of gene expression analysis indicated that the expression of C. sativa TCP gene was tissue specific, with higher expression
in leaves and flowers. Conclusion This study lays the foundation for in-depth research on the functions of the TCP gene
family in C. sativa, further elucidates the possible involvement of TCP genes in various stages of C. sativa growth and
development, and provides a theoretical basis for the development of medicinal resources of C. sativa.
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MV KRR 42 2 (R 2H 8%, A\ hittps://solgenomics.net/
F1 http://rapdb.dna.affrc.go.jp/download/irgsp1.html
A 35 4 ) I A AR R 2 i ) 4 R DR A B4R, s
TBtools FA*F HIL L OC R AT P MAL AL FE
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1§ F§ Dinamed kush CBD autoflowering (Diku)
AE. My B, 2K PP AR A AR A

CsTCP #: Nk & (FPKM), iz TBtools &
PR RE], AT DR RN 22 e RIE AL o #T o
4 RNAseq ¥, iELHL CsTCPI. CsTCP9Y.
CsTCP16. CsTCP17 3147 Real-time PCR 3&1IF 54T
f# Fil Quick RNA isolation Kit (0416-50, AT R
AFED WG TIRRRIIR . 22, mFL f8 B
FhF3E4T RNA #2H, %85 H HiScript II Q RT
SuperMix for qPCR (R223-01, Vazyme) 1\ %
SEAS RN R cDNA L I F NCBI % it 514 (£
1), F AceQ qPCR SYBR Green Master Mix (Q111-
02, Vazyme) i & #1T Real-time PCR 77#7, &
NAEFF A 95 CHIALYE 3 min, 95 ‘CAZYE 105,60 C
iBK 155, 72 CHEfH 15, FEHIA 40 K.
3 R55H
3.1 GCsTCP EEKEHRAEE

B ST TCP 3 R Z %k WA Lt BL
Pfma [ b 45 M) 3k i 0%t , 2B B H ROTAR 5 3L % ¢
B 17 NKIK CsTCP B, $4 M8 e 44 A7 B K 3L
4N CsTCP1~CsTCP17. F|F] ExPASy 7£%;
WA 3k X %5 5 B CsTCP A% A 1 36 A B A 1 i
BEAT 3 M (3R 2). BEFER I, B ) CsTCP &

%1 qRT-PCR B|¥)
Table 1 Primers for qRT-PCR

gk 1E[ (57-3%) KA (3°-5%) K /bp
CsTCP1 TCCCCATGTGGACCATACCT AAACGGTGTCGCTGAGTTCT 146
CsTCP9 TGACGGTGTTTCGGTAGTCG ATCGTCTGCTGCTGGACAAA 171
CsTCP16 TCTTTCTTAGGCAGCGGTGG TCCAGGAGGGCATACCAAGA 159
CsTCP17 TGTTTCACAACAGGGTGCCT ACTCCCTCCTCCAACTCCTC 103
F2 CTCP EERERAERER
Table 2 Information of CsTCP gene family
5 HRERAERT H 4 FAERHE Mo THE Fha THRE
gene-LOC115706624  ra-XM_030634337.1  CsTCP1 380 40 941.1 7.08 S A%
gene-LOC115709774  ma-XM_030637982.1  CsTCP2 467 493825 7.07 Y A%
gene-LOC115711674 rma-XM_030640047.1  CsTCP3 476 53730.3 6.29 41 ff A%
gene-LOC115709028 rma-XM_030637061.1  CsTCP4 368 40 545.7 9.36 41 ff A%
gene-LOC115714915  rna-XM _030643673.1  CsTCP5 264 28 415.6 9.07 Y A%
gene-LOC115715920 rna-XM_030644597.1  CsTCP6 246 26 428.7 4.99 YRR
gene-LOC115719378 rma-XM_030648397.1  CsTCP7 569 59701.9 7.00 41 ff A%
gene-LOC115722085  rna-XM _030651206.1  CsTCP8 437 46213.9 8.83 Y A%
gene-LOC115725189  rma-XM_030654624.1  CsTCP9 163 18 314.2 5.51 Y A%
gene-LOC115697611 rma-XM_030624683.1  CsTCP10 396 43 606.5 6.20 41 ff A%
gene-LOC115697072 rma-XM_030623981.1  CsTCP11 585 64 071.9 7.40 41 ff k%
gene-LOC115700557  rna-XM_030628127.1  CsTCP12 436 46212.9 7.83 Y A%
gene-LOC115699317  rna-XM_030626663.1  CsTCP13 469 53152.0 7.40 Y A%
gene-LOC115700694  rna-XM_030628320.1  CsTCP14 377 40 809.4 6.25 41 ff A%
gene-LOC115698877  rma-XM_030626081.1  CsTCP15 419 46 781.7 7.83 Y A%
gene-LOC115701300  rna-XM_030629052.1  CsTCP16 433 48 763.9 5.93 Y A%
gene-LOC115699632 rma-XM_030627136.1  CsTCP17 329 35150.9 8.54 41 ff A%
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Fig.5 The cis-acting elements analysis of the CsTCP
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6
Fig. 6 Number of cis-acting elements analysis of CsTCP
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