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Abstract: TCP transcription factors are a plant-
specific group of regulators that play a vital role in gover-
ning growth, development, and responses to environmental
stress. To investigate the expression characteristics and
stress response capabilities of the TCP2 gene ( DoTCP2)

from Dendrobium officinale, the gene was successfully iso-
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lated from leaf tissues of the Guangdong Danxia variety of Dendrobium officinale using homology cloning. Subsequent bioin-
formatics analysis and expression pattern research were conducted. The results showed that the cDNA of DoTCP2 ( GenBank
accession number was PP534463) was 1 122 bp in full length, located on chromosome seven, consisted of four exons and
three introns, and encoded a polypeptide chain of 373 amino acids. Compared to the reference sequence ( accession num-
ber; LOC110114709) , there were four nucleotide differences, of which three were synonymous substitutions. The theoreti-
cal relative molecular weight of the DoTCP2 protein was 40 600, and its theoretical isoelectric point was 8.94. It was a hy-
drophilic and stable protein with a conserved TCP domain, localized in the nucleus, without signal peptides or transmem-
brane regions, and contained 46 phosphorylation sites. The DoTCP2 protein shared 97.87% sequence homology with the
TCP protein of Dendrobium chrysotoxum and exhibited the closest genetic distance. DoTCP2 exhibited tissue-specific expres-
sion, with highly significantly higher relative expression levels in root tissues compared to other tissues, suggesting its po-
tential role in root development, nutrient absorption, and transport processes. The relative expression of DoTCP2 was highly
significantly upregulated after six hours of cold stress treatment ( P<0.01) , indicating that DoTCP2 might play an important
role in the response to cold stress. Under simulated drought treatment and exogenous abscisic acid ( ABA) treatment, the
relative expression of DoTCP2 showed a downward trend. The lowest expression levels were observed after 24 hours of treat-
ment, with highly significant differences compared to the untreated levels ( P<0.01). The results suggest that DoTCP2 may
act as a negative regulator in the response to drought stress through the ABA signaling pathway. The findings can provide a

foundation for further investigation into the stress-resistant functional characteristics of the DoTCP2 gene and its potential

mechanisms in plant responses to abiotic stress.
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Table 1 Information of primers used in this study
CILZER S1HIFF (5'—3") P (bp) DNA S #IRE (°C) i
DoTCP2-F ATGAAAGCGGAGGGGATCCAC 1122 69.98 FEH Y1
DoTCP2-R TCAACCCTTCCTCTCACCCTTC 71.89
qDoTCP2-F ATCGCTGCAGAAGTAGTGG 151 49.88 PO E
gDoTCP2-R GTGAAGAGTAACCGGGTTC 52.81
gDoActin-F CCCTACCTCCTACCTCTGCG 150 59.91 =0
qDoActin-R GCAAACCCAGCCTTCACCAT 58.89




XUSPEESE BRI AT B DoTCP2 3R v B S AR LE WIS B9 RIA 43 591

1.2.3  AHEE&F 54 FH NCBL B 7 1Y
BLASTP £k T ELib47 Fb X437, i i H 5 DoTCP2
H R A1 AL EE e % JH Al 9 b b ) [ O )
G, FILERZ 75 1) Hx i H] DNAMAN 9.0 %
HEAT, BT HOXT 25 53 A MEGAX 11 {4 1) 4B 2
M@, 8 InterPro fE£R T.E X E M i 45
FaIRAEA T, 18 B ExPASy ProtParam T.H. 43t
BEEB IR PE BT, Ak — 2P IR 5T TS A R
HE, 43 5% ] SPLIT 4.0 SERVER ,SWISS-MODEL #l
Cell-PLoc 2.0 7E£E T H X 1 BT 1) — 24548 SR B
IR | =G 235 ) R IE 240 M A7 2R AT 1500 43 A 5 R
TMHMM 2.0 SignalP 5.0 Fl NetPhos 3.1 T.E.43 51| Fil
N8 P10 1 5 B DX, 155 IR R Ak 6 6 R 3+
750 B9 A F G F38 3F PlantCARE T H 3#F 47 i
Bro B Al A T B K O 07 X hE AT 2 D0 S RE
S Liu Y ST

1.2.4 #FA54 HIE 12,1 PRENEAR
cDNA ZHEHINHERSEFBHE A7 FRAA 7] 56 5 e 18 o
WIS AR E 3 WY ER,
AR TR HT S LB A R A i Y B mE S, S
KIZeik it DL TPM (B8 7 S B i 7 SAS B0 kA7
PRfEfL AL 2

1.2.5 S8 % k%% PCR(qPCR) 547 il BIO-
RAD CFX Connect™ %Yt 5E £ PCR {{Fll Tag SYBR ®
Green qPCR Premix i &% DoTCP2 BEPRTER B2 A1

A B
M DoTCP2

RS TR H L LA AN i T B 23k 1 4T qPCR £
D 35 AR S v FUILBN 2R T (DoActin) N 251 W) IR
1, BREEARYRE 3 IAEW¥EE ., qPCR Y
AR 2R T 5 IO P 5 AL B % R A il S B
B, WAFEARBAT 3 B ARER, JFRAH 2725k
TR AR FRah i
1.3 St

KA WPS 2019 {4 X Bt i 47 1 b 3, I A
FHl IBM SPSS 27. 0 F1 GraphPad Prism 9.5 k% %
P AT 22 5 W 2R O A RS T AR AL 3

2 HERE

2.1 DoTCP2 EEZESFIIHH

DoTCP2 FE K () PCR 47 ¥ LUK Bz A ik it 2H 48
cDNA TE AN, A% 1 4535 Wi FL = R 2 v i) B
HIAHT (B TA) 28 R RR I T B 30 LE XS 434, 1
INZIEH K FA A1 12240583 % |, i h 373 &
BEFR I T 5 1) SAE , FLE5 48 Sy 4 AN Ah T X8R 3
AN T XA R, HoE 0 Tk G ke 7 5
Rtk (B 1B), S5CHNSHITH (75,
LOC110114709) 47X o0 #T & B, DoTCP2 F:H 7
FIHAETE 4 Ak 255, HHP HA 1 MR
T ZIERR T S AR R SO (1 2) L iz R T
IE A& % GenBank ¥4I, 5 51528 PP534463

2 000 bp —>

«1122bp

Yefn k7 DoTCP2
<
bl d

[ I

0 Mb 42.56 Mb
27957~27 983 kb
L 1 1 1 | J
0 200 400 600 800 1000 1200

£ (bp)
HART; =—NET

M :DL 2 000 marker; DoTCP2.cDNA PCR Py
Bl1 DoTCP2 EE:ME(A) REBMEKEN(B)
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Fig.2 cDNA sequence of DoTCP2 gene and deduced amino acid sequence
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® DoTCP2 MKAEGTHSSKR.LGRCKNLE. . ... GVGLT RPWCNASSRI TRVSRVSGGKCRHSKVWTVKGL RERRVRL SVSTATICE YT CCRLGYCCESKAVEWLIKAA %4
KAHO0455859.1 MKAEGIHSSKR.LGRLCKNLE..... GVGCIRPWCNASSRIIRVSRVSGGKCRHSKVWTVKGLRCRRVRL SVSTAICEYCI CCRLGYCCESKAVECWLIKRAA 94
ATU32558.1 MKAEGTHSSKR.LGRCKLCEE. . . .. GVGLT RPWCNASSRI TRVSRTSGGKCRHSKVWTVKGI RERRVRL.SVSTATCE YCT CCRLGYCCPSKAVEWL TKAA 94
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Fig.4 Multiple sequence alignment between DoTCP2 and TCP proteins from other orchid plants
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Fig.5 Phylogenetic tree based on TCP homologous protein amino acid sequence of DoTCP2 and other different plants
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