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Genome-wide identification and expression analysis of TCP gene
family in Docynia delavayi (Franch.) Schneid.
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Abstract: Docynia delavayi (Franch.) Schneid. is an economic fruit plant with high medicinal
and edible values. The TCP gene family plays a vital role in plant growth and development. To
explore the function of the TCP gene family in the growth and development of D. delavayi. In
this study, the TCP gene family (DdeTCP) members were identified from the D. delavayi
genome and their expression levels at different stages of seed germination and fruit development
were analyzed. The results showed that a total of 18 DdeTCP genes were identified from the D.
delavayi genome, with uneven location on 11 chromosomes. The phylogenetic tree showed that
the 18 DdeTCPs could be classified into class I (3) and class II (15), suggesting that functional
differentiation occurred among the DdeTCP family members. DdeTCP11 highly homologous to
AtTCP14 was highly expressed in the early stage of seed germination, which suggested that this
gene played a key role in seed germination. In addition, DdeTCP16 in class I had a high
expression level during the fruit ripening stage, which indicated that it might be related to fruit
ripening. The findings lay a foundation for probing into the roles of the DdeTCP gene family in
the growth and development of D. delavayi.

Keywords: Docynia delavayi (Franch.) Schneid.; transcriptome; TCP gene family; bioinformatics;
expression analysis
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Table 1 RT-qPCR primers of TCP family genes in Docynia delavayi
Gene ID Gene Number Primer sequence (5'—3")
Dder-R30-4242217.1 DdeTCP6 F AGGAGGAGGAAGGAAAACGG
R GGAAAGAACGGAGGGTTGGTATT
Dder-R113-22724151.1 DdeTCP16 F TAAGGACCGACACAGCAAGG
R CAGTAGAGAAGGAGGCGGGA
Dder-R50-5345289.1 DdeTCP3 F CTTCTCGGGTTGTCCTCCTC
R CCGAACTGTGATGTCCGTGA
Dder-R4-5838673.1 DdeTCP11 F TTACCCACCGCCGTTCTTAC
R CTGACCTGTTTCTGGGGCTT
Dder-R107-3209171.1 DdeTCP8 F TCACCAGAATCAGAGCCAGC
R GTTCACCCGAATCTCCGACC
Dder-R98-5976826.1 DdeTCP7 F AAAGCTATGCACCCGATCCC
R TTGCTCCATGCCACCATTCT
Reference gene Actin F CTGCGTTAGCCCCAAGTAGC
R

GGACCTGATTCATCGTATTCTGC
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Table 2 The characteristics of DdeTCP gene family members

Gene name Gene ID

Amino Molecular Theoretical Instability Aliphatic

Grand average of Sub-cellular

acids  weight pl index index hydropathicity localization
(aa) (GRAVY)
DdeTCP1 Dder-R73-20182313.1 301 32179.03  5.53 59.35 67.18 —0.526 Nucleus
DdeTCP2  Dder-R26-4620908.1 620 69 756.57  7.35 63.09 54.82 -0.927 Nucleus
DdeTCP3  Dder-R50-5345289.1 518 56 768.14  8.20 60.47 57.36 —-0.852 Nucleus
DdeTCP4  Dder-R66-2494502.1 377 4202045  8.74 45.55 61.80 -0.762 Nucleus
DdeTCP5  Dder-R66-1928140.1 439 50 145.54  7.44 53.26 58.86 -1.029 Nucleus
DdeTCP6 Dder-R30-4242217.1 383 41859.11  6.76 46.61 70.31 —0.758 Nucleus
DdeTCP7  Dder-R98-5976826.1 349 38289.78  6.65 50.90 57.36 —0.747 Nucleus
DdeTCP8  Dder-R107-3209171.1 482 52 600.45 749 62.60 57.78 —-0.837 Nucleus
DdeTCP9  Dder-R107-4957077.1 384 4369272 9.14 55.11 62.71 -0.861 Nucleus
DdeTCP10 Dder-R107-7246531.1 147 16 643.84 10.07 50.34 73.61 —-0.903 Nucleus
DdeTCP11 Dder-R4-5838673.1 222 24323.61  6.66 65.20 78.24 —0.476 Nucleus
DdeTCP12 Dder-R36-2755543.1 477 53131.99  9.05 46.17 60.21 —0.843 Nucleus
DdeTCP13 Dder-R32-2344972.1 373 4144899  8.49 46.20 62.76 —0.708 Nucleus
DdeTCP14 Dder-R32-1773561.1 472 53532.37  6.81 46.41 56.23 -0.923 Nucleus
DdeTCP15 Dder-R113-2742717.1 410 4559541  8.93 35.46 59.32 —0.847 Nucleus
DdeTCP16 Dder-R113-22724151.1 283 30071.11  8.07 47.24 60.39 -0.737 Nucleus
DdeTCP17 Dder-R68-2644934.1 380 41798.84  6.65 51.58 65.21 —0.821 Nucleus
DdeTCP18 Dder-R28-5351560.1 349 3819145  6.13 49.19 55.96 —0.755 Nucleus
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Figure 1 Collinearity analysis of TCP gene family members in Docynia delavayi. Scale bar on chromosome
shows the length of the chromosome (Mb). The genes connected by red lines have a collinear relationship.
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*3 ZTEB[AKITCP FEREEEH Ka/Ks 7347
Table 3 Ka/Ks analysis of the TCP homologous gene pairs from Docynia delavayi

Duplicated Pairs Ka Ks Ka/Ks Purifying selection Duplicated type
DdeTCP13-DdeTCP6 0.560 7 2.542°8 0.220 515 302 Yes Segmental
DdeTCP17-DdeTCP6 0.055 1 0.085 8 0.642 765 694 Yes Segmental
DdeTCP4-DdeTCP6 0.554 0 4.1822 0.132 457 855 Yes Segmental
DdeTCP8-DdeTCP3 0.029 7 0.200 3 0.148 317 429 Yes Segmental
DdeTCP13-DdeTCP17 0.526 9 24571 0.214 441 059 Yes Segmental
DdeTCP13-DdeTCP4 0.038 8 0.1183 0.328 066 076 Yes Segmental
DdeTCP12-DdeTCP15 0.075 8 0.164 6 0.460 476 078 Yes Segmental
DdeTCP14-DdeTCP15 0.601 6 2.708 6 0.222 103 492 Yes Segmental
DdeTCP9-DdeTCP7 0.689 1 4.009 4 0.171 864 299 Yes Segmental
DdeTCP18-DdeTCP7 0.042°5 0.209 8 0.202 782 626 Yes Segmental
DdeTCP2-DdeTCP7 0.398 1 2.1971 0.181217 580 Yes Segmental
DdeTCP18-DdeTCP2 0.416 8 1.956 6 0.213 016 708 Yes Segmental
DdeTCP9-DdeTCP18 0.689 7 2.5399 0.271 535 840 Yes Segmental
DdeTCP17-DdeTCP4 0.5355 3.0580 0.175 121 836 Yes Segmental
DdeTCP14-DdeTCP5 0.100 2 0.198 5 0.504 955 563 Yes Segmental
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Figure 2 Phylogenetic evolution analysis of the TCP family in Docynia delavayi and Arabidopsis thaliana.
Asterisked genes are representative at the seed germination stage and clades are shown in different colors.
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