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Abstract: Objective According to the transcriptome data, the CONSTANS (CO) transcription factor family members were identified
and analyzed in Nardostachys jatamansi. Methods The bioinformatic technology was used to analyze the CO transcription factor
family members of n N. jatamansi plants, including the physicochemical properties of proteins, gene sequence architecture analysis,
subcellular location, peptides and signaling peptides prediction, and identification of transmembrane domains. The phylogenetic tree
was constructed to reveal the evolutionary relationship between them. Results A total of 10 members of the CO transcription factor
family were screened and identified based on the N. jatamansi database. The length of amino acids was 316—440 aa, the relative
molecular weight was 35 561.67—48 171.96, and the theoretical range of isoelectric point was 5.11—8.63. They are mainly expressed
in the nucleus, contain B-box and CCT domains, and don’t contain transmembrane domains and signal peptides. The phylogenetic tree
was constructed to clarify the distribution of members of each subfamily: Subfamily I contains two members, subfamily II has three
members, and subfamily III has five members. This discovery provides an important basis for further exploration of the evolutionary

relationship and characteristic differences among subfamilies. Conclusion The physicochemical properties, protein structure and
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phylogenetic relationships of CO family transcription factors were identified and analyzed by means of bioinformatics. The detailed

study on the function of CO family transcription factors provided a valuable reference for further exploration. In addition, this study

also provides a basis for understanding the regulatory mechanism of medicinal ingredient synthesis of N. jatamansi, and provides a

scientific basis for higher-quality breeding in the future.

Key words: Nardostachys jatamansi (D. Don) DC.; CONSTANS family of transcription factors; photoperiod; phylogenetic tree;

bioinformatics analysis
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Table 1 Analysis of physicochemical properties of members of CO transcription factor family in V. jatamansi

73 FK ID FAEMKElaa MXTTFiE Pl AFREEE JEW 23 PR KI5
NcCONSTANSOL TRINITY_DN10805 c0_gl il 6 440 4817196 511 5165 66.70 ~0.401
NcCONSTANS02 TRINITY_DN14460 c0_gl il 2 393 4459724 521 53.11 73.97 -0.616
NCCONSTANS03  TRINITY_DN10619 c0_gl il 2 316 35561.67 5.63  40.79 61.36 ~0.679
NCCONSTANS04  TRINITY_DN28045_cO_gl_i2_ 9 321 36277.74 863 47.31 56.17 ~0.835
NCCONSTANS05  TRINITY_DN29110_c0_gl_i3_8 413 4614325 589 5556 54.58 ~0.732
NCCONSTANS06  TRINITY_DN21661_c0_gl_i3_7 383 4321849 534 5191 56.79 ~0.760
NcCONSTANS07  TRINITY_DN26061_c1_gl i2_ 1 349 39431.80 592 51.47 63.64 ~0.734
NcCONSTANS08 TRINITY_DN11498 c0 gl il 4 318 36051.14 531  50.70 64.37 -0.719
NCCONSTANS09  TRINITY_DN31058 c0_g2_i2 5 380 4217393 796 54.04 61.55 ~0.481
NcCONSTANS10 TRINITY_DN32319 c0_gl i10 5 431 4789056 577 4473 62.71 ~0.670
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Fig.1 Heat map analysis of CO gene family in . jatamansi
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Table 2 Subcellular localization of CO transcription factor family in N. jatamansi
-~ TV 7>

MR A WO ARMUT SRR PEREOR BUBE ZRRiA /R AR SRR IE PR
NcCONSTANSO1 3.650 0.658 0.216 0.154 0.084 0.078 0.077 0.042  0.015 0.011 0.008 0.006
NcCONSTANS02 2.756 0.058 0.021 0.645 0.837 0.008 0.058 0.551  0.014 0.024 0.020 0..009
NcCONSTANSO03 4.753 0.040 0.007 0.068 0.033 0.009 0.014 0.056  0.002 0.002 0.015 0.002
NcCONSTANS04 2500 0.027 0.058 1.103 0.785 0.013 0.015 0428 0.013 0.019 0.029 0.010
NcCONSTANSO05 4.330 0.274 0.192 0.059 0.022 0.034 0.051 0.018  0.007 0.008 0.002 0.003
NcCONSTANSO6 2.095 0.061 0.042 1.492 0.523 0.011 0.023 0.605  0.019 0.030 0.042 0.024
NcCONSTANSO7 4.656 0.137 0.025 0.064 0.022 0.007 0.013 0.054 0.014 0.003 0.001 0.004
NcCONSTANSO8 4.203 0.308 0.026 0.156 0.035 0.116 0.052 0.062  0.008 0.006 0.015 0.013
NcCONSTANS09 3.437 0.989 0.033 0.090 0.106 0.079 0.154 0.075  0.009 0.006 0.005 0.017
NcCONSTANS10 3.957 0.4410.082 0.215 0.053 0.086 0.038 0.073  0.019 0.010 0.011 0.016
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Table 3 Secondary structure of CO transcription factor family in N. jatamansi

P oI TEI% SEREI% bR 1% SR /%
NcCONSTANSO1 23.86 12.95 3.41 59.77
NcCONSTANSO02 40.71 7.12 3.31 48.85
NcCONSTANSO03 30.06 8.86 2.85 58.23
NcCONSTANSO04 34.89 9.66 3.12 52.34
NcCONSTANSO05 26.63 10.65 3.39 59.32
NcCONSTANSO06 43.86 7.83 2.87 45.43
NcCONSTANSO7 23.50 11.46 3.15 61.89
NcCONSTANSO08 33.96 10.69 0.94 54.40
NcCONSTANSO09 26.32 15.00 4.74 53.95
NcCONSTANS10 25.52 12.76 3.25 58.47
“/’7,\\‘,,5 S

NcCONSTANS02 NcCONSTANS03 NcCONSTANS04

[
o

- B

S e

NcCONSTANS06 NcCONSTANSO07 NcCONSTANSO08
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Fig.2 Tertiary structure prediction of CO transcription factor family in V. jatamansi
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Fig. 3 Motif distribution of CO transcription factor family in N. jatamansi
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Table 4 Prediction of transduction peptide, signal peptide and transmembrane domain of CO transcription factor family in

N. jatamansi

e TPE 5>
55k LhikFa ik UE R iIN REKFIZIK 5 JE S5
NcCONSTANSO1 0.002 9 0.003 4 0.0001 0.0000 x5
NcCONSTANS02 0.005 4 0.0018 0.0118 0.000 6 x5
NcCONSTANSO03 0.004 7 0.0030 0.0000 0.0000 x5
NcCONSTANSO04 0.003 2 0.0001 0.000 3 0.0003 x5
NcCONSTANSO05 0.000 8 0.0000 0.0000 0.0000 x5
NcCONSTANSO06 0.0058 0.000 8 0.0000 0.000 1 x5
NcCONSTANSO7 0.0010 0.000 3 0.000 3 0.000 1 x5
NcCONSTANSO08 0.0016 0.000 1 0.0000 0.0000 x5
NcCONSTANSO09 0.0303 0.1538 0.0188 0.0000 x5
NcCONSTANS10 0.0025 0.0110 0.0000 0.0000 x5
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Fig. 4 Phylogenetic tree of CO transcription factor family comparison between N. jatamansi and Arabidopsis Thaliana (L.)
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