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Abstract: Objective To identify and analyze MADS-box transcription factor family in Gansong (Nardostachys jatamansi
DC.) based on transcriptome data. Methods The protein physicochemical properties, subcellular localization, gene structure,
conducting peptide, signal peptide, transmembrane domain and phylogenetic tree of MADS-box gene family members in N.
jatamansi were comprehensively analyzed by bioinformatics methods. Results A total of 20 MADS-box transcription factors
were identified in the transcriptome data of N. jatamansi. And they have 90—365 amino acids, and the molecular weight
ranged from 10 179.96 to 41 707.68. The theoretical isoelectric point (pI) ranged from 4.87 to 10.43. And most of MADS-box

protein located in nucleus. All of them contained MADS conserved domains, none of which contains a signal peptide, a guide

WS HEA: 2022-10-06

EEWAH.: EFELITEIER (2018YFC1706101); VU1 H AR EEEEITH (2022NSFSC1588); 2021 fEH K RZEWEANA SR, Firg
RIGR A A RRTHE (CX2021S294)

TEE®N: £ B (1997—), WILAFFE, BIRTR R % e . Tel: 18280563878 E-mail: 1747396783@qq.com

HEEEE: BB (1987—), BhEEFR R, WL, EENELHMEWKE 5T R R 2 SR .
Tel: (028)83372832 E-mail: lilychenghu@163.com
X 18 (1968—), #dZ, MWFRIEZ M TN Zo 25 B0 R 3 S5 R BT 7. Tel: (028)85528812  E-mail: 499769896@qq.com



FED 202325 $54% H3W  Chinese Traditional and Herbal Drugs 2023 February Vol. 54 No. 3 899 -

peptide or a transmembrane domain. The results of phylogenetic analysis showed that the MADS protein mainly in N.

jatamansi belonged to Type II. Conclusion

In this study, the MADS-box gene family members were identified by

bioinformatics analysis, which provides a reliable reference for further study on the biological function of MADS-box protein

in N. jatamansi, offers a research basis for the regulation mechanism of medicinal composition synthesis of N. jatamansi,

which further provides a basis for cultivating new varieties of N. jatamansi with high quality.

Key words: Nardostachys jatamansi DC.; MADS-box; transcription factor analysis; floral organ; subcellular localization
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MIKC® fl MIKC*W. %", MIKC" il % 2 5 %
HERFHRIAEKRE, MIKCC SIEREAK AT
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HRA AR 2 78 R RO K 2 7 8k e S 7 e [
P % € NH ¥ Nardostachys jatamansi DC., FE
e BARSUR A —RRI T

W RERH AT TS, 36 2,
TERFRFA R CEPE 20 °C; MHXHEREE 50%; 8 h/16
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1.2 H# MADS-box FKIEHIKIRE. THEMRFFI7THT
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Expasy Chttps://web.expasy.org/protparam/) 4J HT H
¥ MADS-box % 53 K| 1 5 il b ) 2 AR 701 o
B, HICSEH SSEARHEMWER, FA SOPMA
( https://npsa-prabi.ibcp.fr/cgi-bin/npsa_automat.pl?pa
ge=npsa_sopma.htmD) Fi#ll H#2 MADS-box HH—
45 ¥, A H MEME C(https://memesuite.org/
meme/tools/meme) 43 HT H#4 MADS-box &
spIE K A, FIA SWISS MODEL Chttps://
swissmodel. expasy.org/) Tl H 3 MADS-box &
I = 4E 451
1.4 H MADS-box RIZEB L MAMERL. FBK.
=SSRk, BRREETIUN 534

FIH Cello Chttp://cello.life.nctu.edu.tw/) HEAT
V41 M e 57 T 4 A . R TargetP-2.0 Chttps:/
services.healthtech.dtu.dk/service.php?TargetP-2.0) il
MRk, FIF SignalP-4.1 Chttp://www. cbs.dtu.dk/
services/SignalP-4.1/) TRMIAE 5 Ik, 15 5 45 4 Tt i
i TM-HMM Server.2.0 ( http://www.cbs.dtu.dk/
servicessTMHMM/) 5¢ o
1.5 H# MADS-box RIXEH ARGt RIHE

ffF MEGA6 A4 LLARAL 4% (neighbor-
joining, NJ) #% H#4 MADS-box & 7515 TAIR
L B§ 77 B M Chttps://www.arabidopsis.org/browse/
genefamily/mads_tffamily.jsp ) A '~ & 19 4L 4 I
MADS-box HHFHIN ARG K ER, FHH iTOL &
PEBEAT R

2 ZERESH
2.1 H# MADS-box KIEERKIFiL

AR S E I AR TR R LE A A e S A
B . AWFFAE Swiss-Prot. NR #0454 H i i 15 3]
T 39 4~ MADS-box XKk %K ¥, Fi@Ed
ORFfinder Xf HIF IR BSAEREAT 734, dF— P idid
CDD H1 Pfam #EAT G5 803000 73 #r, MM BRI A 2%
PREF S UL R ELS M TH, &A&HFE 20 4
MADS-box #H, #4855 H 83 %5 /D BRI
R i AT 95 . 3 Al S 5 N NeMADSO1 ~
NcMADS20.
2.2 HH MADS-box EHFFIBWIER S

FIF Protparam fEZE T. H, XF 20 &K H
MADS-box £ [ /77347 BRAL 5 0 #r » 45 R B,
20 5% NcMADS & 7 HIHK FELE 90~365 aa, AHXY
3T UEAE 10 179.96~41 707.68. FIEZEH & (PD)
£ 4.87~10.43, H 9 MEASFHA<T BRI,
11 ANMEESEH S >T7 2. 20 > NeMADS & H
L, 3 MNEAFIRAREE<40, ARREEA,
17 MEAFIINARER T >40, NAREEA.
H¥A MADS-box & HIEINT REAE 73.12~108.44, H
A 2 NIRRT R BT 100. 20 4ANHAA MADS-box
E AR 5K $-0.84~-0.15, ¥IAffE, H
16 NINF-0.5, (HEE 80%, ATHEH KERHAL
MADS-box & H &K EAR, WEEANA 4
A, HH20% (R D).

#=1 H# MADS-box #FREAFREER

Table 1 Information of the MADS-box transcription factor family in V. jatamansi

M5 ZH ID IR K S /aa MK FHE P AREIRE EN RS PRI
NcMADSOI  TRINITY DNI1162 0 gl il 6 262.00 29910.02 620 5735 83.36 ~0.67
NcMADS02  TRINITY DN12589 ¢0 gl i4 6 93.00 10774.83 1043 50.41 103.76 ~0.41
NcMADS03  TRINITY DN12773 ¢0 gl il 8 360.00 41707.68 649  60.08 76.08 ~0.84
NcMADS04  TRINITY DN13263 c0 gl i2 4 211.00 24489.03 886 5629 86.45 ~0.74
NcMADS05  TRINITY DN18675 c0 gl i4 5 144.00 1671241 986 3773 90.07 -0.72
NcMADS06  TRINITY DN18884 c0 gl i3 2 90.00 10179.96 952  44.05 108.44 -0.15
NcMADS07 ~ TRINITY DN19268 c0 gl _i6 4 227.00 25795.03 534  59.43 85.51 ~0.74
NcMADS08  TRINITY DN19624 0 gl il 5 365.00 4164476 5.63 5479 76.96 ~0.68
NcMADS09  TRINITY DN20209 c0 gl il 4 244.00 28008.67  7.63  46.04 75.16 -0.78
NcMADSI0 TRINITY DN20649 c0 gl il 8 176.00 20392.56 921 4929 95.80 ~0.47
NcMADSI1  TRINITY DN21982 0 gl il 1 259.00 29405.05 487 53.64 78.73 ~0.63
NcMADSI2  TRINITY DN22730 0 gl i2 8 205.00 23549.80  9.02 4139 88.88 ~0.68
NcMADSI3  TRINITY DN22731 ¢0 gl i2 9 238.00 2665146 6.03  47.71 84.87 ~0.57
NcMADSI4  TRINITY DN23076 ¢0 gl i2 5 231.00 2676843  6.63 6954 83.16 ~0.79
NcMADSI5  TRINITY DN24808 c0 gl i3 5 92.00 10399.94 979  41.67 83.70 ~0.57
NcMADS16 TRINITY DN26219 ¢0 gl il3 9 92.00 1073239 948 3323 78.37 ~0.54
NcMADS17 TRINITY DN27867 ¢l g3 il 5 262.00 29687.69 667 6026 78.51 ~0.67
NcMADSI8 TRINITY DN32808 c0 gl il5 5 157.00 1875322 9.80  48.12 97.52 ~0.24
NcMADSI9  TRINITY DN3508 c0 gl il 8 204.00 2333850  5.08 3284 80.29 ~0.54
NcMADS20  TRINITY DN9885 c0 gl il 2 256.00 2933830 853 4938 73.12 ~0.74
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Table 2 Secondary structure of the MADS-box

transcription factor family in V. jatamansi

My a-BRE Y% B-F /% SEAREE/% TERNAS BH/%

NcMADSO1  50.38 11.83 1.91 35.88
NcMADSO02 40.86 22.58 9.68 26.88
NcMADSO03  34.72 12.78 4.72 47.78
NcMADS04  65.88 12.32 3.32 18.48
NcMADSO05  61.81 15.28 6.25 16.67
NcMADS06  43.33 21.11 6.67 28.89
NcMADS07 61.23 10.13 3.52 25.11
NcMADSO08  30.14 13.15 3.29 53.42
NcMADS09  52.05 7.79 4.51 35.66
NcMADS10 64.20 14.77 341 17.61
NcMADS11  51.35 13.90 1.16 33.59
NcMADS12  49.81 15.44 3.86 30.89
NcMADS13  54.62 13.03 4.20 28.15
NcMADS14 61.04 8.23 1.73 29.00
NcMADS15  50.00 22.83 6.52 20.65
NcMADS16  25.00 32.61 17.39 25.00
NcMADS17  47.71 14.12 3.82 34.35
NcMADS18  42.04 24.84 11.46 21.66
NcMADS19 43.14 15.69 6.37 34.80
NcMADS20 52.34 9.77 4.30 33.59

,‘?

p—

MADS04

MADS20

1 HH MADS-box ¥ R E FZ ik = 4 L5490
Fig.1 Tertiary structures prediction of MADS-box transcription factor family in V. jatamansi

2.4 HH MADS-box EHEF O

FIF MEME fE4 8 AE 5047 7 HAS MADS-box
FRE AR HET, 3% MADS-box &M 10
MESFER, #5444 motifl ~motif10, Kk 12~

50 aa.

Hrh motifl iy MADS 45815, motif2 Al motif5
A K-box 285 ¥4 il 1 43T A2 B, 20 A~ NeMADS-box
EAHFVIEAH 2~7 M3 (FH2).
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Fig.2 Motif analysis of the MADS-box transcription factor family in V. jatamansi

2.5 H# MADS-box & B I 4RAfIE i

FIA Cello v2.5 7E£ 4R FEXT 20 A H
MADS-box & AT AR E AL il 44, &5 R
HAA K7 MADS-box & 12 A AEAH A, TR AT
VBN S DR T R o RE RS T IS R ) R0, 2>
# MADS-box £ (ATEANMI « Zekifkrp b e hr,
o2 AN B, 2 AN AL B Rk .
NcMADS19 JE Az 24115, NeMADS16 J€ fi 1| 2k
Rifk; HARFESR 7 e A 29Iz N, SR
#5> MADS-box HEENERNT, AdTEAY
g, HEEEMMZ T RIERFREER (R3).
2.6 SRk, [ESBAANFERELE TN 4

SRR N T A BRI B 5NN [ 40 B s 1 — B
WAFFI0, S5 E SR —F, HATEAR
1N i, ARSI EEARIN RN EERIE
Mo SIAME S IKEE fE A R R EEAE
TR M FIEFE S K, R T#E— PR E Ay
REAIE Hi& 42 . FIH TargetP2.0 7041 22 ANHA
MADS-box & /& 7 B A 15 5 A F k25 SR R
20 > NcMADS HEHSASE SRR FIE, AES
W H . [FIEFH TM-HMM Server.2.0 1£ 2 5445
H P EEE AT 4, K3 20 4> NeMADS HHY)
To s FE S5 MRS AE » 31X 55 28 /KPR IR 43T 485 TR 2 — B0 o
A 22 B H#A 22 > MADS-box 25 A oIk 5 15 3E H
BCE RN R FiEd A fLIE T (R 4D,

2.7 HH MADS-box ik R ARG LR E
FIH MEGA6 #ff, XFimiEsREm 20 N H A
MADS-box 12 17511 TAIR i 12 2 if) 15 211
97 MUFEIF MADS-box % [ ¥ 51 H#EAT [ X L, R
¥, MR, fEilEid iTOL #H173E
fRAbFE . SERER (B 3), 20 MHA MADS & H
REA 73R 9 MR HH 4 4> Type 1 4 NcMADS
HARERHIFETT Type 1 B (Mo 5 M&) H Ma
% NcMADS19, M& H % NcMADSO02.
NcMADS03. NcMADSO08; FL4% 16 1~ NcMADS %
143 3 5 B 7+ MICK B2 (A AN A e .
AP3. STK/SHP. FUL. SOCI W&R&E 8 1 ki,
791N NeMADS04. NcMADS05. NcMADS14.
NcMADS16; SEP R & 2 N, 72
NcMADS09. NcMADS20; SVP Y% H 68 & 4 Mk
57, 5055 NeMADS06. NcMADS07. NcMADS13.
NcMADS18; &6 6 Ml bi)HJ& %] ANR1 W%, 55
A & NcMADSO01 . NcMADSI0. NcMADSII .
NcMADS12. NcMADS15 1 NeMADS17.

3 it
3.1 H# MADS-box RixEREFRES5ZIE

AN EERER T

MADS-box FEH R T2 5 iE MK K
BMA R BRI 2R A IR, JCHAETE
Fos AE REMAE KR E SR PR EZERLL, f
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# 3 H#R MADS-box ¥%3% EF ik I A E
Table 3 Subcellular location prediction of the MADS-box transcription factor family in V. jatamansi
- T2y
ARz AnMsT RRAL RIA AR mURIEME MR AR BGE PR SRR R
NcMADSO01  4.344*  0.302 0.134 0.088 0.037 0.029 0.019 0.014 0.011 0.011 0.007 0.005
NcMADS02 2.230°  0.350 0.131 1.530 0.037 0.018 0.589 0.013 0.009 0.063 0.023 0.006
NcMADS03  4.721"  0.096 0.049 0.048 0.040 0.003 0.007  0.006 0.008 0.009 0.008 0.006
NcMADS04 3.459"  0.665 0.094 0.373 0.212 0.073 0.076  0.007 0.005 0.014 0.018 0.003
NcMADS05 2.601°  0.300 0.068 1.737 0.035 0.008 0.194  0.008 0.007 0.012 0.026 0.004
NcMADS06 1.648" 1.047° 0.084 1.003" 0.021 0.035 0.896  0.039 0.014 0.152 0.052 0.009
NcMADS07 3.537°  1.123 0.067 0.062 0.080 0.016 0.051  0.009 0.009 0.029 0.011 0.006
NcMADS08  4.699*  0.094 0.041 0.023 0.022 0.053 0.010 0.010 0.024 0.010 0.005 0.009
NcMADS09 4277 0315 0.056 0.268 0.013 0.006 0.009  0.022 0.020 0.002 0.006 0.007
NcMADSI10 3.667° 0.440 0.022 0.641 0.035 0.019 0.136  0.003 0.004 0.023 0.007 0.003
NcMADSI1  4.353" 0.334 0.044 0.039 0.071 0.052 0.033  0.008 0.029 0.026 0.007 0.003
NcMADS12  4.346° 0.303 0.018 0.213 0.013 0.018 0.047 0.007 0.007 0.017 0.003 0.009
NcMADS13  4.281"  0.503 0.052 0.051 0.030 0.014 0.020  0.007 0.027 0.008 0.005 0.003
NcMADS14  3.412° 0.623 0.076 0.289 0.347 0.036 0.123  0.026 0.013 0.029 0.020 0.007
NcMADS15 2.268" 0.401 0.086 1.317 0.025 0.020 0.684 0.022 0.010 0.133 0.021 0.013
NcMADS16 1.278  0.688 0.403 2.046" 0.018 0.025 0.202  0.032 0.023 0.221 0.049 0.014
NcMADS17  4.087° 0.259 0.149 0310 0.047 0.029 0.071  0.009 0.011 0.013 0.011 0.004
NcMADS18 2.908* 0.351 0.172 0.751 0.028 0.018 0.165 0.013 0.012 0.520 0.053 0.009
NcMADS19  0.963  2.573" 0.035 0.321 0.022 0.092 0.554 0.206 0.063 0.039 0.121 0.011
NcMADS20 4.387°  0.331 0.059 0.121 0.013 0.007 0.019 0.008 0.016 0.005 0.026 0.008
RN R AL T2 A MR AR
*indicates that the protein is more likely to exist in the subcellular
4 HH MADS-box #3REF ST
Table 4 Leader peptide prediction of MADS-box transcription factors in N. jatamansi
e _ : _ ﬁi‘lﬂ!ﬂiﬁﬁj\ : _
fE5 Ak LR ARREIZ I 2R RS K R Ha Ik 75 JE S

NcMADSO01 0.000 1 0.000 0 0.000 0 0.000 0 X

NcMADS02 0.000 3 0.007 8 0.000 0 0.000 0 X

NcMADSO03 0.000 1 0.000 5 0.000 0 0.000 0 X

NcMADS04 0.000 0 0.000 2 0.000 0 0.000 0 ¥

NcMADSO05 0.000 2 0.000 5 0.000 0 0.000 0 ¥

NcMADS06 0.000 2 0.000 4 0.000 0 0.000 0 ¥

NcMADS07 0.000 0 0.000 5 0.000 0 0.000 0 ¥

NcMADSO08 0.000 1 0.000 5 0.000 0 0.000 0 X

NcMADS09 0.000 0 0.000 0 0.000 0 0.000 0 X

NcMADS10 0.000 2 0.001 2 0.000 0 0.000 0 ¥

NcMADSI11 0.000 1 0.000 0 0.000 0 0.000 0 X

NcMADS12 0.000 1 0.000 8 0.000 0 0.000 0 X

NcMADS13 0.000 0 0.000 0 0.000 0 0.000 0 ¥

NcMADS14 0.000 1 0.001 3 0.000 0 0.000 0 ¥

NcMADSI15 0.000 3 0.001 7 0.000 0 0.000 0 X

NcMADS16 0.001 7 0.002 9 0.000 0 0.000 0 X

NcMADS17 0.005 6 0.052'5 0.016 9 0.005 6 X

NcMADSI18 0.000 1 0.001 4 0.000 0 0.000 0 X

NcMADS19 0.000 0 0.000 0 0.000 0 0.000 0 X

NcMADS20 0.000 0 0.000 0 0.000 0 0.000 0 ¥
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K AR 45 MADS-box & A RIAEBI RIS, L OARH, ROAERETT

MADS-box proteins of different species were marked with different colors, red represents N. jatamansi, and black represents Arabidopsis thaliana

E 3 HWISHIETT MADS-box KikiEREF RS

Fig.3 Phylogenetic tree of MADS-box family transcription factors in V. jatamansi and Arabidopsis thaliana
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