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Abstract: Objective To systematically identify MYC transcription factors (TFs) in Artemisia argyi genome (AarMYC) analyze the
evolutionary characteristics and expression patterns, and investigate their regulatory roles in plant development and secondary
metabolite biosynthesis under methyl jasmonate (MeJA) induction. Methods MYC TFs were identified via sequence alignment and
conserved domain analysis in the 4. argyi whole-genome data. Bioinformatics approaches were employed to determine their
chromosomal localization, domain composition, and evolutionary relationships. Tissue-specific transcriptome data were used to screen
differentially expressed genes, while MeJA treatment combined with qRT-PCR validated temporal expression patterns of key MYC
genes. Results A total of 24 MYC TFs were identified in the 4. argyi genome. Phylogenetic clustering analysis revealed the AarMYC
were clustered into four sub-family along with Arabidopsis thaliana MYC. The tissue-specific expression results indicated that
AarMYCs exhibit distinct expression patterns across different tissues; under MeJA induction, six transcription factor encoding genes
including AarMYC3, AarMYC4, and AarMYCS5 showed a transiently up-regulated then down-regulated trend, while AarMYC12
demonstrated sustained up-regulation. Conclusion This study provides the systematic identification of MYC TFs in A. argyi,

providing insights into the molecular mechanisms of AarMY C-mediated regulation of medicinal compound biosynthesis in 4. argyi.
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FARKEY), RIRE RS2 S R 2 R
Y, O ETHERINATE . Hge 5 ORI,
B CPEZL) 2025 FRRGRM . S BIRZ R,
BOE IR TR, Tz R TR . IR
I SR FENE S MAFRERVRTT « BRIGIRZIHAL, SXEN
SRITIERIZ AR, HIRGEr™ A RN, 545 R i
Sy AT R DIRE, RIS IERRBTIR ALY
(R P OR MR E R, hAh, SOREUICHE T
RNPURBET S DRI it SR IRBI AR, o
AL f R R B AL

AR F AR R, S E S HFE 1)
UEAHTF= 3 OIAEE, E EAFETE R CUTAiRg |
R o-MURARRD . SRS (s sk, M) &=
T (OISR R . BERR) SFIEPER . 1XLER
AR RS A Z MR E e, N, KRR
TR ER A A 20 G e e e A e B A L ) 2R
D e BN Pt Sy (AN C SRR S e R YA i
110 BEIAL AP RES B IR T B (nuclear
factor kappa-B, NF-xB) %5 J&AEE EEAHIE 2 F 1R
TR AR, S AR PRIZH I P e S 3 3 D R AL R
MR TCHENF B, BT % e S 5 R G
FIS<BEfES A (terpene synthase, TPS) JE[A91Z,
AT IX Be LR ) R B IR A A HRiE, JUH 2
MY C Fx R T RIER R G T AR WARIE .

5% [X ¥ (transcription factors, TFs) SRR\
YER ¥, a5 a8 X IR ot 4562
VT H R oK. — S e RF i@ va
A AR A2 O B B DR ) R 7K, gk T %2
ARG A B, MYC B FERN
bHLH JEHNFEEERA, EAEMAEKKE . RER
R B A e R R FE R R AR . — ek
Wi, MYC EHFAXS 705 i K NEH AL 47 730~
97390, ZH ST 4.53~9.05, WAHAEE K ZEYN
HAZ SRR RO A 02130, MY C 2 25 p A 57
bHLH %% 5% A 7 S5 R A (1) R ~F 18 E - BF - 138 g
(helix-loop-helix, HLH, PF00010) fI MYC Hi7![t]
PR5FE5ER) BHLH_MYC N (PF14215) 2 M543,
Jo F P R R AR A 455 DNA B3 1 [X E-
box (CANNTG) #1 G-box (5’-CACGTG-3’HI 5°-

CACATG-3") Juftf, HH G-box il it B ikm4h
S04, SEFER (jasmonic acid, JA) 15 5B
AT — bR T MYC A% CAER s IEEARE TR,
HPAEN & H /D& JA, Jasmonate ZIM-domain
(JAZ) EAFIEE S MYC g5 & il Ham 0,
H 24 1 4 18 & B a8 B AN U N 3R T R B
(methyl jasmonate, MeJA) B, ZKFIEL -7 7 & R
(jasmonic acid-isoleucine, JA-Ile) 7KFFF&1s],
fi¢ 3t JAZ 5 Coronatine insensitivel (COI1) 3244
AR Il Foz R AUREfE, BETRE MYC BL
TR I R 1617

MYC [T REAEREDIR A A 2 E 2
FEVE, JCHAEZG o6 b B B 2R /081,
P} 2 Salvia miltiorrhiza Bge. ' SmMYC2a Al
SmMYC2b [P35k PRI BR 25 2 2 1) P 2 i O 1R
PIFR RO 2535 Solanum Iycopersicum L4 SIMYC1
AMUREVIIREMKE , R BRI R EG1E
(TPS) [ FRIALY; A TT Arabidopsis thaliana L.
H AIMYC2 figl5 TPS21 Ml TPSI1I R 51 X &5
A WOEFERIL, NI RS i R 2y 1 B
AR Aquilaria sinensis (Lour.) Spreng. AsSMYC2 it
VAT TA W Sk S EEEE R ASST, SRS
ik AR A P X LR R B, MYC MU AR
B R AERE E i, e SR ERE
ST IS AR . Rk, 72 FHEY,
RAEHTE MYC GRS AR IR A AU 18 4% 9 4%
SARTHE M R P R A R .

AT KRR AHE, fRase
MYC (AarMYC) #esg [R5 Z I 5O p b, Gl 2
NG BETTES T H ARG KRR IRT A
RAFIETEE; A ARHL L AINE MeJA AEEE )
SHEAE, ENT AarMYC B 23 3R R AR 5K R FE xS
MeJA Hma SR . BHFER I 10 4> AarMYC %5%
K% MeJA BEHF, HENHT 525 R0
PE R A A R o 12 FONIRNRNT MYC
s PR 18 AR K R B AR A A A 1 4 T AL
FRALEIR KT .

1 MR5EE
1.1 %
TR LR B T b [ BE 2R B 24 A A i
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FoPr (LR RIRRZGHE T, i 2 UM AT 2 4 e 3
A. argyi Lévl. et Vant. JEIZ5HEDIE (64 40°
IRE116° ), DAL LR P A o 25 P 10
Jy 10107297 C B Jit /5 B ¥ W http/www.
cumplag.cn) . BUHTEE At & TR A 5 T
BRI, AR REA Y. cDNA AR AR
JF BB KR T AR e R I S R A 8
12 {428

RNAprep Pure £ ¥ 2 B3t 51 RNA $2 U
&I B AR R AR A R A ] PrimeScriptTM
RT reagent Kit with gDNA Eraser( Perfect Real Time )+
TB Green® Premix Ex Taq™ II (Tli RNaseH Plus)
T HFEHEADEAR dea) GRAR: MeJA 19
H 36 5 PO A% B B oy W) s A SEEG BT 51t
SR < MER AR VIR TR B &

2 Ak
2.1 AarMYC EREFELEEMELREBUMRM
A

] iTAK %:T PlantTFDB %48 )2 51 ik 7 4
BRI N 1 208, FFREBCHE 1y bHLH
FIEW K& AT 5. 7E Conserved Domain
Database ( https://www.ncbi.nlm.nih.gov/Structure/
cdd/cdd.shtml) ##s FEEAT Pfam 43R, JER4E5 I
AN FIERERNESHA 1 A bHLH
( Pfam00010 ) &% # &% A1 1 > bHLH-MYC-N
(Pfam14215) SHIRIIFH, BZA3E] 24 > MYC
B R TR R KRR, K im0y AarMYCl~
AarMYC24. ] ExPASy Wb/ 41 AartMYC
HEBEA LR, AR EREE . X 7T
IS R AR E R85 . AT WOLF PSORT
(https://wolfpsort.hgc.jp/) Tl AarMYC I IF.4H i &
37, FIF} SOPMA (https://npsa.lyon.inserm.ft/) 434t
EAS DB Y ey AR

2.2 AarMYC #%REFLREEKREM T

BT AR AR, SR TBtools #f4:
XF 24 A AarMYC BRI HEAT B kg 7 b Hoks
AR GHEAT T AAL o
23 AarMYC {RFEMIGRARTFEF 77

F A 7E 2 T A MEME ( http://meme-suite.
org/index.html) X} AarMYC £ [ Jii 1] fr 57 23 7
(Motif) FEATTIM, Motif &AL E L E N 10, H
fhZE3 R B NEIME . R SMART (http:/smart.
embl-heidelberg.de) 7M1 AdarMYC J: K R IR 5
SEREE, FEFIF TBtools % 45 AT AT AL «
2.4 AarMYC # Lt

f#1F MAFFT (v7.490) 4 24 %% AarMYC [
JRFFFI SR 13 & AMYC B BT AT
Z IS, LX) &5 5 R A Fasttree (v2.1.11) DAk
KABSRYZE: (maximum likelihood, ML) #) & E{b e,
SHIY B E NEIAME, JHE iTOL Chttps://itol.
embl.de/) HEAT3EAL.
2.5 AarMYC EREAERMATKIEE ST

PAREI 8 MAEERAL (M. 4h25. 25, 407,
#F.oghrty iy 18 AR ANF (RNA-Seq) #
P NFEA, FREL darMYC FERI KL, F]H TBtools
BAFLL FPKM {5 2 il 5 R 3R A S A8 HLAAVA .
2.6 MeJA QBEBEEERIEE S

NERFT MeTA SR AEAREIII RIS EH, ik
HUEHES 45 d BIJCHR ET 100 pmol/L MeJ A ¥5#5:
WEALEE, 01 F 0 GFFED. 20 12h BUFE, J8id RNA
FEHGAFI SRS RNA JEREEFA R cDNA, KH
CFX96 ¢t 7E & PCR 4% % TB Green 77 Gt AT SL
%6 E PCR (quantitative real-time PCR, qRT-PCR)
38T, LA actin NNZHER, (FH DNAMAN B4
S, FTHSIESINE 1. SRR E 3
WHEE, RMNAKZRN 12.5 pL 2 X TB Green Premis

%1 qRT-PCR 3|#5%)
Table 1 Primers sequences of qRT-PCR

HE R 4 R HWEEIY (5-3) THETIY (5-37)
AarMYC3 AACCAGCTAATGGGCGTGAA TAGTAACGCGCACGACAACT
AarMYC4 GGGGTCGAAAACCTGCAAAC TTGGGACCACTGCTCGTAAC
AarMYC5 GTTGCTCGCCCTTCAGTAGT CGAGGCCGCTTATCATCTGT
AarMYC14 GAGCCGTGGTCCCAAACATA TGGATGCTCATCTAACGGGC
AarMYCI5 GTCGAAGGTTTCGGACGAGT CTCTCGGCTTCGACGTGATT
AarMYCI6 TGATGGTGGGGTTGTTGAGG ACTGAGGCTGCCGTAAACTC

Actin GTCACACTGGTGTCATGGTTGGAAT

CGTGCTCAATCGGGTACTTCAAAGT
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Ex Taq. 1 pL B/ FUESI¥0. 2 pL BEHCHT 8.5 pL
ddH,O, FEF e N 95 CHIAEM: 305, 95 C. 55/60 C
30 s fEFA 40 IR, FIF 2780 SL SRR R AR X Rk
=, JEFIH GraphPad Prism 9.0 #E47 FRLIN 2K Ty Z 47
B, CAENT AarMYC BRI Z5RT MelA 755 (I 7
M) AR 2o
3 #R
3.1 AarMYC ®REFEEMERFREBU MRS
B RRAEE, @l FEET R K Pfam
SEIEERIN, AP ILEEE R 24 A MYC B, HE
7% BTE 4o o 4k b HE 21 10 /0 5 0T @ 2N
AarMYC1~AarMYC24 . FIF ExPASy W k73 3
AarMYC & F R EACPE R, 25 R 87K 24 /> AarMYC
BN RAFFRE RN 382 a2 (AartMYC19) ~660 aa

( AartMYCI11 ), FH X 4> F i & N 42 94852
(AarMYC19) ~75300.11 (AarMYC11), FRIg&EH
7£ 491 (AarMYC21) ~6.71 (AarMYC6). AN FasE
BT 40, TN AERE B A - T RELE 62.94
(AaMY(C23) ~101.44 (AaMYC19). EAF KT
3 K T8 B iE Bl —0.853 ( AaMYC1) ~ —0.211
(AaMYC19), ¥/hF 0, £ AarMYC EAFEA
Tk EEEAR AT AaMYC KR E
FIR K5I oS8 B-55 M. SEEERITCAN
MR, B UL o-S8 e FI oA o 32 B e,
KR HEY) MY C SR S8 R I — e S5 46 AH
Bl AR AL FRINEE R R KR4 AarMYC &
AL TR, T AarMYC7 Al AartMYC18 Fl & £z
TLRRIfR (R2).

*2 AarMYC EH IR RFUN 54
Table 2 Prediction analysis of physicochemical properties of AarMYC proteins

AR RREREE M TRE EIRSER AE R RN RS REUKYE  WARE

Z RGN %
-8 E B-55 A I A A

AarMYCl1 625 71279.08 5.07 45.59
AarMYC2 606 69 119.92 5.25 44.45
AarMYC3 500 56 206.47 6.27 46.91
AarMYC4 467 52 409.94 6.06 46.86
AarMYC5 592 65 681.89 6.56 40.91
AarMYC6 396 44 532.86 6.71 57.03
AarMYC7 418 46 994.73 6.28 56.55
AarMYC8 418 46 919.61 6.10 56.79
AarMYC9 382 42 764.21 5.42 4532
AarMYC10 407 45 869.13 5.52 51.88
AarMYC11 660 75300.11 533 43.61
AarMYC12 626 68 673.98 5.09 44.50
AarMYC13 496 55065.25 5.58 42.24
AarMYCl14 467 52442.15 6.31 4551
AarMYC15 503 56 417.75 6.27 47.24
AarMYC16 592 65 685.89 6.56 41.67
AarMYC17 418 46 867.48 6.04 51.97
AarMYC18 418 47 089.81 6.28 57.83
AarMYC19 382 42 948.52 5.51 45.02
AarMYC20 438 49 494.18 5.77 51.15
AarMYC21 608 67 828.61 491 52.11
AarMYC22 640 71 520.85 5.56 46.85
AarMYC23 625 71279.08 5.07 45.59
AarMYC24 382 42 948.52 5.51 45.02

6294 —0.853 40K 27.04 1.28 63.68 8.00
64.13  —0.794 4% 2426 099  67.99 6.77
76.78  —0.540 4% 36.60 2.00  51.80 9.60
7636 —0.554 4R 3790 257 5139 8.14
7936 —0.500 4HAu% 30.57 1.01 60.81 7.60
86.82  —0.346 4%, W&k 37.63 1.77 49.49 11.11
8830  —0.292 #hifk 3541 191 52.39 10.29
85.98 0312 4%, Lkitk 34.69 1.67 52.15 11.48
99.40 -0.214 Zft%. 4RI 3586 131 50.26 12.57
83.49  —0.500 4Afut% 3538 123 53.07 10.32
66.98 —0.773 4% 23.03 121 66.21 9.55
73.93  -0.515 4ifut% 2460 0.64 6741 7.35
79.58  —0.421 4ufut% 3044 141 57.66 10.48
7741 -0.529 4Afut% 3640 1.71 52.46 9.42
78.65  —0.507 4fu% 3221 139  57.06 9.34
7853 —0.508 ZHHII% 29.90 0.68 61.49 7.94
90.19  -0.322 Mapfk. 4iful% 3062 1.67 5550 12.20
86.67 —0.307 Zekifk 3254 215 53.83 11.48
101.44 0211 ZHfB. 4% 39.79 2.62 45.81 11.78
79.16  —0.519 4lfEk% 3425 1.60 54.11 10.05
88.80 —0.313 4fE% 2895 0.9 61.68 8.39
8237  —0.406 ZHit% 30.78 0.94 61.09 7.19
62.94 —0.853 ZHHIK% 27.04 128 63.68 8.00
10144 0211 ZHMsi. 40k 39.79 262 4581 11.78

3.2 AarMYC FBAEM KR TFLEE ST
PR e TR, 324 A AartMYC #4537
TH 20 MR AGT 9 ke tadhk B, 1 AarMYC21~
AarMYC24 5ENiT Contig J751 (K 1-A). #t—H4
MrisR, AartMYC1 #1 AarMYC2 (Chrl); AarMYC6.
AarMYC7 F1 AarMYC8 (Chr6) fEJeta ik FZ 25 HE71,

AR 2 PN 5 BRI 2 T R R 1R 7 51— B M 10k
90%LA -, FHAAREE AT REIRT- BRGS0 kA,
i SMART AT IR 5380 (B 1-B), 45
REREA AarMYC EEFIIEAE 1A bHLH 4514
WA A bHLH-MYC N Z50038, FF& MYC #5¢H
TR SR N S F IR AR o
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g 100 h
@ 1504
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250
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B
AarMYCl  — bHLH-MYC N
AarMYC2 - HLH
AarMYC3
AarMYC4 ——
AarMYC5
AarMYC6 ~
AarMYC7 —
AarMYC8 —
AarMYC9 —
AarMYC10 -
AarMYCll ——
AarMYCI12
AarMYC13 ——
AarMYCl4 ———
AarMYC15 ———
AarMYC16 ——
AarMYC17 —
AarMYC18 —
AarMYC19 —
AarMY C20 —
AarMYC2]
AarMYC22 —
AarMYC23 —
AarMY(C24 — 3
>0 100 200 300 500 600 700
K /bp

1 AarMYC #REFEREFKRRBEEM (A) REFRTEWIEIHT (B)

Fig.1 Chromosomal localization (A) and conserved domain analysis (B) of AarMYC transcription factors gene family

3.3 AarMYC RFEF S

iz MEME ZEZL M5 AartMYC KR EH
JRBEAT M, BE 10 MESFRFE, 45 RER,
Motifl. Motif2. Motif3. Motif5 FF1EAE T8 —
MNEAFT, Hrh, Motifl 1 Motif5 78 A
EAR I, @RS, 46 bHLH [ HLH
SEMPRASAE (B 2). Motifl 3 FE 6 & B Rk
B (NHZR H. FBER R MZR K, Reifr
SRR BRI R A 20 7 0 E-box (5°-CANNTG-
3*) B G-box (5’-CACGTG-3’#1 5’-CACATG-3")
I=AEHofE, BEH:2 5 DNA 454604; Motifs &
e &K AREE CGRER L. MR V. B
R M) MBS, B 2 A4 a-B2 e 8 FIAHE
TER A58 B i FRECR IR R, Motif4 2
FAE AarMYC4. AarMYCl14 #2%; Motif6 &5 78
AarMYC9. AarMYC10. AarMYC19. AarMYC20.
AarMYC24 Hik2s; Motifd 3EFE AarMYC6~
AarMYC8. AarMYC10. AarMYC13. AarMYC17.
AarMYCI18 FFE2k; Motif7 37 HE AarMYCl.
AarMYC2. AarMYC11.AarMYC23 HfZ1E ; Motif8
HFEHAE AarMYC3 ~AarMYC5. AarMYC12.
AarMYC14~AarMYC16 HA177E; Motifl10 %7 H
£ AarMYC1l. AarMYC2. AarMYC6~AarMYC8.

AarMYCI11. AarMYC17. AarMYCI18. AarMYC23
HAFTE . Motif 122 57 43 A i 7 55 DK AT BEA7-7E D) e
a4k BB O PT Rg I8 2 Ok BOIR AT o R R A
AN A )R -
3.4 AarMYC RZi#H L oth

ET RG M, 324 > AarMYC EH
iR 53 TF AMY C 25 15 SRR A 4 T 5K
3). B I EHELSE AarMYC6. AarMYC7 Al
AarMYCI12 % 7 > AarMYC B 5, S5HIE I MYC2
(AT1G32640). MYC3 (AT5G46760) K MYC4
(AT4G17880) TREGIL . WEAAEM, XEETT
MYC J 7 et 4% TA WRFER, 2 53R
993 B 1R 28 R0 R FRORE B AR B AR S R, HEI 2% T 5K e
HE IR AT B AE A 45 SR AR AR PR M B A R R FEAE
s e T EXREEEE AarMYC4. AarMYC14
26 MR, ST bHLH17 (AT2G46510).
bHLH13 (AT1G01260) 1 bHLH3 (AT4G16430) &
N3, A IR T R RE g AR TA WS
IEFROO, e 5% A A AT REEIE S BT JA (55
G2 i SR AR N S teak, 58
M WKEH AarMYC21 . AarMYC22 5 L5 I
AT4G09820 (transparent testa 8, TT8) 54k, TTS 1E
B IACH SRS R 7, @it 5 TT1. PAP1 K&
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Motif Locations
AarMYC1 _mm  Em . [ — I |
B N e
AarMYC2 || |}
AarMYC3 BN ] BN BN EEE——— BN
AarMYC4 B I
AarMYC5 | BN BN DEEEEEEEE—— BN .
AarMYC6 _ I e [ —
AarMYC7 . e | —
AarMYCS8 _ [ s . [ —
AarMYC9 (N .. I
AarMYC10 = . —
AarMYCl11 _ NN NN N N [T 2 W -
AarMYC12 2 s eEm W I |
AarMYC13 Il s I [
AarMYC14 B ] BN N EE—— e
AarMYC15 ] N BN oo EEE—— e -
AarMYC16 ] . B I
AarMYC17 [ s [ [ ——
AarMYC18 _ [ eam [ [T ——
AarMYC19 _ s e |
AarMYC20 _ D . | [
AarMYC21 L N | |
AarMY(C22 L . B I
AarMY(C23 _ s B W . | I
AarMY(C24 _ D . |
Motif Symbol ~ Motif Consensus

| p— NHVEAERQRREKLNQRFYALRSVVPNVSKMDKASJLGDAITYITELKSKV

2. IQTLVLIPTBNGVVELGSSKSIPZDQSLI

3. PESWDYAIFWQVSKD

4. FSFPNGHGLPGZCFGSNQPVW

5. L VKIDENEAMVRVQSPHKNHPFSRLMEALRELGLEVVNVSVT

6. LDEDNYAFGLDDVTDTEWFFLISMY

7. QENGHGMVDHHHAONQHHHNHSHHQNHNHNQQVAQNQPPKPQYNYNTIY

3 — DERESVSALEDEKKPRKRGRKPANGREEP

9. VLEWGDGCCSGSKEGEEFVIS

10,1 SSDSDPLEINSSSSVTTKNTCTMKRKGRRVKGNIAQPEVLA

2 AarMYC #RETFHRFEFSH

Fig.2 Conserved domin sequences analysis of AarMYC TFs

w1l sk B xR D KR IV

B3 AarMYC #REFRGEHMLKR
Fig.3 Phylogenetic relationship of AarMYC TFs



F8 B 20255128 $56% B238  Chinese Traditional and Herbal Drugs 2025 December Vol. 56 No. 23

TTG1 WhFEEAEE R G T R G, HHmERK
BRGSO, FIRZI G P RE T R SRIE R R
SRBAKBERKE. £ IV EXRESH LR (A
AarMYCl. AarMYC2. AartMYC9) & ELE, Tl
MIFE AT1G10610 5%, mRERFR &4y
AHIMYC UK. 25 FATA, AarMYC S FE KGR
REmRL S JA (5555, IR IS, WA
VSR AEAR L A B R S A BT R
3.5 AarMYC EFEFIEERX S

BTN A B A, 6 24 4 AarMYC
B SRR T R DR (R 2 2R S v R i =k AT A0 (H
4o HREIR, ARZEREIR, ZE, oF fEES
BRI ERERIE, 4arMYC6. AarMYCY .
AarMYC17. AarMYCI19. AarMYC24 {ERRH ik &
FEmTHAR R EZESAEET, 4arMYCS.
AarMYC7. AarMYCI15. AarMYC16. AarMYC18 3%
AR R, AR A AarMYC8. AarMYC14
RIEZhREER E; SIFSFRHER
AarMYCl. AarMYC2. AarMYCI1l. AarMYC23) 3
REAUT; A S5, AarMYCI2 Rk E
T AL RERRIB KRR, X AarMYC6 2B
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