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TwJAZs BEPI A5 S M o3 A A 12 S Y i fk b, g i i) S SR = 9 122~ 5254, 3 F il 84 13.87~54.73 kDa, %%
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W R AR JAZ FKEE AR 95 S AR, [l — W55 S A B G AR Oy 527 o RIB B 4 R
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Genome-wide identification and functional analysis of the J4Z gene
family in Tripterygium wilfordii
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Abstract: JAZ proteins, as inhibitors in the jasmonic acid (JA) signaling pathway, play a crucial role in
regulating plant growth and development, as well as the biosynthesis of secondary metabolites in plants. To explore
the functions of the J4Z gene family in Tripterygium wilfordii, our study systematically identified the members of
the JAZ gene family in 7. wilfordii. We analyzed their physicochemical properties, chromosome localization,
phylogenetic tree, and protein conserved motifs. Additionally, we investigated the expression patterns of TwJA4AZs in
different tissues, constructed a gene regulatory network map, and ultimately cloned the full-length sequences of 18
JAZ genes. The results showed that the 18 TwJAZs were unevenly distributed across 12 chromosomes, encoding
amino acid numbers ranging from 122 to 525, with molecular weights of 13.87 to 54.73 kDa, and isoelectric points
ranging from 6.83 to 10.27. Subcellular localization prediction indicated that 13 TwJAZs were localized in the
nucleus, while 5 TwJAZs were located in the cytoplasm and chloroplasts. The phylogenetic tree analysis revealed
that the JAZ family proteins of 7. wilfordii could be divided into five subfamilies, with members of the same
subfamily sharing similar conserved motifs. Expression pattern analysis demonstrated that TwJAZs were
predominantly expressed in flowers, leaves, and peeled stems, with most TwJAZs showing the highest expression
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levels after 4 hours of methyl jasmonate (MeJA) induction. The transcription factor regulatory network shows that
TwJAZs are strongly correlated with transcription factor families such as AP2/ERF-ERF, NAC, and bHLH. This
study comprehensively identified all the J4Z gene family sequences in 7. wilfordii, initially clarifying the structural

and functional characteristics of the 7wJAZs, and laying an important foundation for further research on the

functions and regulatory mechanisms of TwJAZs.

Key words: Tripterygium wilfordii; JAZ; bioinformatics analysis; expression pattern; gene cloning
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23136204) [ BER L) (L5 4304391-02) 114 [ 36
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Trans2K® Plus DNA Marker (fit %5 : #Q20307). 6xDNA
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JAAARO000000000.1)", A< A 5t Fir {8 FH 1) 7 20 Tk 4 2k
K412 (7 51 R Y5 T NCBI s 2t T 2 AR S A
i ik R] 2H 20 2 4 0 A7 VE BE (1 i A (NCBI RefSeq
assembly: GCF_013401445.1). M Pfam ¥4 & (http://
pfam.xfam.org/) K15 JAZ Z % & [ OR 5F 45 14 38 TIFY
Al Jas ) B B JR A] 9% XA (ID: PF06200. PF09425)1™,
1 F TBtools"* ¥ Simple HMM Search . H % & 2\
B R 20 i A 8 AP B3R AT OR S B 0% 0 (E-value <
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PEPE R R A3 AN T JAZ E AT, 2 %5 5 5
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N TG TR B T 9 R VA D S A TR A T R B A
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Ji B K S MU RNA ) 5E % M AT &, JF F NanoDrop
One B! ¥ R & & (M & RNA WK ¥ . & J5 % 1)
SMART™ RACE ¢cDNA Amplification Kit i 7] %5 ) 1t
W] R AT S B 5% & B cDNA, f£ 77 F =20 °CUKF h %

Table 1 Primers for gene cloning

FH . i [ Primer Premier 5 84 % it 5 A ik TwJAZs 3
2K 5514, 5190 A E R AR PR A
A (BN & (). M 4K 5151 % F PCR
82, 5o R RAT TwJAZs e 4 K 741 PCR R B A &
25.0 uL [#] Phusion™ Plus PCR Master Mix 1E = 5] % %
2.5 uL+ 1.0 pL ¢cDNA #119.0 uL ddH,0. #| ] Bio-Rad
(1 T100™ PCR AT Y™ 4, S WA 7 J9: 98 CHIAE 1k
30 s; 98 °CAETE 10 5,55 °CIB K 20 §.72 °CHEfH 45 s T
359K 72 °CA LA 8 min, 4 °C {47 . PCR“Y%
1% B¢ Ji Wt J2 m iR U, 7 J TmT e B ) 2% s i o Tl i
F= W) H: B-zero B AL K 18 Trans-T1 &2 75
2 R I BE R PCR 7 348 Jim 328 W B e
ELBRIAZERENXMERS M FH ExPASy
(http://web.expasy.org/prot-param/) X} 7 2 B JAZ 5 Jixk
P 3 ) BRA P SR AT RO 5 A3, LR SRR A E 4
TR VEHAARERBEE R . ) WOLF PSORT
(https://wolfpsort.hge.jp/) Filill ¥ 2> ik JAZ & 1 (1) 7. 48
i e fr
BERBRJAZERNREEHEN FHELAMER
Y 7E B GFF U1 TBtools! i 1, Xt 8 2 ik JAZ K&
R 70 R G (AR 3 A R AT AT AR 23 BT
BRBRIAZRENRFGHAKIGE  FIH Mega
XA BT A B IAZ KRR G . R M7
N K ALAR % (maximum likelihood, ML), 5% H i) £
PEALHL A ITT+GHE model, %5 57 3% 17 A use all sites, &
182 % bootstrap method & HL 50077,
BERBRJAZERASEHMERTEF R @
S5 7R R 48 GSDS 7E 2K (http://gsds.gao-lab.org)
VT N TR JAZ 0 A I BE R 54 TR . I R TE

Gene name Forward primer (5'-3") Reverse primer (5’-3")
TwJAZI1 ATGGAGAGAGATTTTCTGGGACTGG CTAATGTGTAGCCGGAAGAGGATAGG
TwJAZ2 ATGTCGAATTTTGCTCAAACC TTAATTCATGGACTCTTGCTTTCTC
TwJAZ3 ATGGAGAGAGATTTTCTGGGACTGG TCAGCATTCCCGTTGATTGCTAATT
TwJAZ4 ATGTCGACCGCCACGGA TCACTGTGGTGATGGAACC
TwJAZS ATGGAGAGAGATTTCTTGGGTTTGA TCATGGATTCATGGCCAGCAGTTC
TwJAZ6 ATGTCGAGCTCGACGGAAAGGTC TCACTGTGGTGATGGAGCCATCAAG
TwJAZ7 ATGTCAAGAGCACCTGTGGAGCTCG TTAGGACTGGCAAGCAAACGGCG
TwJAZS ATGGCAGGACCTGAAGTGAAG TCAAGCAGCCTGAGGTTCATTAGA
TwJAZ9 ATGTCGACCGGGACGGAAAGG TCACTCCGGTGATAAGCCAAGCCA
TwJAZ10 ATGGATAGAGCACCAGTGGAGCTCG CTAGCAAGCAAAGGGCGACACAGAT
TwJAZ11 ATGGAGATAGATTTCTTGGGTT TCACGGATTCATGGCTAGC
TwJAZI12 ATGATGAGATCAAGGAAGTGC TTAATTAACAATGTATGGGGA
TwJAZ13 ATGAGAGCAATGAAGTGCAATCTTG TTAATTAACAGTGTATGGGGATTTT
TwJAZ14 ATGGACACTGGAGCCACGC TTATTCTCCAGCAGCAAATGAGCAG
TwJAZ1S ATGGACACCGAAGCCATGCCGT CTAAGGTAGATGGCCTTCCAGGCTT
TwJAZ16 ATGAAAAGGAATTGCAATCTTGAAC CTATTGATTGAAATGATGATAGGGG
TwJAZ17 ATGAAAAGGAATTGCAATCTTGAAC CTATTGACTCGGGCGATGATAGG

TwJAZ18 ATGAGTCCAAACTGCAATCTTG

CTAGTGATTAAAGGTATATGGAAAT




ERTHEAE: 25 FIAE Y A T JAZ 5E R 5 1K) A R DR 20 % 5 Je D oy i © 1159 -

2¢ 1. & MEME (http://meme. nbcr. net/meme/) Xt 18 /™
TwIAZs & E 7 513 AT R 57 227 0 i, e 243K 18 4>
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AT JAZ B R E R RIME, A Tt — B ik %= 7
FILI) TwIAZs FEIH

TwJAZs P 453 = B & #9327 /] MATLAB
R2019b FRAFHEAT 55 A R JAZ Fe 5 i 5 (R SR I R
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FERESH
1 BRBRIMZEARGERRNEESRE

NT PAFE N TwJAZs TR g ik G, A
FUH FH BLAST LUt 125 46 358 07 306 1) 07 925, A6 B 4 T ik
PRI 20 3t 25 58 315 18 4% TwJAZs Fe[H, 31 ¥t 18 %
SRR KT (E ). LR AT cDNAfE
NREAR, PCR Y1 3R 15 18 45 FE IR 4% 7, 80 /7 360 1IE 1
T, 84N TwJAZI ~TwJAZ18.
2 BLABRIAZEABAMES

ExPASy 73 #7145 R 7R (K 2), T AT JAZ K% %
REARMEERIE N 122~5254, 0 FREN
13.87~54.73 kDa, “F-3J 55 /K 1 #£-0.877~-0.183, 34
FRKMER A . KB JAZ B (IS W SAE 9 4, N
PRE H, 1 TwIAZ18 %5 55108 6.83, ARYEER 1, 45 2%
U E ABRIAZXER R K Z RMEER. 181
TwIAZs & A d, {VE TwIAZ11 AFa5E 5 [ (instability
index < 40). i#it WOLF PSORT * & A i JAZ K R &
1 AT 20 6 5 7 TN, 25 SRR IR 4 R 4y A U R
YN b (3R 2), TWIAZ2 . TwIAZS8 Fl TWIAZ9 & fif
FEM44K I, TwIAZS M TwIAZ 11 5E A7 48 40 i ot |
3 FRBRIAZEENRGEST

TETE ARRFERIA 23 K Ytk I, TwAZs B[R AUA
Y 5 b4y AT AE 12 5 G 4k b, 43 5l 24 Chrl .\ Chr3,
Chr4. Chr6. Chr9.Chrl10.Chrl13.Chrl4.Chrl6.Chrl7.

Table 2 Analysis of the physicochemical properties and subcellular localization of JAZ gene family in T. wilfordii

Gene . Subcellular Amino acids Molecular Instability Aliphatic
Gene accession number L. pl . GRAVY K

name localization length mass/Da index index
TwJAZ1 XM_038823720.1 Nucleus 475 50 000.36 9.48 59.00 -0.311 71.37
TwJAZ2 XM_038825238.1 Chloroplast 188 20 507.21 9.30 47.77 -0.570 61.81
TwJAZ3 XM_038832473.1 Nucleus 525 54 734.12 9.63 56.77 -0.340 72.76
TwJAZ4 XM_038839784.1 Nucleus 267 29 396.56 8.76 60.22 -0.415 70.56
TwJAZS XM _038841851.1 Cytoplasm 372 39398.01 9.52 46.19 -0.215 76.64
TwJAZ6 XM_038842845.1 Nucleus 243 26 511.32 8.92 60.64 -0.379 67.08
TwJAZ7 XM_038847386.1 Nucleus 199 21995.15 9.54 69.42 -0.524 72.96
TwJAZS XM_038855066.1 Chloroplast 210 22 33541 8.39 54.65 -0.421 73.90
TwJAZ9 XM_038856651.1 Chloroplast 259 28336.48 7.55 48.04 -0.479 71.20
TwJAZ10 XM_038856882.1 Nucleus 197 21779.84 9.52 55.87 -0.538 79.64
TwJAZ11 XM_038862888.1 Cytoplasm 309 32 640.27 7.87 39.04 -0.183 76.47
TwJAZ12 XM _038865522.1 Nucleus 130 15173.15 9.50 85.68 -0.877 64.46
TwJAZI3 XM_038866766.1 Nucleus 122 13 867.57 9.14 71.03 -0.772 71.89
TwJAZ14 XM_038863286.1 Nucleus 346 37 057.45 8.62 48.86 -0.566 66.24
TwJAZIS XM_038843897.1 Nucleus 301 32761.85 8.70 53.08 -0.644 64.78
TwJAZ16 XM_038864546.1 Nucleus 122 13 984.79 8.91 52.35 -0.765 79.02
TwJAZ17 XM_038868010.1 Nucleus 127 14 451.3 10.27 66.92 -0.746 82.13
TwJAZ18 XM 038864545.1 Nucleus 139 15 630.34 6.83 86.73 -0.783 55.40
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Figure 1 Chromosome localization of JAZ genes in T. wilfordii. Tw: T. wilfordii
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Figure 2 Phylogenetic tree of JAZ proteins in 7. wilfordii. At: Arabidopsis thaliana; Sm: Salvia miltiorrhiza; Vv: Vitis vinifera; Sl:

Solanum lycopersicum
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Figure 3 Gene structure of J4Z genes in T. wilfordii
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Figure 4 Conserved motifs of JAZ family members in 7. wilfordii
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Figure 5 Expression patterns of TwJAZs. A: Expression patterns of 7wJAZs induced by MeJA in suspension cells of 7. wilfordii. Tw_0 h
means that the suspension cells of 7. wilfordii were collected for 0 h without any treatment. CK-4 h, CK-12 h, CK-24 h, CK-48 h, CK-72 h,
CK-120 h, CK-240 h means that the 7. wilfordii suspension cells were collected after control treatment for 4, 12, 24, 48, 72, 120, 240 h. MJ-
4 h, MJ-12 h, MJ-24 h, MJ-48 h, MJ-72 h, MJ-120 h, MJ-240 h means that the 7. wilfordii suspension cells were collected after induction
treatment with MeJA for 4, 12, 24, 48, 72, 120 and 240 h, respectively. B: Expression patterns of TwJAZs in different tissues of 7. wilfordii.
Tw_F: Flower; Tw_L: Leaf; Tw_PS: Peeled stem; Tw_SB: Stem bark; Tw_RB: Root bark; Tw_RP: Root phloem; Tw_RX: Root xylem
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Figure 6 Regulatory network of JAZ and other transcription
factors family of 7. wilfordii. Orange lines represent » > 0.8, and
green lines represent r < —0.8. The darker the color, the stronger

the correlation
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