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Abstract: Objective To systematically analyze the T/F'Y gene family members in Gastrodia elata f. glauca and explore their potential
molecular mechanisms in the interaction between G. elata. f. glauca and Armillaria gallica. Methods Based on the whole-genome
data of G. elata f. glauca, bioinformatics methods were used to analyze the system evolution, gene structures, and chromosome
distribution. The gene expression characteristicswere detected by qRT-PCR, and the jasmonic acid (JA) content was detected by mass
spectrometry. The correlation between gene expression and JA content was further analyzed. Results A total of 30 TIFY family
members were identified in G. elata f. glauca, belonging to four subfamilies: TIFY, JAZ, PPD, and ZML. They have highly conserved
protein motifs and similar exon/intron structures, and are unevenly distributed on seven chromosomes. The number of conserved
homologous genes in G. elata f. glauca is more than that in Arabidopsis thaliana, indicating a specific expansion of the TIFY family.
The cis-acting element analysis revealed that the promoter regions of the TIFY family members in G. elata f. glauca are enriched with

a large number of hormone response, stress response, and growth and development-related elements. Transcriptome analysis showed
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that 4. gallica infection induced differential expression of 19 TIFY family members in G. elata f. glauca. In the mother tubers, GeJAZ4-

3, GeJAZS, and GeJAZI-1 were significantly upregulated, and the expression levels of multiple members were significantly positively

correlated with JA content, especially the expression level of GeJ4Z4-3. Conclusion The T/FY gene family in G. elata f. glauca

shows specific expansion. GeJAZ4-3, as a key regulatory factor, mediates the JA signaling pathway to regulate the balance of the

interaction between G. elata f. glauca and A. gallica, laying an important foundation for the analysis of the symbiotic mechanism of

G. elata and facilitating disease-resistant breeding.
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Table 2 Analysis of physicochemical properties of members of TIFY family in G. elata f. glauca

E)

SRR TIFY SRR SR B 4T

LS = HAID WA K FEEREE X T Be % i AR e Rl R s e A I ME W40 E 1
GeJAZI-I ~ GWHPBDNU005772  JAZ 194 2128237 8.4 53.69 69.48 0382 M&HE
GeJAZI-2  GWHPBDNU032667 JAZ 199 21375.26 9.27 58.59 76.08 0271  #Hut%
GeJAZI-3 ~ GWHPBDNU032668  JAZ 192 20 642.58 9.94 58.03 78.39 -0.193 M4
GeJAZI-4 ~ GWHPBDNU032669 JAZ 178 19 120.77 9.46 64.44 79.61 -0.185
GeJAZI-5 ~ GWHPBDNU032670 JAZ 151 16 208.43 9.67 66.48 75.76 0255  M&HE
GeJAZ2-1 ~ GWHPBDNUO017662  JAZ 159 17 690.18 9.59 61.70 76.16 0447 4%
GeJA72-2  GWHPBDNUO017663  JAZ 143 16 032.34 9.51 65.38 76.43 0438 4%
GeJA72-3 ~ GWHPBDNU032640 JAZ 182 20 558.69 9.73 40.65 71.98 0577 %
GeJAZ3-1 ~ GWHPBDNU033168  JAZ 143 15 618.62 9.10 68.38 772 -0.406  4HfEI
GeJAZ3-2  GWHPBDNU033169  JAZ 142 15 494.53 9.91 66.16 70.28 0404  M4HE
GeJA7Z4-1 ~ GWHPBDNUO012148  JAZ 213 23735.09 9.80 35.39 60.05 -0.815 4%
GeJAZ4-2  GWHPBDNU012149  JAZ 168 18 663.36 9.84 38.75 56.96 -0.748 LRtk
GeJAZ4-3 ~ GWHPBDNUO0I12151  JAZ 156 17 305.91 9.85 34.95 65.13 0721  ZHifk
GeJAZ4-4 ~ GWHPBDNUO019546  JAZ 365 39277.07 8.70 48.29 69.53 -0.362 YA
GeJAZ4-5  GWHPBDNUO019547  JAZ 339 36 654.73 8.86 43.45 84.07 -0.062  HHAMER
GeJAZ4-6  GWHPBDNU019548  JAZ 339 36 654.73 8.86 4345 84.07 -0.062  HHAMER
GeJAZ4-7  GWHPBDNUO019549  JAZ 309 33316.53 9.38 44.13 73.30 -0.291  4fuf%
GeJAZ8 GWHPBDNU030043  JAZ 102 11 581.29 991 66.30 81.37 -0.645  4lHIf%
GePPD?2 GWHPBDNU019904  PPD 324 35383.80 7.60 68.89 71.70 -0.604 A%
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A-Phylogenetic relationship; B-Gene structure, the green rectangle represents the untranslated region (UTR), the yellow rectangle represents the extron

(CDS), the black line represents the introns; C-Conserved domains, a total of 4 different conserved domains are displayed; D-Conserved motif distribution;

E-Amino acid sequences of each motif shown in fig.D; The color coding for the 10 motifs are identical in fig. D and E.
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Fig. 1 Analysis of gene structure and conserved motifs of members of 7IFY gene family members of G. elata f. glauca

111

2 BRI TIFY EERERRRFEL BN
Fig.2 Phylogenetic tree of TIFY gene family members of
G. elata f. glauca

FWR ARSI 7 e tfk R A, P Chr09
S ERESR, N T A, At 233%; HixE
Chr03, & 6 4™, itk 20.0%; Chr02. Chrll 1 Chrl5
BoAi 4 A, (HE 13.3%. A, GeddZ4-3/2/1.

GeJAZ1-5/4/3/2 &R RIAFAE R B I BUR T AL A

KX LT RTEThRE PR E] . Rk % S b i 2
ALY R o B 3-B WFha L LG PE 7 #r 3, 6
B RIK GeTIFYs 3K 54U I+ AtTIFYs A7AEFL 261
KR, 104 GeTIFYs 2H 54 DnTIFYs 235
FILBMERR, YRS AMESEE LRI,

IEAL, 4 A TIFY S50 R S0 TT ATIFYs Al



PER 2026518 B57% B2 Chinese Traditional and Herbal Drugs 2026 January Vol. 57 No. 2

* 623 ¢

A 0 Mb Az =
- 20Mb canzars g : E
ColAZA 45 £ o
o Goraza SO o Gertrve Garazal [
40 Mb E = GaiAzan
. [} GETTFY 10¢
g Gaaia
60 Mbisl ©
— s0MbE. E.
— 100 Mb
120 Mb
B -
ﬂlﬁﬂ. A1 At At At ' At
\ 7
KPR autiJuE] [ son, ail Wl asty anil BIN o ors SN derirgo ool 5 Heid i 7ol
— — — - - - - { ‘?/\&_‘ —_------ e
= X ! - \:- s
il L ey ol & “”WWHAWNMWW‘,‘ S
1:GeJAZ2-1; 2:GeTIFY1A; 3:GeJAZ4-5, 4:GeJAZS; 5:GelJAZ2-5; 6:GeJAZ1-2;

7:GeJAZ3-1; 8:GeJAZI-1;

A-Ge AR E AL ;

9:GeTIFY5A-1; 10:GeJAZ4-1; 11:GeZML2-1

B-3LZ 74T

A-chromosome localization; B-collinearity analysis, linear analysis.

El3 SXi TIFY RIEMRABREEEMSIHEM T

Fig. 3 Chromosome localization and Co-linearity analysis of TIFY family members of G. elata {. glauca
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TIFY family members of G. elata {. glauca
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