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Abstract: Objective This study aimed to screen key enzyme genes associated with the biosynthesis of gastrodin and parishin E in
Gastrodia elata. Through comparative transcriptome sequencing following methyl jasmonate (MeJA) treatment. Methods Using both
the corm (MTE and the symbiotic tuber (IMTC) as experimental materials, different concentrations (100—500 umol/L) of MeJA were
sprayed for varying durations (0—72 h). The content changes of gastrodin and parishins E were determined by HPLC. Transcriptomic
and metabolomic analyses were performed on samples treated under the optimal MeJA conditions to mine key genes in the parishin E

biosynthetic pathway. Results After 48 h of treatment with 300 pmol/L MeJA, the contents of all six target compounds were
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significantly increased. Specifically, the content of parishin E increased from 0.21 mg/g to 0.61 mg/g, representing an approximately
2.90-fold enhancement. Transcriptome sequencing generated 432.79 Gb of Clean Data and identified 18 886 expressed genes, including
2 389 novel genes. Differential expression analysis revealed 5 704 differentially expressed genes, with 2 635 up-regulated and 3 069
down-regulated. KEGG enrichment analysis showed significant enrichment in phenylpropanoid biosynthesis, plant signal transduction,
and other secondary metabolism-related pathways. Through integrated analysis of expression patterns and compound accumulation
trends, along with homology comparison, we identified two glycosyltransferase genes GeUGT, two citrate-CoA synthetase genes
GeCCS, and two acyltransferase genes GeBAHD potentially involved in parishin E biosynthesis. Conclusion This study demonstrates
that MeJA effectively regulates secondary metabolism in G. elata and identifies candidate genes (GeUGTs, GeCCSs, GeBAHDs)

potentially associated with the biosynthesis of gastrodin and parishin E, providing a molecular foundation for elucidating the complete

biosynthetic pathways of these key active compounds.
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KK Gastrodia elata Bl. X 4 7587 € XL,
2%} (Orchidaceae) KIKIE Gastrodia L. F- A H
AWy, RBEEGKATTEM, A EXIEE.
SPAIFRE . RGBSR, IR TR 7 X
W3 TR E . SRRL R BARMORSEER-S, H T,
EMRIFRERZE 5 5E Y 200 Z2Fb2a i, A
FEZWE. AYRE. ZHEER AT HTREES, Hh R
R BRI E B Z T R R
AN R, HAEAN 4-52 H LR 5E-B-D-it
W I PEE (CisHisO7), AL EERIRS dh, 2 RIAK

B A PR R, RIRRER
e S NCo g 7 TR B 58 IV IS 1 . FRAIG
SMEBTT REERAEEAEH, x50 LZH B A
HLEA RGNS, AN B EE . R,
B MR T DIRE, AEIRIR BT TR L
i M908 S AR M RGUEERR, S RE=, HG
WA R NI, BRERE Ea’—RamE
I Z RS HATAEY), FH 1 FIrERS 149
TRMEIEHG TR PFREH, HAFZM
G YE, BARPUBRTE LY, RGP AR
TERB2A, ZHm CrrigmE s, Mmigsaehs
PRA A ST, i i 8 A8 B A DY, DL R e 1842
P DU S 2 M EE DS, H AT R
2 F BRI, (HIAED R H AL, X LLE
o i BB, ISR 7R ORI 2, 5 3 Bt 2 i)
R8T, iy B M) 2 s T e B Y B A 1 T R I
50, HEAMBEEE R, FallENRAZA YK
AL RIBRZRIT18, AT 53 L 245 3 e, A
KA F B[R] 0191,

bEE & AE R R, V2 25 AR IR AEAR
WY CLRE AL BOTIAE AT & e R A LR R
HRWEVAE R R EZ RSP, HAT,

RIKZ P AEYE BUS AR CECN AR, SRTTE R R 67
TTE BORMRR B AR R R AR e . S — T
[, ERIARE E RIS TR R 25
B2 MO, FREUTEEAR, HoTRefERE— € BN
A BRI, R ERIRRE E AN AEYE g2 R
AEES L (HEAT, ERERE E K& RERIA
T, AHICOBRBERE A M AR R I . FERBRR IIAE)
GRS, KREP IR HIR R 5 R E 1R
Hi%E Curidine diphosphate glucose, UDPG) 7E UGT
PEEFALBEE T R A BB S8 . IR E 2
H R R R S AT AEY) ST R RRAE IR I fUFR AL TE B
M2y, HATT H AT FEE P T aii ., 42
Bt g R e Ve B A T TR, A& b A7 3t
AL R ER SHTARTR  [BIRE ST R AT 2H 2 B0 R 7R
H E A% OB BRI O & I S A R I, HATE
MIRRE E WS B FATAAE DL R R e (D %
S AR, AL E R RIR R SAT IR
HIRERFRE E KB, (2) wEImmA,
MATZARY 21 22 Fh BRI FRE B R 78 B A5
PEAE RPN AR (3) & A 2 B Tk
9%, BERASEHRAR S T A A SRS AR AR )
FIEE R EFFRE E RER.

KA S (methyl jasmonate, MeJA) J& 1i$%
M RAEREB I SRE 5 0 T, RREEE ST
AR OIS BN R s R, T R A AR
FHRBEE R () RE g 1, Ry IR AR =)
A R, HETfE = BHEYHE T+, 8T MeJA [
W7t FEZE P AE AN IEEE AR M EY &
& AR, AR MeJA UL S e e EE
I 9T A 22 B A JE Bk e . ARk R A
Dendrobium officinale Kimura & Migo H', MelA i
FHER R SRS IER (DoLIS) HyFeiE, I
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(it T REEE A k24, 75 (1 X Bletilla striata Rehb. f.
B MeJA e 55 S IR R R & &, I
75 TR N Z R AR B R SR LR (1) 3R, AR B 2
T, KT HME MeJA AL KRB R AT
MR T RIS . AREREIREDL, MelA At
PR W2 R R R P R R 2 I L RIAR T E s IR
B, X B3R T RE L S S A A
BUEAE . NBAER R BOFZ I e i B, A
WFFEAERT MeJA 75 35 AT A B A B, i HY
300 pmol/L MeJA AbEHAN[R] i [8] £ R R R IEAT 5 5%
MWy, BT RFE I EFRIEER, #H MeJA
(RIS, TRk RS 5 R RS BRI
T E AEYE U SRR HE R, e B S b L
S Zibt et AR ER AR -
1 #R5ERF
1.1 #H

AT R SL AR 1 Sk R AR, 9 N AR ES 1)
YRS G, SREET B R B AT R S
REIRE, & ERER B I YT TR A
R H NRIR G. elata Bl..
1.2 A7

MelJA (HIt'5 39924-52-2, JREDH=95%)
H Sigma-Aldrich 2w R & KRR (5
2024DCI125, i $=98%) FEF|#&TFF E (ft5
2025DC122, Jii &5 50=98%) W4 H =’ i AW
RIEA IR A ik & (PrimeScript™ RT
reagent Kit with gDNA Eraser) WHEAY TR K
) HR AT RNA $2HUAA & (HiPure HP Plant
RNA Mini Kit) 8 H L HE AR TR A A ;
gPCR i /] & ( ChamQ™ Universal SYBR
QperMaster Mix) W H B 5% v MEREAE IR i B
BRAF]; HABRHT (el $B0F H 285 A & Al
st T
2 FHiE
2.1 MeJA iA&EH SHmE
2.1.1 MeJA VI AIECH] B MeJA JFW, BL 5% &
R AR ISR AT AR, 40 I C 1) Bk 52 100
200 300. 400 /% 500 pmol/L f] MeJA ¥, 4 C
RAEH
2.1.2 MeJA WFESFENCREE KB T775%T
HiHk 2 (mature epidermis, MTE) F3LA: (43 #k
1)) (immature cross-section, IMTC )47 4MNE MeJA
bR, SEIGWE B S MRERRE, JRELIERE 5%

LEKIEBAE NI (CK). TAFE 0. 12, 24,
48, 72h RAEEFEN, MEBMANEE T EH, AL
HHE 3 ANMEYEELR.

22 RKREMBEFIZHRE E NE

2.2.1 S HEEIEERIGHEE 2 AIFRE 2 mg RFRER
BRI E X S, BERRE, IMAKGHIEE
B FSONT RS, TRTIBUIC 1) i 5 T TR o o R R
43314 02004 0.190 mg/mL, BT 4 CUKFEIRA%
H

222 HEAMVERIOEI & BRI N TR BT
FREL 1 g BESL, BEEIIN 10 mL FHEE, B LG
A7 1h, 12000 r/min &0 15 min, HL G4 0.22
um JEAEE 5, B A 2 mL ARG R, ENE
P T

223 BiE&MH @i FEA InterSustain AQ-Cis
(250 mmX4.6 mm, 5pm), KR 30 C, AR
KN 220 nm, BN 0.01%FERIER (A) -4
E (B)o BREEVED: 0~8min, 99%~95%A; 8~
15min, 95%~90%A; 15~20min, 90%~80%A;
20~25 min, 80%~75%A; 25~30min, 75%~70%
A: 30~35min, 70%~55%A; 35~45min, 55%~
10%A; 45~45.01 min, 10%~99% A. KFE 0.6
mL/min. #FEE 10 uL.

224 MR P AIEUR KR A BRI E X
i KT VR A, 42 HE LU AR 6 I 1) 2 R PR 2
ERIFRH E B EIWRE 53 34 12.500.25.000. 50.000
100.000 200.000 pug/mL [FIX] B, 20 A1HL 10
wL AN [ B A P R 0] B VAT, e B it 2%
SE s DUFES RS BB AR (X0, RIS TH 7
NPARR (Y, LehilbrdE iz T2, RBIRIMKEM
PRt 2k 7R N Y=28 648 200 X— 19 248.9, £k
Y6 0.125~2.000 pg/mL, R21EA4 0.999, ELFIFREF
E BIbrtERh R 7R Y=23 154 900 X—2 256.90,
2R MEYE R 0.125~2.000 pg/mL, R*{E N 0.999.
225 R, RRetE. EEM. INEEESCRRIGR
HUMTELIMTC 2 {5 53 #EAT #0045 2 156 1 MTE
HRBRERAMEFRZE E ALK RSD 72 5H
1.040%- 1.050%, IMTC KM FIEF#RH E I
TAIAR ) RSD 20508 1.220%. 1.180%. a2 Mk
1, MTE HRBRER A ERIFRE E AR K RSD 77
AN 2.730%- 1.340%, IMTC HF K bR 2 A LR 2
E W& A RSD 20514 3.210% 2.070%. EEM
RIEF, MTE P RMKEMEFRHRE E FE L



PER 2026E3H B57% B 6 Chinese Traditional and Herbal Drugs 2026 March Vol. 57 No. 6

* 2305

RSD 7354 6.440%. 4.160%, IMTC KRR AIE
FIARTF E i 52 $0 RSD 43514 5.260%-3.580%
TEE ENSCRIRIE S, MTE A KR & AT R 2 E F
BIIRERICR 23508 106.840%- 99.620%, RSD 1H.
3N 6.130%. 4.850%, IMTC R R 2 A E R 7k
H E ~FEIIAEREIE 500 98.500%. 101.200%,
RSD {E 4358 4.210% 4.480%.
2.2.6 FEANE 30T 0~72 h K& MTE 5
IMTC Ffit, HUOFE el & TR R, B
#2£-80 CHAKIRIKMERAE, HTEE8UED T &
J& GRS I AT . ALBR AT FRE 5 SR H HPLC U
EHRMEMEFR KT EMESE.
2.3 RERERENFS S

HY 28 300 pmol/L MeJA IFRACEE (M AbEE) JH
5% L BEKIEHAE AR (CKD 4bHE 0. 6. 12, 24,
48. 72 h i) MTE F1 IMTC F£50F TS H A . B
R, RESARYE “AHRl-AbF-I a7 JU BT 4%, 51
i1 “IM-M-6 h” 8% MTE %4 MeJA 403 6 h JE IR
i, “IM-CK-6 h” {3 MTE &5 IRAEHE 6 h J5
(IFES, DARSEHE, FH T3 HF . {8 Trizol Kit
71 (E[E Promega A F]) $EHUFE AL RNA, 7l
MILA R sERebE, SRMAEHE, BICREER
ORI A PR 7 56 G S SCPER A . I B3
5981 i SkrTools (version 1.0) 5 =4
B R 46 %P8, @3 Trimmomatic ( v0.39)
RiboDetector (v0.2.4) i€ R IH 775 KRR IG5
P54 1 rRNA 751 f5126-271, 3715 5 FU &= 1Y clean reads;
BT R FER A 12w 7 51128, ] Salmon 3
THE R R IA TP {4 DIAMOND v2.1.9 ¥
21956 263K 574 Nr. KEGG. KOG TrEMBL Al
SwissProt ZEEdE FEHEAT EEXBY, {#FH Pfamscan v1.6
FEF (https:/github.com/aziele/ pfam_scan) ¥ ffi A 3
OB 2] Pfam %4 E  Chttp://fip.ebi.ac.uk/pub/
databases/ Pfam/) (E {H<<1X107%), /] DEseq2 it
1T EFRIENT, THiE logfold change|>1 Fl false
PAAE<0.5 MR R 2 R RIS A
24 RXME.BFHE EHEPEIEREEERE
HIFZHE

RNRGITFES S RMRRSERHRE B WEwE
Ve BRIGIE ISR, J AN [T 8] s R S 2H AR I
Ji& 1 =R FIA T B, T R EE A S AR
2H A F}41 (Kyoto encyclopedia of genes and genomes,
KEGG) WHSRAMATIIRERE, FRASREX RLIR

HEEAEL, BB A5G AN AN TR £ MeJA AbBR S
R EHE 5 RRRMERRE E WEYEEIIE
AL, R FRIERS B AR R AR S AR
BEEL . FHET CUHRTE P BH P25 R 5128 X 48 ) A
AR R, BN RERS AEAL SRR S S R
MR HF P, BHEA 5= K Rhodiola rosea L. "]
RrUGT3. ™ 7% Arabidopsis thaliana Heynh. H [1]
AtUGT~ YRR Rauvolfia serpentina Benth. ex Kurz
HIY) AsUGT LR TE Indigofera tinctoria L.H Y]
ItUGT2 5 VL K REW AR £ 15044 1 e 1 FH A 25 [
4, BLFEINRGTT Arabidopsis thaliana Heynh. "]
AtDCF. AtASFT Fl AtHHT #1t 16-5% 5645 R Al
BT ZRIE CoA A& b BRI i - M0 % 5E T AE & B 5K
B NEM R i HE R AR, {8 TBtools
B AF ) Text Block Extract T H % 4 B 42
B FPKM Kk, 2l isEAE. Frf ik
ik 126 25 R 430 0L S O € B PCR (QRT-PCR)
HATRIE I
2.5 RT-PCR &7

PL MTE. IMTC ] cDNA A gRT-PCR # i,
PL B-actin NN S KB, qRT-PCR {3 i fiz it 2 K]
Rkl (& D, RNAER: SYBR IEEY 10
ul, S#1% 0.4 L, cDNA R 1 uL (55
B2 20 £5), /0 ddHL0 #hEVER AR R 20 uLo =
R A: 95°C. I min FAME: 95°C. 10s A8k,
60 'C .30 Bk, 40 MEH; FEILREF R 1IN 95 °C
15s, 60 °C. Imin, 95°C. 15s KMNARFIFYRER
HAE TSP L, H 2722k AR R IR & .

K1 EREERELESS

Table 1 Primers for quantitative real-time PCR of
candidate genes

EIk/ER 55 (5-3°)
GeUGT2-F TCCCCCTTTCAGACATTCCC
GeUGT2-R GGAGGATTGGAGGGTGTGAA
GeUGT4-F AGAAGGCCAGAGAGCTTCAG
GeUGT4-R AGAGCCATCTACACACGCTT
GeCCS3-F GAAGGTGTTCCAGAGTCGGA
GeCCS3-R ACCAGCTTGAATCCCTCCAA
GeCCS4-F GGAGAATTGGATGACACGGC
GeCCS4-R ACTTAAGGGAGGCACTGGTC
GeBAHDI-F TCGAGATTCTCTCCGCCTTC
GeBAHDI-R GCACTGACGATGCAGATGAG
GeBAHDG6-F CCTTCCTTCCCTCACATCGA
GeBAHD6-R GTGCGGGTGATGGTGAAAAT
B-actin-F GGGGATGAAGCACAGTCCAA
B-actin-R GCCGTGGTTGTGAAGGAGTA
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3 #ER55H RRGFE MeJA X R BRAS [7] 2H 23 7k A AR 1

3.1 SNEMeJA SMETRKHREMEFIREE ST
NHE MeJA i S RIRIR AR & R B HE 4%
f, ARHEF T T A FEKRE MeJA (100 ~ 500
umol/L) AbHE N KRR EMEFIFRTF E & Esh S48
b (B 1) ZHREIR, 200~400 pmol/L MeJA #5A]
EFHFZEMEVIRER, H 300 pmol/L MeJA
TEALEE 72 h JEAMEAL S B s TR KT, 2RI
HRFSRIMRRE HI5 SN, R I A S5 it S 2
BLHIAF 76 ) e AR FBE o 43k P 42 51 %2 500 pmol/L I,
FraHE & a3 N, LUK EE o A AR
FEIIAR SR AR A E R, AT AR S Ak &
MelA 205 SR E LR
A 1.0
0.8

0.6

0.4+

KERE/(mg-g™h)

0.2

0 T I T T T
12 24 48
AE BRI [R]/h

&1

BRI E/(mgg ")

i EER, A8 7 300 pmol/L MeJA
AR MTE 1 IMTC " RRE AR E
W& B, S8R KRE, MeJA MiF SN A
HREHASFFRE (K 2). /£ MTE 1, K
FAERHE BE LAWY 2P 00E R B)
A, BHE—®EEEIIR [ (6 h f1 12 h) {7
EZ SR, M 2 AR R m gL T 48 ho
b2 F, £ IMTC ', KRR EF FHFH E 3
KB [R5 HLRIZ 0 s f B, 55 1 IRA
B2 WEM MG — HBAE 6h 1 48h. KA
M, 2 ANEALXT MeJA W R 58 B4 kA
IMTC>MTE.

100 pmol-L™!
0.5 200 pmol-L™!
300 pmol-L™!
0.47 400 pmol-L™!
500 pmol-L™!
0.3
0.2
0.17

24 48
KLFRES E]/h

0 | |
0 12

TEIKRE MeJA LIBERHE (A) MEBEFIHZEE®B) 2=

Fig. 1 Diagram of contents of gastrodin (A) and parishin E (B) after treatment with different concentrations of MeJA

A
| KRR
0.109 R B I
~ 0.08
50
on
§, 0.06
ﬁ
B
g 0.044
V‘{d
0.02
0 , ; T j ‘ ‘
P A 12 24 48 72

MeJA KPR ] /h

BB (mgg ™)

B
0167 e ne

J e R R B
0.12
0.08 /\
0.04 ﬂ\/

12 24 48 72
MeJA 4 FERS ]/

o 6

2 MTE (A) 1 IMTC (B) FRXHEMEFHRE E NS ELNLES
Fig.2 HPLC quantitative analysis and content change trends of gastrodin (A) and parishin E (B) in MTE and IMTC

300 umol/L MeJA #b¥E 48 h J5, RIKAS[FFAL
MFEM G S E RN R EZMN (B 3). £ MTE
t, ERFRE E FRBRR BRI, 23k 28]

G7KFH) 290, 2.70 fi5. 7E IMTC 1, *F MeJA
N CoAERZL, ERARE E AR EEANRE, A3
G7KF ) 3.89 1%,
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KERE/(mgg )

0.5 r\

0 6 12 24 48 72
AbFLE [R]/h

ns FRTLRFNER, "P<0.05

ns indicates no significant difference, "P < 0.05

EFIZREF E/(mgg ™)

* 2307 »
MTE
1.5 IMTC
ko
*
| Hkke
10 ns EX] F
ns F ’—‘
0.5 T
0

T T T T T I
0 6 12 24 48 72
AL HEIN []/h
“P<0.01 **P<0.001.
“P<0.01 "P<0.001.

3 300 pmol/L MeJA 4:FE T~ MTE 5 IMTC XK EMEFIZRE E SELLE N
Fig. 3 Comparative analysis of contents of gastrodin and parishin E in MTE and IMTC under 300 pmol/L. MeJA treatment

32 RMRERBANFSHEER

F Tllumina novaseq xplus “F&#1T MTE &5
IMTC ¥ mid &y, L3RS 432.79 Gb &
JiEHHE (clean data), BFEAKHEEL T 5.87
Gb, H. Qso Bl [ 7 LI T 96.13%, KI5
B, & TR (K 2). FBEURE SRS
FAEWYE B # > (China National Center For
Bionformation, NGDC), ¥3%t%5: PRICA053927.

x2 EEKES®SGIT
Table 2 Statistical distribution of gene lengths
Unigene & /bp i 07 B LB/ %
<200 252 1.15
200~500 3836 17.47
500~1 000 4227 19.25
1 000~2 000 5953 27.11
>2 000 7 638 35.02
ISES -« 21956 100.00
SR 421322
Nsot S 30586
Noo K J& 23292
PRI 1918

3.3 EFEIhEEER

BT ORI RBR AL AN P45 R, RS
f¥1 21956 253 K BEAT 1 DhRgHRE, ILIERES] 17428
IR, RN 79.39%. HUHERHEDR AR 4 H A
415 (Kyoto encyclopedia of genes and genomes,
KEGG). HAZAEMHE R FJEE A HHEE (clusters of
orthologous groups for eukaryotic complete genomes,
KOG). JETURE A Fi%#E % (non-redundant protein
database, Nr) & )51 J7° 51|84} &£ (Translated EMBL

nucleotide sequence data library, TrEMBL). & /i
755 dE E (UniProtKB/Swiss-Prot, SwissProt). &5
5 G5 AR g [ (protein families database,
Pfam). KEGG HR[FIF#EHEE (KEGG orthology,
KO) FIFEKIAAA (gene ontology, GO) 8 N 7>
BVERE]T 17191, 16061, 17388, 17367, 12614,
13 791, 6 949 Fl 11 947 43K, FERBHEHIHIA
98.64%-92.16%- 99.77%- 99.65%- 72.38%- 79.12%-
39.87%F11 68.55% (K 3).
R3 SABIBEMNERGER

Table 3 Annotation results of eight databases

TR e TR HREH 2 H /%
KEGG 17 191 98.64
KOG 16 061 92.16
Nr 17 388 99.77
TrEMBL 17 367 99.65
SwissProt 12614 72.38
Pfam 13791 79.12
KO 6 949 39.87
GO 11947 68.55
All 17 428 79.39
Bt 21956
3.4 GO NEEEESH

A 21 956 FEFPIERE GO 703K (A
4), Hr, FEARFEFREELE 1 000 %L, HIgE
TEAEYEERE (biological process, BP) 4p2RHh F %
RETHMMILFE C(cellular process, 4341 %5); 1E
M H 25> (cellular component, CC) H EEERLE
T fi# i 4544 (cellular anatomical structure, 1528
%); MATESr T IhAE (molecular function, MF) H
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FERETHR (binding, 4118 %) FIAELIE T
(catalytic activity, 3 098 %%).
3.5 KEGG REiBREEN

M LEXT, 7E KEGG Hif eIt 8 990 25K
REERE, WRE S FIdEk: 4iMdFE (cellular

| [t compone] [ Molceular Function ]

6 000

5000

L)

4000

<

% 3000
2000

1000

0

processes, C), M55 B4 (environmental information
processing, E), i#f%{5 S AbH (genetic information
processing, G), Ui (metabolism, M), HHLRA
(organismal systems, O); 25 2Tl 4. 45 H K07 (K
5), 2R 5BAREE (Global and overview maps) 1)

Biological Process

biological regulation

cellular process

developmental process

growth

homeostatic process

localization

multicellular organismal process

negative regulation of biological process
positive regulation of biological process
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Fig. 6 Venn diagram of differentially expressed genes
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BIF e E 4 B8 B 2 A 1 R BRAT MeJ A Wi 3 (1) 5%
SEAAFAE, ¥ & MTE B[] 3 510 3 2 K] CAD \ IMTC
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HWK, HEWERMESHTER, MTE 5 IMTC 454

x4 ERRBEESH
Table 4 Analysis of DEGs

Fesedl FIERIRIEH b 2 R R R AL MR ZE SRR R IR
JM-M 6 h vs IM-CK 6 h 3639 2 087 1552
IM-M 12 hvs IM-CK 12 h 2228 1 065 1163
JM-M 24 h vs IM-CK 24 h 3618 1749 1869
IM-M 48 h vs IM-CK 48 h 3245 1852 1393
IM-M 72 hvs IM-CK 72 h 2426 1376 1050
BM-M 6 h vs BM-CK 6 h 684 413 271
BM-M 12 hvs BM-CK 12 h 448 242 206
BM-M 24 h vs BM-CK 24 h 1055 540 515
BM-M 48 h vs BM-CK 48 h 1169 680 489
BM-M 72 h vs BM-CK 72 h 1259 587 672
JM-UT vs BM-UT 4 809 2 086 2723
JM-M 6 h vs BM-M 6 h 5129 2749 2380
IM-M 12hvs BM-M 12 h 5023 2403 2620
JM-M 24 h vs BM-M 24 h 3966 1853 2113
JM-M 48 h vs BM-M 48 h 3740 1870 1870
JM-M 72 hvs BM-M 72 h 3 864 1 907 1957

IM-FiRRE 2 BM-3EAE SR RRBE ) M-MeJA 4038 ; CK-XHALEE; UT-AAE (0h): K 10, 11 .
JM-cmature Epidermis; BM-immature Cross-section; M-methyl jasmonate (MeJA) treatment; CK-control treatment; UT-untreated (0 h); Same as Fig.10, 11.
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Fig. 9 Analysis of differential gene modules and gastrodin synthesis
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The figure shows the expression patterns of candidate genes (GeUGT2. GeUGT4. GeCCS3. GeCCS4. GeBAHDI. GeBAHDG)under MeJA treatment.
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