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TR O 12020 — i ke 1B SR R A A AR N 1 A
BAR T RRR | )5 285 i 48045 i (Lipoxygenase,
LOX) . N ¥ 8 1L ¥ & Bl (Allene oxide synthase,
AOS) . N % ALY LG (Allene oxide cy-
clase, AOC)HI 12—5 A8 %) —Hs 2 i JR B (12—oxo—
Phytodieenoic acid reductase, OPR) #EfLF1 3 4~
B-EAC R N P, A Yy il A2 2 o B A
HARN B FT IR ARG BT IR R IR 2 A
IR W (Jasmonate amino acid synthase, JAR)
BT 5 550 2R (e ) 25 45 A UK A R 141 M
B ——JA-lle 5, P 5EE R ANBUEEN 1
(Coronatine insensitive 1, COI1)COIl 454 ,iFS
JAZ (Jasmonate ZIM—domain, JAZ)ZE H BT 45
R SRR T MYC2, R 285 30 24 T R i 1o & PR
V4 IO 287224 SR, A 0 A IO % I R AR e B, LA
DA 4D 20 AR T I A 2 412 v 1 X9 D T 1) 12 3 S
BB, X 5 AR B ) A S5 T AR IR R )
FAOG o A SCHEHT A 98 B0l 1, DL Al 2R 58 5 R A%
A BEAE RIS R, W SOKF E i &R
X SR FT IR A WU AR A 5 BEAR IS, AT 5
T M 0 T A2 G B B AL R, A A R 1 R
A FH AR LB AR, O R 5 i 5 4 1 R g 32
BT 0 B

1 #Rt5FE
1.1 ##E5iEH

HEC A T4 7 il 2R 52 (Solanum lycoper-
sicum L. cv. Qianxi) R T 2L 24 B Bt , 356 B IC HL
B 0 K R AR G Y R S A T BEAR B
(CGMCC3.4578 ) M 7 H [l 35 3 Aol 2= 1) o1 b O
B,

L-B AR, RAR W, bl hn T AR AR
& 1 A R 2~ 7] ;RNAiso  Plus . PrimeScript RT
reagent Kit with gDNA Eraser SYBR Premix Ex
Taq™ 7] & , H 4% Takara Bio A H],
12 (F|/E5EE

NanoDrop 1000 # i & 73 J% 06 J¥ i1 (ABI
QuantStudio 6 Flex 7% 3¢ # PCR 1X, 3¢ [E Ther-
mo Fisher 24 F] ;Thermal Cycler PCR 1, 3£ &
Bio-Rad A 7],

1.3 FHi&

13,1 o o A6 A PR M A R AR FE TR D
# PDA Hige B 58T 25 CHEFRA 1598 7
d Jo& EBGE & 467 T Io ok, R iR o
VO ok 96 7 B iR B AR

1.32 RSCALE FACRSETE 0.1% I A MR
WAL P 2 min, AR MPE T 5% . 2% Yang
ZEPIFN Guo SEPIW J5 vk # R SEBENL A 2 4, )
SR T K O BEAL) A1 0.1 mg/mL 45 Z RV 10
min, BCHY BT S RERE R AR SO0 AN S
0 mmol/L. A1 0.1 mmol/L. MeJA (% M 75 25 i, &b
P 24 h J5 7E R SR8 7 B9 IF 8 RN B
G—m 0 (EA 3mm, %% 2 mm), BEETEEFR 10
Pl A% R A TORF IR (10° CFU/mL) o, KAk B 5E
S ) 7 8 e T IR AR R A PN (25 °C, AR B2 24
90%), EWWEILRRIH KR, AL 3
ANEE  BAEE 25 MHMAEE,

1.3.3 CRAMRPEASH I RILERIE %14
1.3.2 9 Frak ab B J7 25, RS2 28K (W BR2H ) =% 0.1
mg/mL BAMRERAL TS | B H e 5 1 1R 1
AT, AT 12,24 h A48 h FHF AR JI VI HCE
i RN, e A ST BV 22U v R Ak
B I HCE T80 CHAKR v AE T IR A7 2

2% Yang SV J7 v, R T S 2¢O E =
PCR Ty ¥ M 72 56 A1 1 fi% 44 A ¢ B I (SILOXT
SIA0S2 SIA0C1 .SICOI1 SIJAZ1 SIMY C2 SIPI-I-
DRYFRB &, FARIHALUL RNA By 46 H S 1
RNAiso Plus 17 & H AP BRUETHEAT , FF
R 23 6O BE T H A A A RNA A J5T 5 AR 32 T
J&i {5 B PrimeScript RT reagent Kit with gDNA
Eraser i ] & & i cDNA , PRAFFE-20 CUKFE &
H . #IH ABI QuantStudio 6 Flex %)% #& PCR
AT PCR B, He s v 45 7 2 & SYBR Premix
Ex Taq™ 50 & 247, IFMAEB Y95 CHUZE
305,95 CAME 5 s, SR 1E 60 CHM T EME 30 s,
TR I 42 U B M 219 2540 3 95 °C 15 5,60
°C 1 min,95 C 15 s,

Primer Premier 7.0 3k ff (PREMIER Biosoft
International ) H 31194 H K 519, 519 ¢
g 1 fro, LA SlActin NS HEN | FE K A
X R ik a A 2788 gy ikt e
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Table 1

Primer sequences of jasmonate pathway related genes in tomato fruits

AR (FF)

A AF(F5-37)

AR5 -37)

SlActin (AB199316)

TCGGAATGGGACAGAAGGATGCG

TGCCTCAGTCAGGAGAACAGGG

SILOX1(NM_001247927) AGACGAGCGTTTTGGTCACT CACCGTCTGTTCGAAGGAGT
SIAOS2(NM_001287778) GTCGGCGATGGAGAAAATGC GCTACCGGAGGATCAACTCG
SIAOCT (AF384374) GCACGAAGAAGAGAAGAAAGGAGAT CGGTGACGGCTAGGTAAGTTTC
SICOIT1(NM_001247535) TGCACTTCTTGACACAGCAGCCC AGTACTGGCCAAGCACTTCC
SIMYC2(NM_001324483) GCCACACTGGAGGCAAGATT TTGCATCCCATCCGATGAT
SIPI-T1(K03291) TGATGAACCCAAGGCAAATA ACACAACTTGATGCCCACAT
SIJAZ1(NM_001247954) CGTCCGTTGAAACAAATCCT GGGGTTCTGTTTGTTGGCTA
14 MBS 5 s K
AR T 2 Y R 2 L AR I

0, BRI A SPSS 19.0 #4117 Ducan’s £ } %

T2 547, P<0.05 Fom 2 52 5 8 £

2 HRENH =

2.1 SME MeJA 7078 & 1 5 7 5 50 2 B 4 0

=AU

) A A 30 108 2 Ak 2o i e Ry 1 X ] L3
X Hep= A i 48 B R T 2 A AR M B AL L 7E
R s T BN PSR, Sl
) A PN R VR T I B R R P ke ok, T i
JLARAT X A Py sl AR AR Py B BT SS, Oh T B
B E R PUE 5 R W 2R R I AR R DG R
FHANIE AT Z R AT MeJA Ab B 7% it SR 52 J5 2 it
HERS AU PUE R, I 1 S5 R BOR AR
SR A BRI 52 R R LT A IR, X ST
WIRF IR 85 R — 580, A2 A —Fh EAR 1 fh 2= 1
S DR AT A A5HRE v AR S BB Y PR
SRIM, SRS MeJA Kb FILF 5 465 BR 41 1) 2% 9% R G
BEER, AL E SRR — 2 IR
SRR AR, I SR R R A A SRR R 7 i X
& AR BTt T o] BE A R IR RAE
22 AEBMNBEMELXRFBRSHBEEZHZME

AP A P ) 2 T TR 2 Hh SRR R 28 LOX A0S,
AOC OPR % — R BN 3 A B—A A &
B, AT k2B o BT A R o T i R SR A IR [
B2 ] SE I 2O E 5 PCR A8 1 2K 41 iR
B B AR I G B S R 1) L R 4n SILOX 1 SIA OS2
I SIAOCT WAHXS Rk WKl 2a I, 248 2 TR

MeJA
UL
Treatment
TE AN TR 7 B 3R b B2 A] 25 57 25 (P < 0.05) ; T IR,
B1 BB MeJAXNBEMRILFENMN
Fig.1 Effects of glutamate and MeJA on disease

incidence of tomato fruit

IR SILOX T HePR 1y %% sk /K16 12 h #1 48 h
FART X BRAL, 4350 4 BB 0.66 15 H1 0.15 %
SIA0S2 7€ 24 h F11 48 h B4 4% & R 1o % T I =
5, JUHLAE 48 h I 35 PR AR G 2 3k i 2 o X HR A Y
0.61 7% (I 2b) ; % F SIAOCT , K 2¢ 455 7 Ho
SRKCPAEHEA A SR ) B A 28 R, DA b4
Tl WA 2 19 0 SR S B SRR IR 5 B AT B A — 2 Y 41D
HAEH]
23 AEBMNBEMREIXFKRESEENZMN
FERPIR N, KATRRVE ALY R (55 5
TR0 — R R AR T HAF SRR, K
i 2 P 3E o HOE M S JA-Tle 454 COTL 5 %
JAZ W& fit | 3 100 RS G S IR 7 MY C2, 15 5 R AT e
N FE DR ) F A2 K 3a s AE N K FTRR (S
B RGN D ICFEZ — 1 COLL, Hb Sk F AR
T 1) SR 35T IV R 2 R R Ak 7E 12 h B2
XTHRALH 0.34 %5, X TAE 5 RGN AU+
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Fig.2 Effect of glutamic on the expression of genes related to the jasmonate synthesis pathway in tomato fruits
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JAZ, %mi% JAZ TE A SIJA Z1 FE N 243 S ik Ab B
JE W B Rk [R5 sk R SIMY C2 14y 2R
A 24 h 22 DR 2R A e 2 A 43 S X
HEZH 19 0.47 7% (12 h) A1 0.65 15 (24 h) , A4k, 2%
IR 5 T 10 B B I R SIPI-1T 5 SIColl £ 4k
U — 30, H R DR R GA AT g 45 2 R PR T
TE 12 h 1 24 h B 43500 S8 X BRZH 4 0.34 4% F1 0.50
i o AR, A 2 R A B i R S IS T BB UGS SR
AT LA T R ARG T 55 A2

3 itig

TERAHDI RN ) —Fh A G R, AR
WNZ 5 Z M & H AR E B @R G (-2
FT IR . 2 IR RS 20 IR <5 5 DTl P AR DG i 4
Jit) , LA IR SO0 5 i 38 o 4 A AR A
Y2 BN SN PR W ae iy, A A ) 25 L A A O
] e A E AN SR AR S SR, T
988 X A% Ao 390 05 30 Y T LPERT AR AR A
PR B A3 2 R 7K Y 2 3 o A ot M 5 RS e 14 3
Ko A AEAC VAR SR F i ™, 5N, Ay
B B I EA R y-E 3 T IR A AR 2K
RIGSE, FEAG IS, A5 G LR A R 14 () Tt
WA T RIB LN SR A Z WM 095 i, RIS A
240 1 P Y G AR G Bl 0 4 SRR B U
IR A A —E R, AR, & T &R AE
R W) S SR AR e PP R RGE IR B D . A ST
BAT R R I AT LA D R R A — ol s 8 £ 3 1Y
Pid5 5031, Rl R 2% 00,22 4 fili D7 (i ] 2.
ISR R 25 0 AL B A — ol B AL A L 2 B P
ST A B 8GR KR SR, AT
A RAT B W 0 R AL A AR B
A R IR R A AR AT A T AP K
PR MUAVE 5 AR, HH D T B e P AL ) AT g
WO T K A R AR R AT ST LIRS, A
i R S 2 4 R T Ak BT A N ) K A R S IR
FEARANME 5 R AR AR OCHE ] 1 380, LA WP 5 fie
(2K SR 5T 73 S — Bl R DR AT R AE AT = TR %
SHUEALE AP

ABETE T, SR I AT 2 AT A R
A SR SR I AR T LT RS AL A BT A RE ), AL
T R AR T BERR SR HLAE S MeJA 4b

B0 B G AR TR S RGBT, 3K WS TR T e
FEA R R 15 B M ML R R R
F5L b, A WS N R R AR 38 Ao AR 3 O A
R PN BB 118 A A 4R v 1 X A 0 R 1R % 1 AR
Vi, HAR Y i R T JTAT 38171 A9 358 30 1R B A2
Egusa S5 AE T 4 % A B8 X 35 00 2 A1 R ke 2 7
ALK DEFI 5 ¥ AR B KRR A2 Y e S, KL
DEF1 %97 I B A s | A sgf 2 Ul 78 7 i 5 %
AR EAET, SRAR AR T RRIEHE T A B
WL R o R TR 25 B SR R R AE A SRR BT HIL
Hl PR, A SCRIFGE T 4 SR X 35 i 5 5 SR
PR B AR R 5 AR BB I, 5 3R R | SR AT R
G OB AR b g 5% OC BE g 1Y SILOXT ,SIA0S2 i
SIAOCT H: K 3K AR R2 B2 1 e 7 SR o okl 1)
B, 76 S TR A B2 B A 1S 0TV R R AR
I JA-Tle Z K1Y SICOIT L4 73 &R . 2%
TNUZRL, BT JAZ FEAE AR BT [ (SI-
JAZ1 LRZEER) MR, i T JAZ JG3 8% Bk A i
B S F MYC2, i1 MYC2 % 57K -t i
R AT L, 2 SR A Bt 41 ) T SR S P R AT R
BRGS0 KA B EY-E
it 4 45 500 SIPI=11 35 R /) R 8 3R 35 L i — 25 iE B
T AR X R AR AR I HIVE . X 5 Er A4S
AL, Jia SR Zhang S5  AF 53 & B0 7 i Al
R 1) 2R 1 TR AN SRR G A8 (R JA LT 6T % 4% 480 1T 19 Bt
PR 5 AT RE 5 AR B AR L AH DGR 40 LOXD |
AOS2 PI-II W33k 2 214 &, JLHE PI-I
SEAE AR JATT ThLF-To ik ik P B
K& A ™ A 5 R 5 ok it i BAE R R RS X
%, s T RAR A B EE S BREENSYS
AR T HERINA TN EE T, XA
T LABE T 20 i 5 20 200 35 3 ok 5 A i A A0 I T
WA Y 8L b, R 7E I X I B AR e I, 1 B
20 Ak T 36 PR I SR FE TR S 5 A R AR I G B
A YIA DG, A B 5 0 1 A 282 T LA AL
A AR AR I AR (A &R A il 7 R
G IRE A y- R I T W . —RMAIGI ) I
) S R RN S PR R 3k, TR ISE A T DA 4 o Bt A L il
R, e Ul &R nl el s Lk
BB AR A T 0 A R e AR R RN A S A AR TR A
TR I A= P D TR A L, 2 R AR R A
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JE BT A BT AL ) T RE 55 248 5 R S A T A G
AR, AT R B2 A E R AL PR A 7 iR
SEHAR N B R PR B AR BT, X SOk
I/ 2R AR AR - AR A A5 BT 19 22 T 58 il —
B ARYIIR N B2 SR 1R 5 AR I AR I AT AE
A BRI 28 SR BILA , K 2 156 R Y
B A 2R 48 o SRNT , AR SCARS 2R R AR i 1 ) 25 48
PF, 5 SEIE T XN R MR A5 5 AR 2 1] B4 HL
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il 7 SR R T B
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The Role of Jasmonate in L-Glutamate Induced Tomato Fruit Resistance

Yang Jiali'?, Han Xiao', Wang Tengfei', Di Jianbing"?, Liu Yaping'?, Wang Yu'?
(‘College of Food Science and Engineering, Shanxi Agricultural University, Jinzhong 030801, Shanxi
“Shanxi Provincial Technology Innovation Center for Fruit and Vegetable Storage, Preservation and Processing,
Jinzhong 030801, Shanxi)

Abstract To decipher the role of jasmonate in chemical elicitor L—glutamate induced resistance to pathogens, tomatoes
were treated with 0.1 mg/mL L-glutamate and/or 0.1 mmol/L. methyl jasmonate. After inoculating with Alternaria alternata
spore suspension, disease incidence of fruit was observed. The effect of L—glutamate on jasmonate biosynthesis and sig-
naling pathways were analyzed by reverse transcription quantitative real-time polymerase chain reaction at the transcrip-
tional level. The results showed that the disease incidence decreased by 35% in L-glutamate treatment compared with the
control, while there was no significant difference between L-glutamate and the control in methyl jasmonate group. Con-
currently, allene oxide synthase, allene oxide cyclase, coronatine insensitive 1, transcription factor MYC2 and protease
inhibitor PI-1I were down-regulated by L -glutamate, accompanied by higher expression level of the negative regulator
JAZ1. Collectively, the inhibition of JA pathway might be involved in L-glutamate induced resistance to Alternaria alter-
nata in tomato fruit. These findings provided a better understanding for L—glutamate mediated resistance, leading to more
sufficient theoretical basis for its commercial application.
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