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Abstract: The concentration and composition of plant secondary compounds are well known to confer plant resistance to
herbivores, pathogens and mechanical wounding. Glucosinolates ( GSs) are a major group of nitrogen- and sulfur-containing
secondary metabolites of Arabidopsis thaliana. The effect of mechanical wounding on GS profile in A. thaliana rosette leaves
was reported in this study. A. thaliana ecotype Columbia ( Col-0) was grown in a growth chamber. At the twenty-leaf
stage, the rosette leaves were wounded by cutting approximately 40% leaf area across the apical lamina with scissors. The
leaves were harvested at 0.25, 0.5, 1, 1.5, 3, 6, 9 and 24 h after the treatment. GSs were extracted from rosette leaves.
The dominant GSs were analyzed by HPLC. Wounding by scissors tend to increase GS contents. At 3, 6 and 9 h after
treatment, total GS content increased significantly. The contents of both aliphatic GSs and indole GSs were induced at 3h
after wounding, e. g. , the aliphatic GS levels were increased up to 3. 53 fold. The content of 4-methylsulphinylbutyl GS
(4MSOB) in rosettes was the highest among all the 12 GSs detected, accounting for 48.5% of total content of GSs. The
increase in the content of 4MSOB after wounding is probably the main factor affecting the GS profile in rosette leaves of A.
thaliana. Mechanical wounding also changed the proportion of GSs in rosette leaves. The proportion of aliphatic GSs was
significantly increased from ca. 66% to 71% —75% at 1, 3, 6, and 9 h after treatment. The proportions of 4MSOB and
other GSs displayed significant changes after wounding. Collectively, our results indicate that mechanical wounding

regulates glucosinolate profiles in A. thaliana leaves. Further studies of the molecular mechanisms underlying the regulation
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will lead to advanced understanding of plant defence and interaction with the environment.
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FrFIH (glucosinolate , GS) & F 3¢ H ( Capparales ) 54 H —28 & & B I W AE AR =9, B0 5540 i
B-D % B R AR R Ji5 2L A FoR VR TR BRI BEA K . ARIEMIEE R M EEBREAN, T FIME 4
R IR IS RS Wi 3 AR

BRI YT LLOE S AR N IT I 1 & & A4 A 155K (glucosinolate profile ) 3k [ X B B4
HENWIBALRFERNGE. —EHRHE T AT EAY SR REMHEAERSBETMESREME. H
TIF I FEAR S AT LAA A4S S50 R SRR ER (isothiocyanate, TTC) 55— 25t B A 2 HY) B, A T LA o
PR R T T AR A B R R R ERAKNGED . AN, I T R — R 5| B s SR A
EHEREY R EIRTIR, 8E RiA S R B IR . B R B XY B R e S B IS MU IR 5 A4
W, R AT AR S R AU A5 AR B B B X 5 1R S RF R RN F B BB &
WAEY T TSRS . W RBURJE M 3E ( Brassica napus) MR P IF IR AR B KB K
AR AR IT I S B0, T LS MR I T AR SRR B T T A A B3 i . % b (Raphanus
sativus) M} 7E Z BN A R R E MG EIF FIME S ER S . B F 5 8 Myzus persicae 1 Brevicoryne
brassicae , LA} & 1, Spodoptera exigua SR IUREITIGINT EM A NIT FlE & 228, W R 7 d i R
BT SR BEMT 16% ~18% ,EHWE 1 d FHH FHIrAlESEWEMT 2 45, 3F5%8
PER A BRI THESERWE NEES . A NIRE P EEMIT T S S 8 5I0E g
R - B AR AL AR I 5 HAEAE W B 8 Hh VR R, TR & RO I & B LR RS B
Ao ASCHESE T BRI ITEERE M Fr 2E 2 B BT R 40% - E AR PR 455 /5 24 h 4 8 NEFIRLA 12 FIF il
(8 FAE W IT F M A1 4 FRISIEIRIT 1) & B A GBI , IR A S T ) b 25 B R
AU 1 B AL SR 4t T AL PR RORL
1 ZBRHBEHE
1.1 YR

HIEE T (Arabidopsis thaliana , Columbia Col-0) FhFIHFEMYE)S , B 4°CUKFEF 3 ~4 d FTHEIRIR, 3% #0 T 5%
BAHESEARAY(EBSE 1) MR, ZEANTSEE (JEHE 150 wmol -m s~ ,8h/16h, JEF 19 ~
26°C 1B 50% ~70% ) 3357 .
1.2 SEWHE
1.2.1 EYRE PR b 3

BEHCAER 7 AR R ST i (ERE B ) , 2 R RRZE A AL 3EAH . A ¥ 2H PR BY J0 4 3 R i i R T BY
£40% (E 1) ,H M0 3 ANER, 4 5IEAHE)E 0.25.0.5.1.1.5.3.6.9 h 124 h B A HE %, -40C
(93 L
1.2.2 FAWmERRSEE

TFFHFF RS IR Petersen &% {77 k. BRI
TFEASHEF(NEE 1 ml 70% g, 3% 48) BT 80°CHIR
7K¥ 10 min JEHERAISE A 1.5 ml BLOE, A 50 pl 5
mmol + L' ) £ H 2 JF ¥ 1 3 ( benzylglucosinolate
Phytoplan /A7) ¥ AR, #z % 1 min,80°CEIRKA 10 B BUBRBUGRG (22) 5 () LA e
min, JZ7% 5 min,4°C B.0> 10 min (4000 r-min~') Bl =  Fig. 1 The rosette leaves of Arabidopsis thaliana before (left) and

W A 70% R BEE SLARIR TS0 B e i Aoy 2 <fer () mechanieal wounding
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WK, &AW DEAE Sephadex A25 ( Amersham Biosciences /23 &) ) Zlifk,, fill A i BR it B ( Sulfatase from
Helix Pomati 100KU,Sigma /A ] )25°C i 14 h,3 ml #AiK AR, ¥ T4 DL 150 pl M 4K s, 5.0 20
min (18000 g) , FIEWA TITFMHIE

FI ] Waters 5 2080 €35 (1525 BEEEVELEE 717 B ShbrEas 2996 R & FEF A T4% ) A it a5 5Tk
H, SIS 229 nm B AR X I AR & R IT M & & o Discovery C8 %4 (250 mm x4.6 mm, 5
pm;Supelco A F]) , FishAH ALK ) FFEshAH B (I EE, €4k ) 86 3% H (0—2 min,0% B;3 min—50 min,
0% B—60% B ;51 min—>53 min,60% B—100% B ;54 min—56 min,100% B ;57 min—60 min,100% B—0% B) , /i
1 ml min ™' PP K 190 ~370 nm,

2 I8 Peterson 251" 1 Chen 25" )75 4 , i@ aed HUXGH 7 B BF 1] UV 33 RIAH X e T B8 5 45 b T I
FIF Applied Biosystems 4000QTRAP B3Ik 5T 1% F 34 5 73 B A M B 7 2R 19 (B2 2R 1T m/z 162.2)
AR E A o A B B o B AR e BRI T 58 AL R T I R AR R
2 #ER5H5m
2.1 RIS R RS 2

IR IT IR (20 ~25 R FEPE I ) o A I 2] 12 Fhor b (B 2) 424G 8 FrARN eIT ¥l :3-H
L7 % Bk 79 2 9T 7 1 3 (3-methylsulphinylpropyl GS, 3MSOP) .\ 4-3 % T 3 3% 7 i # (4-hydroxybutyl GS,
40HB) 4-F R VHEEE T ZIT I E (4-methylsulphinylbutyl GS, 4MSOB) .5- B 2 W Atk ok 1% 7+ 7 F (5-methyl-
sulphinylpentyl GS, 5SMSOP) .6-F 3 gk © 3T+ T i H (6-methylsulphinylhexyl GS, 6 MSOH ) . 8-F 4t W fis Fik
ERIF 7 (8-methylsulphinyloctyl GS, 8MS0O0) ,7- 080 - 4MSOB
FA % B 22T+ -1 (7 -methylthioheptyl GS, 7MTH ) i 8- 0.70 -
LB 295 T M #F (8-methylthiooctyl GS, 8MTO) ;4 it o |
WSIRIR I F o+ 4-550 B 1| R L -3-F LT F Ol (4- 2 oo Benzyl
hydroxy-indol-3-ylmethyl GS, 40HI3M ) . I5| Wt - 3-FH At 030 = | 40HB

AU

BMgMTIZM
olo IMTI3M  "MTH

ST (Indol-3-ylmethyl 63, BM) 4-Fgumipat-3- o[ ™ o
B 71Tl 7 (4-methoxyindol-3-ylmethyl GS, 4MTI3M ) 0 U e
*ﬂ I-EFI ﬁ ﬂgl %%' 3'EF‘ %%% ‘?Hi ﬁ ( l—methoxyindol— 3. 0 5.00 10.00 15.0020.00 25.00 30.00 35.00 40.00 45.00 50.00

fi5f 18] Time (min)
ylmethyl GS, 1MTI3M)

GIRRY], IEW A RAIIRITE M P A FIT Tl B2 Discovery C8 @SN 85 My IF 218 1 o 35 7 3 19
HE BRI —, IR IF Tl LA 4MSOB & &y HPLC K
EE% ’ ﬁﬁ:jﬂ ( 1. 001 =0. 098) |.Lmo] ‘g -1 FW, ;E\: 7)/_( % Elg 2 I‘:‘;LC lChmmatngam of glucosinolates in rosette leaves with

iscovery C8 column
=R Y

3MSOP H1 8MSO0, % & 43 5 Jy (0. 150 £ 0. 039)  jycon i oy i e e 3 ethylsalphinglprops] GS) &
}.Lmo],.g_l FW %ﬂ (0- 127 + 0. 033) 'J,,mol . g_l FW, ﬁﬁ 40HB:4-%§T§%%%§(4'hyd1'OXybutyl GS) ;4MSOB:4.EF§
6MSOH . 40HB . 7MTH #1 8MTO F) & B AIXTHE /D, M5|HE  WHEET 337 F i # (4-methylsulphinylbutyl GS) ; SMSOP: 5-F 3k
ﬁ%ﬁ?“mﬂ:ﬁ:* ,I3M( (0 489 +0. 015) p,mol- g‘l FW) 5‘:1] W i Bk L% KL 97 F 1l (5-methyl-sulphinylpentyl GS) ;6MSOH ; 6-H

~ o FETV L 2597 i (6-methylsulphinylhexyl GS) ;40HI3M ;4-%3
AMTI3M( (0. 184 +0. l-g”' F BRE
3M((0.184 £0.053) pmol-g™" FW) B HH , 1M LW L3 -FF S35 T3 (4-hydroxyindol-3-ylmethyl GS) ; Benzyl:
1MTI3M F140HI3M & E#/D,

2K BRI F Il (benzylglucosinolate ) 5 I3M ; 15| B 3E-3-F B+ 1l
2.2 HUBRIRAGXS TR T Il R A B AR R # (Indol-3-ylmethyl GS) ;8MSOO ;8- 3£ T/ B ok 3 J 35 F Il ¥ (8-

SEREH I A A B EAN I S R [R] BT[] g methylsulphinyloctyl GS) ;4MTI3M :4-Ft 4 15| W3- 3 S 3% 7
ﬁﬁi’y\#’ﬂﬁo Eﬁl‘ﬁ)ﬁ 1.5 h Zﬁﬁﬁ%mﬁ:zg\ﬁ%&ﬁ:k (4-methoxyindol-3-ylmethyl GS) ;1MTI3M ; 1-H 45 1| W - 3-F L ¢
- e o, RN Fih# (1-methoxyindol-3-ylmethyl GS) ;7MTH . 7-H % B £ ¢ 71
$ s Ab 36h h i BEE! =
Z:E%’L}EE ﬂ:ﬂ ? ﬁ¥(ﬂ3:ﬁ: é é E‘E%I\E“:F H# (7-methylthioheptyl GS) ; 8MTO: 8-H i ¥ %k 7¢ F o 4 ( 8-
X (p <0.05) Jeb JA0R 3 b pF T ks e T
57 (6.484 pmol-g ™' FW) ,AbHEJ5 6 h JF F b A&
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BERAIH TR HERHAERT 1 h KIAT(p <0.05) 435 24 h 54HATZER AR (E3),
2.3 WU 50 3 AR MR T i & B RS

HUBRAR A5 X5 S JBE - rP IR T T 0 & A B . 8 Fb g I 1 Ih ) B & BAENL S Ui Ja
3.6.9 h B THMHT(p <0.05) ,4i45)5 3 h K& Bk, N HUIRTE 3. 528 £ ; M5 45/5 0.25 ~ 1 h ],
LAR ARG 24 h KBS BRGRTZRABE (B 3) .

M o W ST il -2 & Indole glucosinolate

HeWilEs -t Aliphatic glucosinolate
7 I
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Fig. 3 Glucosinolate contents in rosette leaves of Arabidopsis thaliana under mechanical wounding

P B ARSI R T F I o F I B R L, AR R R E R B 3 (p <0.05)  The numbers represent the percent of

aliphatic GS and indole GS in total GS content, different letters mean significant difference at 0. 05 level

Witi)e  BeWiik 8 AT T H & B AL LALEI AR . 4MSOB 3MSOP A1 8MSOO [y AZ L HAH B), 4P
ARG 3 h AR & B BT = ARG, 4MSOB 71 8MS00 K& BIEM )G 3 h 6 h FBE = T
WA, T SMSOP i) & & R7ER15)5 3h B3 & T4 AT (p <0.05) . 8MTO I SMSOP & &435I7E 1.5 h
A9 h BT, WAL EHE QSRR ZR A B . 5247 ,40HB Hl 6MSOH )& B7E4#i 1
JGBETR BT #4055 0.5 h #1124 h 40HB {y& &, IL4Hi)5 0.5 h 16 h 6MSOH #& & 5H 5T 22 57+
ABE S, HER R P K& BHR B E & THART (p <0.05) . 40HB A1 6MSOH B & & /0 | fE 48 15 J&i
3 hfl 24 h KBV, 7B BT ETEY 2. 844 f5 70 10. 422 {5, TMTH K5 BERGE SHRTER A BE
(E4),

2.4 HUBRIB X RS R T S B KR

5 8 FPAR NI T B S B2 B R RAR L 4 SRR T TR R 2 BIMUARAR A5 (Y 5 A X
No RAETEMAGE 3 h 4 FhGIGHRIT FMH 88 B4 B33 & THHET (p <0.05) , 7B H] R & &
FARE(E3) . 4 FmILRIT M & BB AHER. BM K&EESRYE 3 h SHM2E R B
(p<0.05) ,4MTI3M fE464%5)7 1.5 h 13 h S5#{GRTZ 7 B3 (p <0.05) , ETEH B[] s 5 WA 2 5745
AEE . IMTBM K& BRI )G 3.6.9 h #7124 h & BE B E = THOHT (p <0.05) , 205 &4t
RATAY 1.934.2.849 3. 038 15701 2. 731 ff . TMALARIRIXT 40HIBM (& B A BEZWH(E 4) .

2.5 MU O & AT G TR AR i R

H AU A X B0 TT T & B AR R I A — B, B e 05 BT B R O T R A A T AR

o WERIZERER RN TT T ARSI R I 1T o I S B0 BB & A2 Al HLBRAR 475 1.3 .6 hil
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Fig. 4 Contents of various glucosinolates in rosette leaves of Arabidopsis thaliana under mechanical wounding
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AFIT T G I SR AR B T R AR AR (B 5) o BT, 4MSOB (5 ) Hu s
579 (48.54% ), HYR 13M(23.47% ) ,3MSOP ,SMSOP \4MTI3M ,8MSOO Fl 7MTH Fif (5 ) ELBI7E 1% ~ 10%
Z [8], 7] 4OHB .8 MTO . IMTI3M 4OHI3M 71 6MSOH fff (& EbBIER/N T 1% o 455 )5 , &0 TT 510 B o B9 EL 1
FEA IR Pk [8] 5 4 A2 A8 A, L rp 5 RT3 F) LU 126 S [R] [ 5 177, 4MSOB ZE454%5)5 1 h 013 h LUJS
P 5 ) LU BB S 7R, e T 50% ;3MSOP BT o B LI 7E 451473/ 0.5 h Al 1.5 h B 8 7+ ,4OHI3M 7l 6MSOH
A ELBIE A% )5 0.25 ~1.5 h 124 h B R JH ,40HB KLU EIRHAE 0.25 ~ 1.5 h Fhim , (HR7E 24 h TR
6 AT T M LB B AR R I T sh , (HRAE SR 1A R AR U B L BT 452 5 T, 8MSOO Y B Bl 7453 £
J& 0.25.0.5 h A1 24 h BIBAK THAHT;8MTO K HLE BARTESAG)E 1.5 h & THAGAET, HEEM50.25 h
13 ~24 h FAK TR 55T ;7MTH SMSOP F1 4MTI3M ) Ll 73 BIEA i) 0.5 h 2 1.5 h & TR 5HT , 7R
i Ja 1h B3 ~ 24 h B Bl T 40 5 A I MTI3M K EL Bl 45 /5 0. 25 ~ 3h#BR T A, T 7E6 ~ 24h

2.84% 14.17%
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3h
10.26% — 594%  10.68% e — 3.32%
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11279

10.16% )
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BS BRI 55 S0P TR e P25 RT3 o BT Tl LA

Fig. 5 The proportion of various glucosinolates in rosette leaves of Arabidopsis thaliana under mechanical wounding

BB EAR R/ MURIT Al B &, S B K E AR S FIFF Ml 577 F Ml S M B The area of circle represents the total

content of glucosinolate, each area of sector represent the proportion of a single glucosinolate
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FHiGET. RA BM B BIESRGRTE B AR
3 it

T AT AR AR U AE AR T4 178 A0 OB AR 8 o 7 T 2 L+ I RHE Y 2 3 i — st
Y EE YA Y YIRS R E R B A EEERY . CABIREM, SR LR K
BREWPRAZMLEERD, E MY Z BB BB E R E R E SR8, ARG IT 38 (B. napus) F1 3
N(R. sativus) ZEHE4) 2038 3 VA5 1R A IF T & B BRSO BRSNS B Hodh R S dnfe A R I b
HREHAAERNER SR BT HEEIER, RN RERRE RS2~ B R BEaYn, ZERR
T ARG M RN, W TP KT - B PR RS, S80S AT TR = kS
SRt o 3R H A R A0SR R e R 3 MU A A3 B A R, BT AT & R R R
R R FIATUAR A (5 X6 A0 T i AR 405 5 EAT EL AR , Bl A AR IO A WLARAR 405 ) IR SR B A A i
o7 B s A g S

EAEMMREN, EZARREREVRBGE , EYH Py FlEm a2 S, b, m3g
(B. napus) PEEEA 7 d JFH HHEIF TS EIEMS ;2 M (R sativus) M F7EZ BN R BE 9 B S
BE 2 ~3 dIF PSRBT . R, A RPSIURE TS A 722 B4 24 h 537 FES
Bk, T = M Xt S0 A5 5 B S B PG o 388 5k BY BR 40U I 2 JRE I 40% I T ARG bR HEAT HLIRAR
Pib B8 , FRARKE B 5 AR R ) S5 07 I & B . S5 R EWIRIB I M Z AR E .1 h 3T T
HREBEAARIE 1 ~24 h FF Pl S i, 3783 ~9 h FFFltF Mg B2 S TG . EZ3HM
WE AR N I - BT TR R G SRS 3= K E RIT PR =R S 5 0, (B7EVLR
PG 24 h AFBAEMEZFTHT S EDE T, HIEU, YRS RIGET RS, 2R 3HIF T
H-BIF TR BRI, 2 ShIF T A 8, AR IEST T BB AE 0 ~3 h A& BEMBME; [N,
FFTF IR A B R T A B S ASEIR UG 3 ~24 h M H ISR T M B IR R B A I Tl
Wil T T M, TR B TRt . AT UL, 7632 BINUMAR G5 i, R45E i PR B I 7 B A SR AR 1k 1Y
fiti 55 R BB B

A RB I E I A ZEVURB AL 3G 4.24 h #0148 h BIBEHEIF P BM W& R E , eSS
(S. evigua) ,LAJWFHL B. Brassicae Fl M. persicae i) AR EIT FHFF S BB ATHES . BIMFBIK 8 Fh ik
IR F- ) R 4 RS T S B R BN ZER S 1 h JGIF IR TR, 3E BB I T b
BEEWHFE 3 h f16 h BEE THAAGET, BRI Fili B 2R 3 h LB E R THGRT. 7, e
MBI ORI (24 h ), A FEZREERIT P B2 BB LA, YR ] el K& & R EA]
FE ] ) R4 SR AR IE & B TG o

SERIR R Y AGE T AT I S R AL, T ELE A P IT T AR AR R B L
WA o 3X— AR BRAEAUARAR 155 7 TR B[] 25, S JRE I P9 A% T T B & BRI 5 07 I B R A EL s %
HARE (B 3,8 5) . 4MSOB Fl I3M 28I RISl 22 Al 2 J06 o R BT it ' o WU G Rl X B AT
FIE SRS B b B R 48.54% 1 23.47% s HIAB )G 1 h B & BIFHATHE .3 h IR F 5% (4-MSOB
BE R R 59.78% , X HRHGE 3 ~9 h JERIRIF TR & BRI LB B EBRE) . A HGE
FHYI R P450 i CYP83B1 7EfRRNIGIT FIME % L &5t & P EEAE A, I 5)5 0.5 h CYP83B1
F 2R 2 R 2 Tk BT LG in , LR /5)5 1 h CYP83BI Fikf ', I HLIF i & Bl CYPT9B2 HyKik
WZHBIRGE S o XL TS 107 FX R AT REIEE THR05)5 3 h BRI IRIF Tl & B e in, 1
A, B TMTH 8MTO FIR3|Wki% H AMTI3M & 8 F728 (L3 78 B, (B2 BT o B 51 A B8 PRI, Wk o
BM 7E8 455 3 h SR BETHE, HAT S LOIARAE T, IFE, 2HOF Tt & B ILGIRERY 3 h )5
KA BARAY, B R — S TR T 5 B B BI7E SR 455 0. 25 ~ 1.5 h 3] A Rl i i 1] A & 1 BT , A3
40HB(0.25 h) . 40HI3M(0.25 h) ,7MTH(0.5 h) 4MSOB(1 h) 3MSOP(1.5 h) f14MTI3M (1.5 h) ., X{F
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I 7~ & R AE AR A e PR S R AR A, T BB A I T S B AR B IT T A A S, T E
T A S AR BT E AU s R R . ANI7E iR B R 35 it AR (R 4
B o OB R I I R A AR R R o BRI RT RAAK , XA AR B , A LR ST
TR AR, T EL AR ARSI B i LB AR AL o X AR IT T A A R L SRR R R 1
AP AR 5 R B A B R SR R A EE R .
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