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Water stress on glucosinolate contents in Arabidopsis rosette leaves
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Abstract: Glucosinolates are nitrogen- and sulfur-containing specialized metabolites found in the plant order Capparales,
which includes cruciferous plants. Glucosinolates and their degradation products play important roles in plant defense and in
interactions with the environment. Here we report the effect of soil water stress on glucosinolate content in rosette leaves of
Arabidopsis thaliana during the vegetative stage. The results showed that the water stress treatment caused a significant
reduction in glucosinolate levels in rosette leaves of A. thaliana compared to well-irrigated control samples after 3 days of
treatment. The differences between control and treatment became increasingly more significant over time, with both total and
aliphatic glucosinolate content affected. Indole glucosinolates did not exhibit significant response to water stress. The
content of 4-methylsulphinylbutyl glucosinolate (4MSOB) in rosette leaves was the highest among all the aliphatic
glucosinolates detected. The decrease in the contents of 4MSOB after water stress is a main factor that affected the overall

glucosinolate profile in the rosette leaves.
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B, IT Il S N IEIT T KR, 7 A B EUR TR (isothiocyanates ) (B &R ( thiocyanates ) FIfiE 2E ( nitriles )
A o XEOKIR YA VR ThRE, TN AR K I B A R S B R B, A SR B PR AR
FIS o IR T R K AR =t R R S B AR R SRR BB R R

VE AR AT W T T H 2+ AERHE Y ZE R I A 72 Fh X BRI AE B 71, E R BFR R
BRI R DCREIREER TR MIT THE RS kS REREYEFNEERER T, HE
A RIT I AR K o R R AR , R R EL D R HRGE T AR K A3 E e AR R
YIS ( Brassica napus) ZF T HH T T HE GBS T AT P OIT PRI B SRV T 458
FHE AR MEBZ KM F R Y E R PR T S R WA . AT TR+
B AT RA B A AR ST AT K 20 38, B0 25 0 A U R I S e R I S B S AR K e
Ay oy B o
1 &A%

1.1 YRS R Ab

55 BT F RS IT (Arabidopsis thaliana) 2848 H . BF 42 Y ( Columbia ecotype) , 71 H A E B 2 B AH ¥ BF
ST,

FFIHF LS, B 4CUKFE T 3 ~4 d STRRIR, 370 TA IR SEAREY (KR 4:1) MIERH,
FE B ehiEHRE PR R (AN TORR 15 L /9 D, RE FERHEES 150 pmol-m s ™' JREIRE 19 ~26C, 55K
FEXHREE 50% ~70% ) ,FEA KIS FE PRI FE K AMEERE o FRQH 18 ~20 R R (CRHNER) I PRk 3
—BURLE 7 AP, X FRALIE B K CRAIFRE ] IR S/K BRIHEE) AL B AE IE 3K, 83 dR
FE1R(4FEE, B 1K), FEBOR R B L8N E RS KEOK SR EEE 4, B THREE) ,JF
Wi sE BRI Jr AR i, dhdpsk 12 d,

1.2 FFFl 4R B i

FFFIFFARINS ] Petersen 2517 {95 5, FESRZY 100 mg LA+ 3K 28 (% 1 mL 70% FBE, 46,3
i) BT 80°CHIR/KYA 10 min JFHFBAIH, #EA 1.5 mL B, IILA 50 pL 5 mmol - L™" K F L3+ i 4
( benzylglucosinolate , Phytoplan 23 &) ) YE N AR, #£3% 1 min,80°C B R /K 10 min, $E¥% 5 min,4°C Z.0> 10 min
(4000 rpm) ,HX FiE M. M 70% REEERK+FHEEPRRRY 2 K, &I A LIEBRH DEAE
Sephadex A25( Amersham Biosciences 2\ &] ) Zii4k , il A 7 BR i B ( Sulfatase from Helix Pomati 100KU, Sigma /%
F])25°C [ 14 h,3 mL @27k R, 2% THJE LA 150 pL @Ak %% , 5.0 20 min (18000 g) , EHWA T
FFFMENE .

FI ] Waters 1= R0 €215 (1525 BEEEVEZE 717 B SRR 2996 AR MEF A I 4% ) 46 U R AR T
H, AT 229 nm B Fo) A X 0 T AR (55 465 78 ) B e TG AR5 AL B g T AR ) BUAED) THRE & RN IT I & &
Discovery C18 f&j%4% (250 mm x4.6 mm, 5 pm;Supelco AF]), FahAH A(HE4iK) Mz B(FEE, 4%
25 BB ¥ (02 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) , 7 1 mL-min ", B3 190 ~370 nm.

2 18 Peterson %1% 1 Chen 25" )75 ¥ , 3@ i HUXGH A B BRF 1] UV 38 R X e 7 B8 5 4% A T I
FIF Applied Biosystems 4000QTRAP ER X 5T i 3 5 0 PR R A b MBS 7 2R 91 (R A AR ] /2 162.2)
AR 2 1 AT B B TR R R T B S AR A P T Tl v e
2 ZR5H5m
2.1 HIRIITIEREE M IT - A

FERFERT AN (18 ~20 Jr3ERErt ) Kl s 9 FhIFF b, Horh JR I ST F I 5 F, 045 - 3-F B WA Ik
A EIT T 7 (3-methylsulphinylpropyl glucosinolate,3MSOP) 4-H &V g Bk T 25+ 1 Il (4-methylsulphinyl-
butyl glucosinolate ,4MSOB) 5-F B W A Bk 1 7T T 1M H (5-methylsulphinylpentyl glucosinolate ,5MSOP) 6-F 3t
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WA B & TT F Il (6-methylsulphinylhexyl glucosinolate , 6 MSOH ) A1 8-FF 2 W 7 fok 2F £ 5% 13 ( 8-methyl-
sulphinyloctyl glucosinolate ,8MSOO) ; F5|WEiR T TFIHE 4 FF, HE  4-5 50 05| Wk 35-3-F B 57 71l (4-hydroxyin-
dol-3-ylmethyl glucosinolate ,4OHI3M ) . 5|t %t-3-F B3+ F Il 3 ( Indol-3-ylmethyl glucosinolate , 13M ) 4-F & 15|
W3- F BT 7 (4-methoxyindol -3-ylmethyl glucosinolate ,4MTI3M ) Fi1 1-H 48 15| Wk 363 -F BL I+ T yhH (1-
methoxyindol-3-ylmethyl glucosinolate , 1 MTI3M) , A4 B35 F I+ F I .

Horr , 4MSOB SRR b & B M —FP T Il (A S BRI i BB W 72% ) , BIE & &
e o BM( 24 &5 IR ST FIm S B/ 70% ) , i SMSOP 6 MSOH (40HI3M Fl 1IMTI3M ()& B AN 34>,
HEFFHESEN 1% EHEZERE L,

0.40 |-

3

2 030 |-
" 4MSOB 6MSOH Benzyl 13M
# 2
1S 3MSOP
=2 020 SMSOP 8MSOO

5

& 40HI3M

4MTI3M
0.10 |-
0 _JL_I\A_J\./J\_/\_J
| | | | | | | |
0 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00

It i] Time (min)

1 Discovery C18 aiiAk /) B Ll HE T2 R M- JF F-I ) HPLC 13
Fig. 1 HPLC separation of glucosinolates in rosette leaves of Arabidopsis thaliana with Discovery C18 column
3MSOP :3- B 5 W i it PN 5+ F-1h # (3-methylsulphinylpropyl GS) ;4MSOB :4-H & W i fit T 5% F i1 (4-methylsulphinylbutyl GS) ;5MSOP;
5- FF B S Bl ok 1 B 9% F Il 3 (5-methyl-sulphinylpentyl GS) ;6 MSOH ;6- B & 37 i ik © 2 7+ F 1l ( 6-methylsulphinylhexyl GS) ;40HI3M ;4-¥2 4k
03|10 -3 - B LT - 4 (4-hydroxyindol-3-ylmethyl GS) ; Benzyl : % F 5 3% F i ( benzylglucosinolate ) 5 13M ; 15| JE-3- B B 5+ F3ih 4 ( Indol-3-
ylmethyl GS) ;8MSOO ;8- Ty it it 3 3 3+ F il H° ( 8-methylsulphinyloctyl GS) ;4MTI3M ; 4-Ff 48 W3] Wk 53 - B 3% F 3 (4-methoxyindol-3-
ylmethyl GS) ;1MTI3M ; 1-H 48W5| W53 - B 35+ F3il1 4 ( 1-methoxyindol -3 -ylmethyl GS)

2.2 HEAART R URIT R A Y B AT & R

IRk 12 d )5, B3R KRH 62. 1% KR 54.9% , ILit , IR IF A B A B R B E RS, EH K
A KR AR, 9 61% ~63% (K2) .

T AR T EX BRI AR LM T R EYRE RN, EIEFBOKENT , SRIT A& E=
TERE RN AE K EHZE MG E i &£l 0.654 g 38/ 0.759 g, A TEH 0.049 g
HZ 0.058 g, TRALHT WIMBI T4 H AR RGN , A8 2o il 5 JU 8 ik 1] (90388 o T2 T I, ey AR BRI A9
0.654 g [#220.367 g, M i TEAA K, IHALLT 0.050 g 724 (B 2) o XULH T 5MiE BB IT 4 H 4
KRG8, Rk or& B,

TRABE, WE T AFAEBERECT AR IR h 9 Bt b & B, JF B T X A5 T2
KL FRA PR IR IR AT T SRS . TR BRI PN, X B A A R I R B T T A R
W& & B AR B INES AT A B 9 RN B R . TRAMBITEEY PIFFHEEES
Xt BRA AR DL B A AL R A, SR TS A W BE /N T %o B2, AR BR3E 3 KA TF AR T % BB (X FR 48 T R4
1.4 4%), HEREE (p <0.05)  FEALHE 9 Kt 53¢ MR 8] 22 R K, Ui X B A M 7 /T 7 3ih 3 A
BHTRHAN L8 LA (ES),

RUTIGTT T BB 5T T B BRI —8 MBS 3 KB RIRT X IR, I MALHE 9 Kk 53 iR
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Fig. 2 Change of soil water content and leaf biomass of Arabidopsis thaliana during soil water stress

227X B B E K (p <0.05) o JRWTIR 5 FhITT-hH & B AR AR I A AR, Herp FERR B A BER
EL B9 3MSOP K 4MSOB 5 fig i i i B A AR 2 (L %, AR AE AL BEEE 3 KRR & B TX
H&, T SMSOP FI 6MSOH 7EALTE 3 d 16 d i TXI IR, ALFREE 9 KR AR ART X, 8MSO0 & B FfLE
KETHBRAZEEBR, 7EAH 6 d F1 12 d BHMETX R4, HER B (p <0.05) (& 3) .

W\ IR TT - A B AR UL S AR TR B [, He s B AR LB P 4% e RS 3 R T X iR EL
Z5R W& (p <0.05) (H/EHIHEIEX Ko 4 FISIRIRIT T H & B0 AMF. BM K&EETR
e 3 d i S5XRAZ R B3 (p <0.05) ,4MTI3M Hl IMTI3M 7 T2 18 12 d if 5XBAZERBE (p <
0.05) , =#EHENE RSN BHAERARE . T RHHEx 40HBM H&BEA BEZW(E 3),

WA EF, HRT R AR TR TR M AT -0 SRR AR TR T M, WSl
HXF LT R AU
2.3 HRARTEXEFITFME GIT T SR L p R R

A RIIF I SIS B LA BEE A A BT AR AL, T ELZ BK S B (B 4) o 78
X R R, ZERR I RS R A 23531 o5 7 B K EL A9 FY) 4MISOB A1 I3M. B AR K A i 22 1 F5e A W 8. . 4MSOB
ELBIZ W AN, AE 5 9 R IABIFHRE(58.96% ) ,1E 12 d BFFREA T (34.54% ) B4R T 0 d (27.20%) .
I3M 7£ 0 d B iy o FU B B K (43.23% ) ,9 d B LUk B e /IMEL(25. 53% ) , 76 12 d WP A T+ (34.37% ) .
3MSOP F1 4MTI3M Fy L3845 I3M AL, 7255 9 K HuBili K. 8MSOO 73 d 19 d i fir o LB #RAR D,
S35 0.41% F10.61% , T SMSOP 6MSOH 40HI3M #11 1IMTI3M 53+ F il S &1 L AITR /N, BAREATH
HLBIREE R AT RIE T 33, (HREAANE . KRB RAT , BF0IF 7 H BT & Lo f] 592 A1 o0
SXIRHA —ERZER (K 4) . AMSOB fLLEIZEO ~ 6 d AR (LEH S X IR , e 9 RS AHI
(28.17% ) , A& Jy bl T, 76 12 d Bk Bl HR/IMEL(24. 71% ) o[RS, I3M ) Hu Bl A28 4k, 76 9 d f i Tt
i, B EN AR (50.23% ) o 3MSOP Jif (5 Ll 53¢ FRAARML 72 9 d B EufilfR/l . 4MTI3M 5 I3M (922 AL 1% SLAH
[, 7E 9 d i LBl TRk Bl R fH
3 g

ISR EAUE WA YRR R AE K& F Y, TR mE e RS =S & . KLk,
AT K53 g e SR Y ATE S AR A B AR A R PR A 2R S S 15 T B T AR W 22 DL
AT T T Z MBS (BT Rl SHE YA R R MBI o IF Pl _ HFeRhEd
FEBUWAERBF=IZ — , BRI EZ B R , T E 250 — e KR AR . BAAL]
EAHT T IREE DER AR A Y R F AR B %54 Y R R R AT Tl & B e B K o
EXIEF IS R IRGER D o Jensen R L AR T RO T wSRAERK R (CEREK
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i 22 23
002F, 28 11 0.6 0.01 |- 13 12
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0 0 0

REFRFR L Days of treatment (d)

B3 ARTET IR I g Ak
Fig. 3 Changes of glucosinolates content in rosette leaves of Arabidopsis thaliana during soil water stress
P BRI T & AR OB (W BRAL/ T 5241) 5 Alphatic GS: JRITIIT I H 5 Indole GS: W3|WRHIF T ; Total GS: FF T H A
3MSOP,4MSOB,5MSOP,6MSOH,40HI3M, I3M, 8MSO0,4MTI3M, IMTI3M UL[& 1  Different numbers within the graph represent the ratio of
glucosinolates content ( CK/Drought) ; Alphatic GS: Alphatic glucosinolate; Indole GS: Indole glucosinolate; Total GS: Total glucosinolate; 3MSOP,
4MSOB, 5MSOP, 6MSOH, 40HI3M, I3M, 8MSOO, 4MTI3M, 1MTI3M See Fig. 1

BARTTIER) R (SR TEEI) XK I3 a8 i 7, 5 3R B LK o ol & P2 R WA A5 R 5T b
BEE EERREE (DT 6 d) HFARBIT T B S B, RABKEE K T2 (LK E TR
—1.4MPa LI'F, i XS & K B T 2 82% LA ) A EUGRF 1 FP ST I B S 2 BT, it fs
A o8 558 BE R R WA ST Tl H S R E T R RS R BUK B A 25 REIT F I S BT . 4
4 Stroeher %77 [y LI BE SR Aty HE— 2B HET , PEBERE K K00 TR, 2438 AR S K B2 TS 829% LU
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Fig. 4 The proportion of 9 species of glucosinolate in rosette leaves of Arabidopsis thaliana under soil water stress

R ERAERT Pl A e &, B — BB X WERRR T R F il 5 FlH RS R  The area of circle represents the

total content of glucosinolate, every area of sector represents the proportion of a single glucosinolate

T, btg-26 F PR B R B R IK AT GE R BOAZ B BRI IEY) BB, TS S A7 577 & R A
REIEEERT,

TR I RE Ak AR RO BB R E T, B A I A R AR A
THIFFMH SRR EZERR . @ B 7 A8 IR K B T 4 AT LR A R T 5
AEFR R0 00T T K S T8 JE AR ST EE T I S B AR . BORERM, IR AR TR T, B
TFHERE M FIT I SR NALEE 3 d AR TR, ELHEE Ab B R RO -5 3 R 20 A9 22 5 B Wi K, e AL 2
59 Ry S5Xf A A 2Rk, ARZSHRIT Tl S B2 ARAR R, BITHT i S 2
PR, 5T 1 B B AR B A — 2, TR T B AR, i, 2RART
BRFIEIT M SR, K-S0 IR LA TR (B 3) , X AT RETR T b ae 3 BB M R 51 2 Bl A
BLRGH . MO, GE5R SR T 7K 23 Fipa8 3of 3 JA 1 rp A [ A 25T 3 R IR A7 7E 22 577, 4MSOB .8 MS00 7l
6MSOH & BARL LB , X MIRABFTEI T Xt 5 ik g mi B4R B T3 o

LERERM T M FHSRA (BT FmE S’ ST FhHE SRR H6) 22K 0 hE M. 7E
IEW AR, MR EEN PP E AR EE AR E RS2 —E MR (B 4) , TTE
TRAEBE A T XA AR SZ B0 , 4 4MSOB \I3M H1 4AMTI3M Fir 5 ) LR & A4 T 284k, BA HUER
A AR AT LAGE A SR (R AT T (AL A REEOR B A B ™, BT B ST R U, SA R AT 4 32 B AL 5
NaCl Jf 44T, i spIF ol 41 A Bt sk A AR 1625 o SULRg i nd 3 fn it A+ 4OHI3M 4MSOB
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3MSOP 1 4MTI3M 4537 F-JH1HF Y Eo 3 BE 3 BLARAR A5 2 o NaCl il S0 T , $UBS I7 M H w9 4MSOB %557
FT R B R, IR L, R I A AR R E K A & TR T £
REME, T B IE R B RS A TR X,
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