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Supporting figures

Figure S1. Procedure for pretreatment of rice seedlings and isotope mass probe labeling.
MeOH, methanol; Et;0, ethyl ether; BPB, w-bromoacetonylpyridinium bromide; d>-BPB,
d’-o-bromoacetonylpyridinium bromide.
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Figure S2. Optimization of labeling procedures from standard solutions. (A) Optimization
of TEA concentration. The concentration of BPB was fixed at 3 nmol/mL (10 molar
excess). The molar ratio of TEA over total amount of LA (0.1 nmol/mL), OPDA (0.1
nmol/mL) and JA (0.1 nmol/mL) was varied from 2 to 15. Reactions were carried out at
room temperature for 2 hours. (B) Optimization of BPB molar ratios over a total amount
of LA (0.1 nmol/mL), OPDA (0.1 nmol/mL) and JA (0.1 nmol/mL) for labeling. BPB
was mixed with LA, OPDA and JA at molar ratios of 2 to 15 in the presence of TEA (10
molar excess) at room temperature for 2 hours. (C) Optimization of the reaction
temperature. The reactions were performed with BPB at a molar ratio of 10:1 in the
presence of TEA (10 molar excess) for 120 minutes. (D) Optimization of labeling time.
The time was varied from 10 to 120 minutes. BPB was mixed with LA, OPDA and JA at
a molar ratio of 10:1 in the presence of TEA (10 molar excess). The reactions were
performed at constant room temperature at time periods of 10 min, 20 min, 30 min, 60
min and 120 min.
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Figure S3. Examination of the stability of labeled derivatives. The change of the
derivatives' intensity in solution was monitored over a period of 24 hours.
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Figure S4. Optimization of labeling procedures of rice samples. (A) Optimization of TEA
concentration for rice samples. The concentrations of TEA was varied from 0.5-2.5
pmol/mL. The concentration of BPB was set at 2.0 umol/mL and the reactions were
carried out at room temperature for 2 hours. (B) Optimization of BPB concentration in
rice samples. The concentrations of BPB was varied from 0.25-2.0 pmol/mL. The
concentration of BPB was set at 1.5 umol/mL and performed at room temperature for 2
hours.
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Figure S5. Comparison of ion signals between unlabeled (A) and labeled (B) analytes.
The concentrations of LA, OPDA, OPC-8, OPC-6 and JA were set at 200 ng/mL each.
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Figure S6. Linear regression plots of BPB/d’-BPB labeled (A) LA, (B) OPDA, (C)
OPC-8, (D) OPC-6 and (E) JA. The d’-BPB labeled analytes were fixed at a
concentration of 50 ng/mL, and the concentrations of BPB labeled analytes were varied
from 5 ng/mL to 500 ng/mL. The relative standard deviation (RSD) of measured peak
area ratios varied from 1.7-7.7%. Calibration parameters for the results were based on
three replicate measurements.
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Figure S7. HPLC chromatograms of jasmonate biosynthetic pathway components from
normally growing rice seedlings and salt treated rice seedlings. Normal growing rice
seedlings were labeled with BPB (light) and salt treated rice seedlings were treated with
d>-BPB (heavy). Chromatographic conditions were: column, Shiseido RP/SCX (150%2.1
mm, 5 pm, Japan); sample injection volume, 10 pL; mobile phase, 80% and 20% aqueous
solution (containing 30 mmol/L ammonium acetate). LA, linolenic acid; HPOT,
(13S)-hydroperoxyoctadecatrienoic acid; OPDA, cis-(+)-12-oxophytodienoic acid;
OPC-8, 3-0x0-2-(2'-pentenyl)-cyclopentane-1-octanoic acid; OPC-6,
3-0x0-2(2’-pentenyl)-cyclopentane-1-hexanoic acid; JA, jasmonic acid; JA-Val, jasmonic

acid-valine conjugate.

LA-BPE
{1 HPOT-¢S.EFE

Lé-d%.BPE

] 5
CPDA-d“EFE —* OPC-8-d*-EFB

CPDA-BFB OPC-8-EPB
i N —— .

OPC.6-d%.EFE —M
-
OFC-6-EFE |
0] | 14-BFE
%JA-@-BFB
o]

A\ J'j\mx
P
T T I £ = ™

J4-Val ¢S BPB
J&-Val-EFB




Supplementary Material (ESI) for Analyst
This journal is (C) The Royal Society of Chemistry 2011

Figure S8. MS spectrums of peaks of the extracted traces and analytical results using
Generate Molecular Formula (GMF) software. The theoretical values for [LA-BPB]’,
[HPOT-BPB]’, [OPDA-BPB]’, [OPC-8-BPB]’, [OPC-6-BPB]", [JA-BPB]" and
[JA-Val-BPB]" ions are m/z 412.2846, 444.2744, 426.2638, 428.2795, 400.2482,
344.1856 and 443.2540, respectively. The correct formulas were selected from among the
many potential candidates using GMF and isotope abundance matching.

Intens. +MS, 5 .25 dmin #(313321)
Falisd

124

1ol LA-BPB
C26H38NOZ*

08
05
04 -

024

= 404 2385

b 405 2479

T 4082593
4092701
122853 +—
b= 4132851

b= 4143137

b 4173138
=— 4183160

?— 4192778

T 4222482

b= 427 2780
;‘F—— 430.2928
b 431 2984

on

= 4102750

T T T T T T T T T T T T T T i
415 420 425 430

405 ' ' H ' ' m.fZl
Generate Molecular Formula 21 x|
Min ’020 Generate |

Max ’ Save Hesults..

IC 20n Help I

Nate: for m < 2000 the elements C, H, N, and O are considered implicitly.

Measured m/z |412.2833 Tolerance |2 ImDa 'I Charge |1 3:

#]Mol.Fomua | ma‘zlert[mDa]llelrl[pnn]leﬂ[ppm]lmeanﬂr[ppm]l SigmalSigmaRanklrdJ[Nrdel e_l
1 C26H38N103 4122846 1.29 31 31 -0.9 0.0788 1 85 ok even
2 C24H3EN402 44122833 -0.05 0.1 0.1 4.0 00819 2 9.0 ok odd
3 C23H4008 4122819 1.39 34 3.4 99 00828 3 40 ok odd
4 C22H34NT701 4122819 -1.40 34 3.4 -10.4  0.0855 4 95 ok even

[ Automatically locate moncisotopic peak  Maximum number of formulas 200

I Check rings plus double bonds Minimurn ID I aximum ID

™ Apply nitrogen nile Electron configuration Iboth vl

[™ Filter H/C elemert ratio  Minimum H/C |m Maximum H/C |3

[V Estimate carbon number I Generate immediately

Save for Beporting ' Show Pattern |



Supplementary Material (ESI) for Analyst
This journal is (C) The Royal Society of Chemistry 2011

Intens.
®103

204

4493084

+MS, 3.9-4 Omin #(234-239)

& HPOT-BPE z
s
@ C26H38MO5* - =
10 H b o
] © o
% =+
@ Al s
o |9 g oE, 2% o @ 8
1% |z E dpdas o HEE2g 203 gE £
i s m ] = o IR =] o g e & E @
] i = 0T o LI BN T80 o5 =
i I et LIt N
£
pol k1 . . i _oilirEhads . R
435 440 445 450 455 460 465 470 475 430 miz
Generate Molecular Formula d |
Min |018 Generate |
Max I Saveﬁesuhs...l
[E18n _ Heb |

Mote: for m < 2000 the elements C. H. N, and 0 are considered implicitly.

Measured m/z |444.2746 Tolerance |2 I mDa 'I Charge 3
#IMoI.Fonnula m/z | e [mDa] m[m” [Hln”memqrm” Sigma | mﬂanld n:l:lNMe| e
C26H3BN105 4442744 0.18 6.8 04350 even
2 C2Z7TH34N501 4442758 115 26 2.5 -4.0 04962 2 135 ok even
3 C24H3IEN404 4442731 -1.53 34 3.4 <102 0.4979 3 30 ok odd
4 C2BH3INS 444.2744 0.19 0.4 04 7.5 04330 4 140 ok odd
[~ Automatically locate monoisotopic peak  Maximum number of formulas 200
[™ Check rings plus double bonds Minimum [0 Maximum ID
I~ Apply nitrogen rule Electron configuration both
[~ Filtet H/C element ratio  Minimum HAC IU [24 mum H/C I
E E stimate carbon number |: Generate immediately
Save for Reporting I Show Patterr I
s~

10



Supplementary Material (ESI) for Analyst
This journal is (C) The Royal Society of Chemistry 2011

Irtens.

+M3, 3.5-4.0min #(225-235)

21054 2
&
I
7
054
«
3
0.6 - o
QOFDA-BPE ]
C26H3ENO4"
0.4+ &
. ° = 5.
= g &
2 -
oo o @ K T oo oo I
g h £ 0 Lm E l g
T = T g9
ol i & ‘ Lo P U O | L . .
410 415 420 425 430 435 440 miz
enerate Molecular Formula _"JZ'
Min ICU Generate
Max I Saueﬂewlts,,l
Eon Hep |

Note: for m < 2000 the elements C, H, N, and O are considered implicitly.

Measured m/z |425.2528 Tolerance |2 ImDa 'I Charge I'i 3:

[~ Automatically locate monoisotopic peak

Masimum number of formulas ET

I Check rings plus double bonds

Miimum [0 Maxmum [0

™ Apply nitrogen rule
[ Filter H/C element ratio

Minimum H/C |g—

Electron configuration

Iboth 'I

Maximum H/C |3—

[V Estimate carbon number

Save for Beporting |

™ Generate immediately

Show Pattern I

uluol Formula | |err[n'Da]]ieuI[m]| [Em_n]lmemenmn Sigma | Sigma Rank | rcb|Nrule| e |

C26H3BN104 4262639 123 06123 1 ok even
2 C23H3307 426.2612 -1.sn 3.3 -3.3 188 06127 2 5.n ok odd
3 C24H3N403 42626258 027 06 06 60 06145 3100 ok odd
4 C2H?N702 4262612 161 328 38 198 08167 4 105 ok even
5 C11H42N2014 4262631 0.25 06 06 163 06180 5 80 ok odd
6 C12H3BNG010 4262644 1.59 37 3.7 136 06197 6 30 ok odd
7 CYH4ONSO013 4262617  -1.09 26 26 200 06203 7 75 ok even
8 CIOH3ENI09 4262631 0.24 06 06 7.4 06220 8 25 ok even
9 C11H32N1305 4262644 1.58 37 37 150 06237 9 25 ok even
10 COH34N1208 4262617 110 26 26 213 06242 10 20 ok odd
11 CYH30N1604 4262630 0.24 06 06 193 06259 11 30 ok odd
12 C10H26M 20 426.2644 157 37 37 180 06277 12 80 ok odd
13 C7H28N190 3 426.2617 1.1 26 26 -23.8 0B282 13 35 ok even

11



Supplementary Material (ESI) for Analyst
This journal is (C) The Royal Society of Chemistry 2011

Irtens. | +MS, 394 1min #233-244)
%109 -
1.0+ §
027 OPC-3-BPB
1 C26H38N04*

0.6

0.4 4

r"j=.—— 431 2943

[=——— 4282782 4——

]
S
P 3
- s s o & v 8
i) & w H «
021 & 305 58 g 8
g B g g .fL
g g
0oLy . . & . [ LA A .‘h‘ A .
415 420 425 430 435 440 miz
Generate Molecular Formula ?I Xl
Min |021 | Generate I

Max I Save Fesults... I
]C 21-n Help I

Note: for m < 2000 the elements C, H, N, and O are considered implicitly.

Measured m/z |428.2782 Tolerance ]2 IrnDa vl Chaige 1 -

# | Mol Formula | m/z | er [mDa] | lenl [ppm] | er [ppm] | mean en [ppm] | Sigma | Sigma Rank | rdb | Nrie| e |
1 C26H38N104 4282795 1.33 3 31 33 01342 1 85 ok even
2 C24H3EN403 4282732 002 0.0 00 01 01377 2 90 ok odd
3 C23H4007 4282789 135 32 32 30 01388 3 40 ok odd
4 C22H34N702 4282788  -1.36 32 3.2 35 01415 4 95 ok even

™ Automatically locate monoisotopic peak  Maximum number of formulas |20|J

[~ Check rings plus double bonds Minimum ]0 M aximum In

™ Apply nitrogen rule Electron configuration Iboth vI
I~ Filter H/C element ratio  Minimum H/C l'c 22 imum H/C |3
[V Estimate carbon number I Generate immediately

Save for Heporting | Show Pattern |

12



Supplementary Material (ESI) for Analyst
This journal is (C) The Royal Society of Chemistry 2011

Intens. |

z OPC-6-BFB

4000 C24H34N04*

4142619

3000+

2000

1000 4

3975 4000 402.5 405.0 407 5 410.0 4125 4150

+MS 414 2min #(245251)

415 m
2
Min Iczu Generate
Max I Save Hesults,.. |
[c2om _ Heb |
Note: for m < 2000 the elements C, H, N, and O are considered implicitly.
Measured m/z |400.2476 Tolerance |2 ImDa 'I Charge 1 -
#lMd.Fom'da | mfz|w[@a]lml|m|lar|m||mmm|m|l 3'@|S'ﬂﬂaﬁ| rcblNrdeI e_I
1 C22H32N403 4002469 -0.74 19 -1.9 1.9 01503 1 ok odd
2 C24H34N104 4002482 0.60 15 1.5 1.5 01571 2 85 ok even
3 C25H30NS 400.2496 1.94 4.8 4.8 48 01704 3 135 ok even

™ Automatically locate monoisotopic peak  Maximum number of formulas Izoo

I~ Check rings plus double bonds Mininunln_ Hanimm[n—

I™ Apply nitrogen rule Electron configuration both ~
™ Filter H/C element ratio  Minimum H/C IU Maximum H/C |3
|j Esi'maiecatbonrurbel r Eeneraiehmtia.lely

Save for Reporting | Show Pattern |

13



Supplementary Material (ESI) for Analyst
This journal is (C) The Royal Society of Chemistry 2011

Irtens. |
x104
1.0

M3, 5.0min #293)

1688

JA-BFE
] C20H2BMNO4*

353 2644

344

0.3+

6.2046
347.0349
349.0313
357.0995
3582368

0.6+

351.2380
352.2454

0.4

e hd M L

342 344 348 350 352 354 356 miz
Generate Molecular Formula 21 x|
Min  |Cys Generate |

Max I Save Hesults,,, |
[C15n _Heb |

Note: for m < 2000 the elements C, H, N, and O are considered implicitly.

Measured m/z |344.1838 Tolerance |4 ImDa 'I Charge 1 -
#lMulmeJa | m/zIen[n'iDa”bﬂllm”ur]m||mm|m}| Sigma |S'mﬂark| td:anJel c'I
1 C20H26N104 3441856 -318 9.2 92 -20.4 03784 1 85 ok even
2 C23H24N201 3447883 -0.50 15 1.5 123 03847 2 130 ok odd
3 C21H22N5 3441870 -1.84 54 5.4 6.7 0.3848 3 135 ok even

[~ Automatically locate moncisotopic peak  Maximum number of formulas |20|J

[ Check rings plus double bonds Minimurm ||:| Maximum |U

[ Apply nitrogen rule Electron configuration Ibolh vI
I™ Fier H/C element ratio  Minimum H/C [T S mmHIC [T
[¥ Estimate cartbon number [~ Generate immediately

Save for Beporting I Show Pattern I

14



Supplementary Material (ESI) for Analyst
This journal is (C) The Royal Society of Chemistry 2011

Intens.
%104

444 272

0s A

06

+MS, 3 53 7min #(211220)

446 2637

Ja-\alBPE
C25H35N205* g .
0.4 l i B
02 % ﬁ g ﬁ E % 15 % A’Jk\ i
Caw 4a2 Wy 444 45 445 T sz ads | me
Generate Molecular Formula _"Jﬂ
Min Iczo Generate |
Max I Save Resuﬂs...l
|C 20n Help I

Note: for m < 2000 the elements C, H, N, and O are considered implicitly.

Measured m/z |443.2545 Tolerance |4 ImDa 'I Charge |1 5:

[~ Automatically locate monoisotopic peak  Maximum number of formulas

Mhimn|u—

P
Mm|n—

[™ Check rings plus double bonds

[~ Apply nitrogen rule Electron configuration Iboth -
™ Filter H/C element ratic  Minimum H/C IU Maximum H/C I3

[V Estimate cartbon number

Save for Heporting |

[ Generate immediately

Show Pattern |

# | Mol Formula | m/z | en [mDa] | lenl ern mean e Si SigmaRank | rdb| Nre| e
1 C26H3TNBO1 4432554 0.85 19 19 303 06837 1 145 ok even
2 C24H29N9 443.2540 -0.49 11 1.1 -34.0 06883 2 150 ok odd
3 C25H35N205 443.2540 -0.43 1.1 1.1 =327 06915 3 85 ok even
4 C23H3INSO4 443.2527 -1.83 41 -4.1 -36.4 06962 4 100 ok  odd

15



Supplementary Material (ESI) for Analyst
This journal is (C) The Royal Society of Chemistry 2011

Figure S9. "H-NMR spectrum of 1,3-Dibromo-2,2-dimethoxypropane in CDCls.
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Figure S10. GC-MS chromatogram and mass spectrum of

1,3-dibromo-2,2-dimethoxypropane.
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Figure S11. '"H-NMR spectrum of 1,3-dibromoacetone in CDCl;
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Figure S12. GC-MS chromatogram and mass spectrum of 1,3-dibromoacetone.
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Figure S13. "H-NMR spectrum of BPB in DMSO-d6.
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Figure S14. "H-NMR spectrum of d>-BPB in DMSO-d6.

6.019
4676

| —
L
[

‘oz L
ooz €

ppm (t1)

21



Supplementary Material (ESI) for Analyst
This journal is (C) The Royal Society of Chemistry 2011

Figure S15. HR-MS spectrum of BPB.
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Figure S16. HR-MS spectrum of d’-BPB.
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