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Profiling the Changes of Lipid Molecular Species in Response to
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Abstract: This paper employed a sensitive approach based on electrospray ionizat bn tandem mass spectrometry (ESEMY MS) to
comprehensively analyze lipid composition changes i response to mechanical wounding in Arabid@ sis thaiana. The changes of 6
phospholipid classes, 2 glycolipid classes, and 3 lysophospholipid, and 120 lipid molecular species n total depicted the basic
tendency of membrane lipids in resporse to wounding for 0, 15, 30, and 60min in Arabidopsis thaliana. The results showed that
wounding can lead to increase phlosphatidic acid (PA) and 3 lysophospholipid and decrease glycolipids of the major chlowplast
plastidic lipids. The increasing speed and intensity of PA produced by various lipids are very different, which shows those lipids
have experienced different biochemistry processes. (1) The accumulation of 34 4 PA derived from pladidic lipid 34 4 PG ( phos
phatidylglycerol) is signficartly slower than that of other PA species; (2) 34 6 PA accumulated a little and possibly derived from
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the 34 6 MGDG or DGDG. However, the content of both glycolipids has apparently decreased, which indicated they are possibly

irvolved in other reactiors. No remarkable changes of lipid mole percentage were observed.
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Table 1The changes in lipid classes in wounded Arabidopsis leaves (nmo) mg DW)
Control 15 min 30 min 60 min
(PL)
PG 1.20+1 4 9.83+1 7 10. 511 47 10 61£0.71
PI 2 28%0.28 23710 3 2 47%0.12 2.561+0 48
PS 027%0.06 0.33X0 0 33£0.09 0.29%0 06
PE 4 37%£1.05 637106 s11E£L52 4.74%1 21
PC B Ut e 12.92%1.42 279F1L % 12 03%2.05
PA 0 40£0.06 2.28%0 4 2 98+0. 36" 4.17%1 2
lysoPG 0 06£0.01 0.04%0 01 0 06%0.02 0.08%0 03
lysoPC 0 05%0.02 0.080 @ 0 08%0.03 0.11%+0 03"
lysoPE 0 02%0.00 0.03%0 00 0 02%0.01 0.04%0 01"
(GL)
MGDG 159.37%3.53 127. 17 £ 10. 92 133.41% 15 30° 121. 61 £28. 39
DGDG 3B Rl 4 29.75%1. 85" 30.90+2 »* 30 42%2.217
Total PL 3.58%4 39 34.24%3.78 3.39%4 5] 34 63£5.31
Total GL 195. 69t 4. 50 156. 2+ 12. 76" 164.31=18 16" 149. 30+ 34. 61"
Total lysoPL, 0 12%0.03 0.15t0 o4 0 15%0.06 0.22%0 07
Total 23.48%+15 52 191. 16+ 13. 917 198. 70£22 60 183. 93%36. 17
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2 (mol/ %)
Table 2 The Changes of lipid classes in mole percentage in wounded Arabidgsis leaves (mol %)
Control 15 min 30 min 60 min
(PLs)
PG 4 9910.39 5.15X0 91 528%0.20 5.3410 28
Pl 1. 02%0.09 1.24%0 12 1 26%0.17 1.25%*0 17
PS 0 11%0.01 0.18%10 06 0 17£0.04 0.06£0
PE 1. 97%0.58 3.3410 9° 2 5510.64 2.58+0 39
PC 6 2310.42 6.77X0 71 6 42£0.33 6.7711 97
PA 0 18%0.03 1.19£0 19* 1 51%0.25 2.35t0 97
lysoPG 0 02%0.01 0.02%0 01 0 03%0.01 0.04%£0 01
lysoPC 0002£0 001 0.04%0 0* 0 04%0.02 0.06%0 01"
lyoPE, 0 0120.00 0.01X0 00 0 01%£0.01 0.02£0 0
(GLs)

MGDG . 3010 93 66.4911.72 67. 2770 11" 67 34%0.57
DGDG 16. 3X0 77 15.57%0.28 15. 580 43 14 9711.36
Total PLs 14511 49 17.86%2. 46 17. 181 0 19 29%5. 14
Total GLs 8. BE1L70 82.0611.97 . *o 7B* 82 75%1.65
Total lysoPL 0 0510.02 0.08X0 2 0 10%0.06 0.12x0 "
Total 100 100 100 100
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Fig. 1  Wound induced changes in lipdd molecular pecies in Arabidopsis
The first bladk bars represent utnwounded leaves, the second gray bars, the third bars ( downward cross hatch) , the forth white bars represent

15min, 30min and 60 min after wounding respectively. The value is the means+ SD (n= 5). * * ° mdicates the difference in that
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3 (nmol/mg dry weight)
Table 3 The changes in lysophospholipids in wounded Arabidopsis leaves
Control 15 min 30 min 60 min
lysoPG
16 0 0 008t0 004 0.005%0. 004 0 007X0 004 0.016%0. 003
161 0 0050 004 0.008£0. 007 0 016£0 005" 0.023%0. 003"
181
182 0 0020 (02 0.002%0. 002 0 0030 004 0.005%0. 004
18 3 0039%0 014 0.026%0. 005 003310 012 0.041%0.023
lysoPE
160 0 005£0 001 0.008£0.001" 0 006+0 004 0.014%0.002"
16 1
18 1
182 0 0060 002 0.012%0. 003" 0 0080 06 0.011%0. 006
18 3 0 004£0 002 0.008+0.003 0 0060 003 0.009%0.001"
lysoPC
16 0 0 0060 006 0.009%0. 007 0 0110 009 0.016%0.009
16 1 0 001 X0 001 0.001%0.001
180 0.001%0. 001 0 002t0 03 0.001%0.001
181 0 00210 002 0.004%0.002 0 004%0 003 0.004%0.003
182 001620 006 0.026%0. 007 0 032%0 016 0.035%0.010°
18 3 0 025£0 004 0.037%0. 006 0 0420 010 0.050%0.007
2.3 34. 6 PA MGDG  DGDG
34.6 (183 16: 3) 36. 6
, 34: 6 PA (183 18 3) (D,
34. 6 PA 36:5 (182 18 3)
34 6 MGDG (Welti , 2002) 36:6 (18 3 18.3) X
34 6 PA (D, (34:2, 34 3, 344, 36 2, 36 3, 36
PA .4
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(MGDG Omin 126. 155, 15min
98.294; DGDG Omin 2.782, 15 min 2.268)
MGDG DGDG 346 DG (Seki , 2002; Cook
DG 34 6 MGDG , 2004 Welu , 2002) ESFMS/MS
Buseman (2006) , 1
( 12 oxophytodr 120
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