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Fig.1 The PLS-DA analysis of metabolites in
different tissues of Eustoma grandiflorum

under different temperatures
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Table 1 Metabolites that had been identified in shoot tips and mature leaves of Eustoma grandiflorum
R 2 531 £ B8 I} 8] /min R 4 ik PR 2531 £ B8 I 8] /min R %5 B
Metabolite Retention Metabolite Metabolite Retention Metabolite
type time name type time name
10.63 W& L-Alanine 11.91 HR Oxalic acid
13.96 H& W 1 L-Glycine 1 15.13 W R Benzoic acid
A4 IR 15.63 2 R L-Serine 15.87 Wi Phosphoric acid
Amino acid 16.72 i & R L-Proline 17.56 W& 2 Propanoic acid 2
16.78 H & i 2 L-Glycine 2 29.68 LR IR Ascorbic acid
23.03 KN Z MR L-Phenylalanine bit 30.25 BB 1 Fructose 1
30.19 KA L-Asparagine Sugar 30.45 B 2 Fructose 2
ZIRBRIEI 21.71 PR Malic acid 30.65 Hi %5 1 Glucose 1
TCA acid 29.20 B Citric acid 30.77 HFME 1 Galactose 1
Jig 5 iR 33.75 #AEMR 1 Hexadecanoic acid 1 30.99 K F B 2 Galactose 2
Fatty acid 37.31 52 1 Octadecanoic acid 1 31.11 W% BE 2 Glucose 2
42.90 B AG R 2 Hexadecanoic acid 2 43.57 FEBE Sucrose
45.73 5 R 2 Octadecanoic acid 2 [ 15.99 HH Glycerol
HHLIR 9.16 R Pyruvic acid Alcohol 31.46 H & Wi D-Mannitol
Organic acid 9.26 P 1 Propanoic acid 1 34.45 JILEE Myo-Tnositol
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Table 2 Differences between metabolites of Eustoma grandiflorum under different temperatures

W Mature leaf

2R Shoot tip

[l LA il R B i T ExC
type name Normal High JER] Normal High FEE:]
temperature  temperature Trend temperature  temperature Trend
B Amino acid KA R L-Phenylalanine 1.0040.31 2.47+0.40 A
AHLER Organic acid — HLIRIMLER Ascorbic acid 1.004+0.14 0.40+0.11 v o
K H iR Benzoic acid 1.00£0.18 0.3340.07 vy o
TR Oxalic acid 1.00+0.28 0.274+0.09 v
R 1 Propanoic acid 1 1.00£0.09 0.44+0.04 v o 1.00£0.18 2.3240.46 [
FHE 1 Galactose 1 1.0040.28 8.53+2.25 A=
5 Sugar WP 1 Glucose 1 1.00£0.16 6.22+1.43 Ao 1.00+0.21 0.2940.08 Vo
WAHE 2 Glucose 2 1.00£0.14 8.064-1.82 Ao 1.00+0.19 0.3340.11 v
HERE Sucrose 1.00£0.28  2.56%0.63 o
2 Alcohol il Glycerol 1.00£0.06  0.33%£0.07  § ***

B B PR AR s A RV S DR S IR 5 % % % Rl x % % 43 BIRERAE 0.05,0.01 il 0.001 K2 F B, T

[i, Note:Numbers are means+ SE. The # and ¥ stand for increase and decrease in content respectively. The * , ¥ * and

* % % show significant difference at 0.05,0.01 and 0.001 levels respectively. The same as follows.
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Table 3 Difference between metabolites of Eustoma grandiflorum in different tissues

# & Normal temperature

i High temperature

R 2501 ) #2 F

e DN o e /1N
Metabolite Metabolite REal =N 75 Ak i REal] =R 75 Ak ¥
Mature Shoot - Mature Shoot -
type name R Trend . Trend
leaf tip leaf tip
e Fatty acid MG HZ 1 Hexadecanoic acid 1 1.0040.18 4,71+1.14 A=
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ZRH#R Benzoic acid 1.00£0.18  0.20%0.08 v
N 1 Propanoic acid 1 1.0040.09 0.30£0.05 v oo
HLBE 1 Fructose 1 1.00£0.21 4.98+1.46 A ox
Bk 2 Fructose 2 1.00+0.35 0.0940.03 v
2 1 Galactose 1 1.004£0.28  11.5743.08 A
B Sugar A HIBE 1 Glucose 1 1.0040.16  2.9940.05 Ao 1.00+0.21  0.160.02 v
HIEIBE 2 Glucose 2 1.00£0.14  5.0240.95 A 1.00£0.23  0.21£0.06 v
HEME Sucrose 1.00£0.28 3.4740.48 Aoxown
i Alcohol Hih Glycerol 1.00£0.11 2.50£0.16 A xowox
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Metabolomics analyses of Eustoma grandiflorum

rosette induced by high temperature
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Abstract To explore the metabolicmechanisms of rosette induced by high temperature, GC-MS was
used to study metabolic differences in mature leaves and shoot tips of Eustoma grandiflorum under nor-
mal (22 °C) and high (30 °C) temperatures. Thirty metabolites were identified and results of the PLS-DA
analyses of them showed that the metabolites in different organs under different temperatures were sepa-
rated clearly.Analyses of variance showed that many sugars were decreased and organic acids increased
significantly in shoot tips under the high temperature compared with that under the normal temperature.
The case in mature leaveswas completely opposite.It is indicated that under the high temperature,the de-
crease of sugars in shoot apex caused the rosette,while the accumulation of sugars in mature leaves im-
proved the stress resistance of Fustoma grandiflorum.The metabolite difference between mature leaf
and shoot tip under the high temperature is less than that under the normal temperature.It is suggested
that the larger difference under the normal temperature shows the different development direction be-
tween leal and shoot,while the smaller difference implies the systematic mechanism of Eustoma grandi-
florum in response to abiotic stress.

Keywords FEustoma grandiflorum ; metabolomics; high temperature; rosette; stress
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