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Metabonomics study of interaction mechanism between Dendrobium officinale
and Colletotrichum gloeosporioides based on GC-MS
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Abstract: Objective To investigate the metabolites related to the course of anthracnosis of Dendrobium officinale and its possible
mechanism based on the technique of metabonomics, so as to provide theoretical support for the creation or breeding of disease resistant
varieties of D. officinale. Methods The normal and infected by Colletotrichum gloeosporioides leaves of D. officinale were collected
respectively, and to find out the differential metabolites through the sample pretreatment, GC-MS analysis, and bioinformatics analysis. Then
the differential metabolites and analysis of metabolic pathways involved in the course of disease were carried on the preliminary discussion.
Results The multidimensional statistical models of each analysis group were successfully established. The dispersion points of VIP > 1.0
were selected as the potential differential materials, combined with P < 0.05 in the analysis of single dimensional Statistics (test) as the
standard to verify. A total of 84 differential metabolites screened from 305 identified metabolites were considered to be pathogenesis related
metabolites. A total of 34 differential metabolites were found out to be involved in the metabolic pathways through the pathway enrichment
analysis, and the obtained ZC-GB metabolic pathways were of significance. Conclusion Based on GC-MS technology, the metabolomics
analysis of D. officinale samples (normal/infected) was carried out and the metabolites related to the course of anthracnosis of D. officinale
were found out. It could lay the foundation for studying the disease of D. officinale and cultivating resistant varieties on molecular level.
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2.1 RAEIREIANE

VI AT B ™ A2 1R 20 A A1 FH G PR /K ek
JELS 1X10° A/mL (AL FBIE, R B e el
%, B 400 H A gemb i BE A FEk A bRk
TR e, 7 B A AR A R

Fifrs 0T RCR G KRR i i . e P g2l
SERIRIE O, FRE AR, SRR S I 4L
Fo, % 8 MEWIFEE, Slikikdrh GB1~8
M ZC1~8.
2.2 HAFTALE

KRR 60 mg 2k A HFEAE T 208,
B 360 uL ¥ HEERT 40 pL AR (0.3 mg/mL L-2-
SORNER, WERCED , —20 CE 2 min 5K
(Tissuelyser-48 Hjf %, 60 Hz. 2 min) ; JfIA 200
uL &1, WEEEHLIANE: A 400 uL /K, iRlie; #8
P2 30 min, SEEESCy 10 min (14 000 /min, 4
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ERE =R AEE (B 1% = R EE R fTAilsmm
20 puL [E V%6, WRiEEY 2 min )5, TI2 T4 70
TR 60 min. FEAHUH G, BT T 30 min,
T GC-MS R 4124534t
2.3 GC-MS £k

A2 AT AN EE K T890B-5977 A M (6 3 it
BEHAX (Agilent 7], EED o 1 pL AT 4
WA e (401D BEFEN GC-MS KRG T
IHT, FEMZAENYE DB-5MS B4 & A (30 mX 250
pm, J&W Scientific A 7)) 73 B 5k A BTG A .
HAGEHAR OB E 1.0 mL/min. F2FFFHE
8 C/min, 60~125 C; 4 ‘C/min, 125~210
‘C; 5 C/min, 210~270 ‘C; 10 °C/min, 270~
305 C, 305 ‘CHE¥F 3 min. #EFEIEJE 260 C,
EI LA 260 °C, HTFHER 70 eV. FmHAHE
Fl: m/z 50~450, FEIR 5 min JFAARAE, KRBT
H 36.623 il/Fb.
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Table 1 Model parameters of multidimensional statistics

Iy R EBS AN LG AR Reum  Riy/cum  Q%eum R’ 0’
1EH-B M1 PCA-X 4 19 0.659 0.238
1EH -9 M3 PLS-DA 2 16 0.498 0.996  0.957
1E 5 -IB9% M4 OPLS-DA 1+1+0 16 0.498 0.996 0.945 0.785 —0.358
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Fig. 3 Model validation of normal-infected groups

A 1EHA
30
20 -
10

0

-10 %

-20

-30

SH-NEW.M3 (PLS-DA) oA

)

t[2]

40
-80 —60 —40 20 0 20 40 60
1]

SH-NEW.M1 (PCA-X) .%;{ﬁgﬂ
Ll 2
A
15 — QC
10
5
| |
g 0 i
=] 75 s | | o m
-10
-15

20
—40 30 -20 -10 0
t1]

10 20 30

4 IEEE-RBRER PCA FE
Fig. 4 PCA shot chart of normal-infected groups

SH-NEW.M4 (OPLS-DA) o
B 40 IEHH
30
= "
= ]
X [ 1
N 0 -
. N
30 >
—40
=50

80 -60 —40 —20 0 20 40 60
t[1]

5 IFEE-BRLER PLS-DA (A) #1 OPLS-DA (B) Bis[E
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Table 2 Results of differential metabolites

iR fx/min E & Mass {fi VIP {f P 1l GB/ZC Al  EORAME EwAHM b D
WGR-4-32 T 16.46 257 2333 428X107"° 139724857 1.397 0.000 *
553 K k-4 I ez 43.33 327 2295 2.89X107%° 826 120.43 0.826 0.000 *
RI% 7104 33.11 144 2268 1.14x107" 613 030.49 0.613 0.000 C00315
flE AT 44.27 327 2.191 3.41x10°° 21.95 4.335 0.197 C06186
Ly 3L 28.27 285 2.180 9.51Xx10°' 245 390.27 0.245 0.000 *
TRE R -6 R 24.81 242 2.128 2.55X%10°° 30.75 2.335 0.076 00689
2R FEIR 8.91 227 2,121 6.74X107% 104 858.73 0.105 0.000 02499
FAE S AR 44.76 212 2.108 1.07Xx107! 94 110.27 0.094 0.000 *
AR 27.95 355 2,102 232X107% 86 166.19 0.086 0.000 C02287
2 o BHE 26.68 347 2.081 6.53x10°° 1930 276.99 1.930 0.000 *
Xof -1 B R 8.37 224 2.034 6.69X1072 42 414.44 0.042 0.000 *
22T 8.60 101 2.028 6.57X10°° 1077 842.04 1.078 0.000 05984
AL PR - R AR 26.55 374 1.991 0.000 7.86 4.872 0.620 *
RWAN 29.96 327 1.977 0.000 12.17 2.752 0.226 *
5,6- S RIELE 13.91 171 1.941 7.300%x107¢ 12.46 0.316 0.025 C00429
FR IR i B30 o 6.42 169 1.934 6.519%X107¢ 178 949.39 0.179 0.000 Cl11519
2-FAE3-HAEHRHR 1020 224 1.909 9.792X10°° 6.28 0.141 0.023 *
Sl i 39.32 292 1.889 6.757%X10°° 119 940.62 0.120 0.000 *
o-D-THIZ R IR 27.79 216 1.880 0.000 5.08 1.023 0.201 *

R 2R PR 29.81 249 1.873 6.513%x107¢ 132 860.01 0.133 0.000 C01494
TR B H v R 7.76 129 1.868 0.001 0.05 0.148 3.097 *
- AT I 16.68 262 1.861 5.456X10°° 12.35 0.197 0.016 *
R 10.40 180 1.831 0.001 453 0.522 0.115 00253
455 L H-EW-2- 5218 39.92 289 1.814 0.001 13.57 2.167 0.160 *
A7 1R 32.97 355 1.809 0.000 43 298.39 0.043 0.000 *
FA =l 40.37 268 1.808 0.000 4.74 0.372 0.079 08243
L-5 73R8 10.34 117 1.747 0.001 3.53 0.904 0.256 05519
N-Bk-D--FL % 38.49 319 1.738 0.000 403 951.55 0.404 0.000 *
AR 36.02 318 1.730 0.000 3.91 0.367 0.094 *
1,2,4-K =% 17.73 239 1.730 0.001 4.40 0.752 0.171 02814
3,5- RN 41.34 282 1.721 0.001 16.52 0.342 0.021 C12026
FEH 4335 223 1.713  0.000 257 507.44 0.258 0.000 C00755
FLIHR 16.23 254 1.709 0.001 1.37 1.087 0.794 00295
HIFINEE E, 40.12 225 1.692 0.000 184 199.29 0.184 0.000 C00584
A bl 22.60 307 1.691 0.000 6.05 0.376 0.062 *
AT (7S 31.22 295 1.689 0.001 2.83 0.192 0.068 00242
Ji 8.72 171 1.663 0.001 0.00 0.000 0.452 00214
o 2~ R 34.05 295 1.656 0.000 5.79 0.131 0.023 06337
1,3- & LAk 18.76 174 1.631 0.006 0.01 0.023 4.192 00986
N,N-Z FEN 2K i 38.83 355 1.621 0.000 69.93 0.032 0.000 04203
WIS 16.10 224 1.618 0.000 52 411.36 0.052 0.000 03722
1,2,4- 1 = 8.32 117 1.594 0.006 3.05 0.330 0.108 *
2-J 4 -D-2F- FLbE 18.80 199 1.588 0.000 84 463.70 0.084 0.000 02781

3-ureidopropionate 44.62 261 1.583 0.000 47 150.29 0.047 0.000 C02642
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gk 2

(MGEY /min EHE Mass{ VIP{H P{i GB/ZC{i RURMME EFMAME fHH D
N-Q-Z L2 f 8.27 166 1.582 0.008 226 0371 0.164 *
AR 12.63 213 1.574 0.007 241 0319 0.132 C00768
TR AL 8.90 160 1.568 0.001 6.66  0.154 0.023 C00184
FUAHRE 38.39 273 1.556  0.002 9.01 2.013 0.223 *
KR 43.20 259 1.532 0.010 6.43 1.810 0.281 C00561
O-succinylhomoserine 9.24 248 1.529 0.013 1.36 0.279 0.205 C05701
BT 20.31 255 1.490 0.019 3.81 1.737 0.455 C00296
5- L A) R 42.92 253 1.457 0.004 12315348  0.123 0.000 C00727
g 29.27 230 1.454 0.022 325 1.025 0.316 C01496
Wi 12.71 305 1.448 0.041 728 52296 7.180 C00383
BRI R 42.88 107 1.435 0.019 372 0758 0.204 *
3-FR L S i 41.54 295 1.429 0.004 15439496  0.154 0.000 *
HH TR 7.99 84 1.428 0.004 13994648  0.140 0.000 *
WIS A% T 44.47 259 1.417 0.023 2.56  0.693 0.271 C01736
DL-EAEH 12.70 270 1.415 0.008 1831  0.092 0.005 *
AB- LW 22 IR 12.57 174 1.414 0.024 252 0.541 0.215 *
Wa Ik — 2% 12.30 164 1.405 0.005 0.00  0.000 0.040 *
W e g 21.06 156 1.401 0.004 68785.62  0.069 0.000 *
2,6- KPR 19.72 263 1.399 0.015 482 0314 0.065 *
A% WA -5 - TR 33.22 299 1.395 0.008 1591  0.349 0.022 *
254 He-2-F YRR IR 10.24 183 1.393 0.010 457  0.129 0.028 *
6-FeHEMH IR 17.91 284 1.388 0.010 8.89  0.124 0.014 01020
+NEE 33.92 259 1.385 0.004 68228.50  0.068 0.000 00823
WE Bz 11.40 120 1.347 0.011 500  0.064 0.013 *
E[d 22.04 295 1337 0.038 563 0.094 0.017 C11422
FH 2 TR Y P 31.92 263 1.329 0.029 69.71 0.786 0.011 *
R IR 8.46 186 1.319 0.017 238 0.180 0.075 C01586
Ik 10.82 254 1.308 0.004 3249042  0.032 0.000 C00090
24-THEE TR 11.65 174 1.289 0.010 743 0.842 0.113 *
N-Z.T-B-D- 1 22 Wi 26.76 301 1.288 0.012 419  0.067 0.016 C01132
3-FR AR 7.62 285 1.285 0.008 140 0255 0.183 *
AR = 16.14 239 1242 0.019 174667.60  0.175 0.000 C01108
R-1,2 - & 2E-1,2- 19.32 191 1.227 0.038 026 2206 8.491 C04314
1%H 19.20 307 1.225 0.038 349 5753 1.647 08353
4-F2 K6~ T -2 - N e i 11.07 183 1.224 0.047 5.41 0.246 0.045 02752
ORI 10.85 305 1.218 0.046 387 0387 0.100 *
B 11.96 175 1.082 0.044 341 0.500 0.147 00209
N-FIHOR N 12.10 164 1.023 0.046 6.14  0.076 0.012 02299
IRz 8.14 285 1.020 0.035 134 0.047 0.035 00294
P ezt 2 R 10.75 220 1.001  0.040 5.87 1.870 0.319 *

xR RIRAHTH ID
“*” not obtained Output ID
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Table 3 Analysis of metabolic pathways in ZC-GB groups
R % 1D AU % 4% B -lgPp P{H  WEEMPHE A0E% &) (D)
ath01100  metabolic pathways 1.49 0.0322 0.167 62.1 C00209. C00429. C02814.
C11422, C04314. C02642.
C03722, C00295. C00584.
C00090. C00294. C01494.
C00242. C00214. C00184.
C00253, C00315. C05519
ath00410  beta-alanine metabolism 6.82 1.52X107 3.96X10°° 20.7 C00383. C03722. C02642.
C00315. C00429. C00986
ath00240 pyrimidine metabolism 3.92 1.21X10* 1.58%X10° 17.2 C00429. C00214. C00383.
C02642. C00295
ath00760 nicotinate and nicotinamide 222 6.05X10°  0.0524 10.3 C00253. C01020. C03722
metabolism
ath00770  pantothenate and CoA 1.66 0.022 1 0.144 6.9 C00429. C02642
biosynthesis
o B BB e BB T B SE-6- %
60] REHIRE T 30 2. ATAWIFUR Y] EERRN H
so] SREATRARIOIEIE T, k5 b b R e
%“ 0 PR R S S A AR (methyl frans-cinnamate) 1
] REL BIRALIME R . 282 #R (quinic acid) AR A
] FRHEC AL RE LS R G i 4 4, 2 —REA PR
0.0

metabolic
pathways
beta-alanine |
metabolism
pyrimidine
metabolism |
nicotinate and
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