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Analysis of impact of mulberry sawdust on the metabolism of
Sanghuangporus vaninii based on comparative metabolomics

SONG Jiling', YAN Jing', LU Na', CHENG Junwen®, ZHOU Zufa', LIN Jiayao',
WANG Weike'', YUAN Weidong""

1 Hangzhou Acdemy of Agricultural Sciences, Hangzhou 310024, Zhejiang, China
2 Zhejiang Academy of Forestry, Hangzhou 310023, Zhejiang, China

Abstract: Based on the analysis of liquid chromatography-mass spectrometry, 2 996 metabolites
were detected from basidiomata of Sanghuangporus vaninii cultivated with mixed sawdust and
mulberry sawdust, including 628 differential metabolites of which 435 were upregulated and 193
downregulated. The metabolites were mainly organic acids and their derivatives, organic
heterocyclic compounds, lipids and lipoid molecules, organic oxygen-containing compounds,
benzene ring compounds, phenylpropanoids and polyketides, nucleotides and their analogs, amino
acids, and glycosides. KEEG metabolic pathway analyses showed that there were 5 significantly
different metabolic pathways primarily focusing on carbohydrate metabolism, including pentose
phosphate pathway, fructose and mannose metabolism, glycosylphosphatidylinositol (GPI) anchor
biosynthesis, thiamine metabolism, and pyrimidine metabolism. It was found that the addition of
mulberry sawdust could significantly promote the synthesis and accumulation of secondary
metabolites in the basidiomata of S vaninii, and thereby this result provides technical support for
the precise cultivation and development of S vaninii.
Keywords: Sanghuangporus vaninii; mulberry
chromatography-mass spectrometry (UPLC-MS)

sawdust; ultra-high performance liquid
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Fig. 1 Principal component analysis diagram. P10:
Sanghuangporus vaninii basidiomata cultivated with

mixed sawdust; P14: S vaninii basidiomata cultivated
with mulberry sawdust. The same below.
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Fig. 5 Differential metabolite volcano plot.
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Table 1 Qualitative results of differential metabolites

e ARSI TR AR IRk G
No. Metabolite category Number of Increased number Reduced number
metabolites of metabolites of metabolites

1 (e s 93 53 40
Lipids and lipid-like molecules

2 IR . ZIRE AR 87 58 29
Amino acids, peptides, and proteins

3 AHZIMEEY 81 64 17
Organoheterocyclic compounds

4 AT ELEY 68 51 17
Organic oxygen compounds

5 RIS W) 51 39 12
Benzenoids

6 ESRE LS TS 50 37 13
Phenylpropanoids and polyketides

7 DI S R 49 38 11
Organic acids and derivatives

8 Bty . HBRASAY) 36 24 12
Nucleosides, nucleotides, and analogues

9 Ui 18 17 1
Glycosides

10 AVRIEAL Y 10 7 3
Organic hydroxy compounds

11 i 8 3 5
Terpenoid

12 HRAVULE D) 7 2 5
Organic nitrogen compounds

13 ABALSY) 4 3 1
Organophosphorus compounds

14 }£2%& Hydrocarbons 3 0 3

15 X7 R Y| 2 0
Alkaloids and derivatives

16 YrrER 2 1 1
Vitamins

17 e 2 2 0
Amines

18 KIER . BIARIER LA EY) 1 0 1
Lignans, neolignans and related compounds

19 RasRARERILEY) 1 1 0
Mixed metal/Non-metal compounds

20 o Pigments 1 1 0

21 fi2% Quinones 1 0 1

22 HoAth Others 53 34 19
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Fig. 9 KEGG enrichment network diagram of differential metabolites. Specific metabolites annotated to
metabolic pathways. Thiamine metabolism: pos_1247: Thiamine monophosphate; neg_385: L-tyrosine; pos_1414:
Pyridoxal 5'-phosphate; neg 995: Glycine; neg 986: 5-(2-hydroxyethyl)-4-methylthiazole; pos 1143: NAD.
Fructose and mannose metabolism: neg 281: L-sorbose; neg 993: 2-(alpha-D-mannosyl)-3-phosphoglycerate;
neg 1366: D-mannitol 1-phosphate; neg 311: L-fucose. Glycosylphosphatidylinositol (GPI)-anchor biosynthesis:
neg 870: Phosphatidyl-D-inositol; neg 436: O-phosphoethanolamine. Pentose phosphate pathway: neg 878:
Ribose 1,5-bisphosphate; neg 107: Furfural; pos_944: Gluconolactone; pos_1602: 2-dehydro-D-gluconate;
neg 1327: D-glucono-1,5-lactone; neg 825: Beta-D-glucose 6-phosphate; pos 232: 2-deoxy-D-Ribose.
Pyrimidine metabolism: pos 2042: L-dihydroorotate; pos 1443: Uracil; pos 1084: Uridine; neg 994: dUDP;

neg 977: L-glutamine; neg_280: Methylmalonic acid; neg_1013: Uridine 5'-monophosphate; neg_222: dUMP;
neg_534: Pseudouridine 5'-phosphate; neg 331: Deoxyuridine; pos_945: Orotidylic acid.
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