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Plant comparative metabolome database (PCMD) is a comprehensive multi-level
comparison database encompassing intra- and cross-species metabolic profiling in
530 plants. The predicted metabolites provided in PCMD are mainly based on the
Genome Scale Metabolism Model (GEM), which has been proven to be effective in
predicting the presence of metabolites in organisms based on the genome (Mendoza,
Olivier, Molenaar,&Teusink, 2019). PCMD contains 213,264 metabolites, 8,384
enzymes, 8,678 reactions, 30,669 experimentally-supported metabolites, 33,397
literature references. Moreover, PCMD also provides a range of user-friendly online
tools, such as Species-comparison, Metabolites-enrichment, and ID conversion. The
Species-comparison tool allows users to compare the specificity and commonness of
metabolites between two different groups of plants at multiple taxonomic levels. The
Metabolites-enrichment tool enables users to analyze the enrichment of metabolites.
The ID conversion tool allows for efficient conversion of metabolite IDs across

multiple published metabolomics databases.
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Search species

The “Search species” module provides metabolite information of 530 species in
PCMD. In this page, users can enter scientific name, abbreviation, or common name
of the interested species to get the related information. For example, if users enter

‘Arabidopsis thaliana’ in box 1, results in boxes 2 to 15 will be obtained.

Search species

Input species . [ Arabidopsis thaliana

e.g. Arabidopsis thaliana or Aly or rice

o e

Firstly, box 2 provides an overview of the entered species, including information such

as the number and ranking of metabolites, the number of predicted metabolites



supported by experiments and metabolites experimentally measured, the top 10 plants
with the closest and farthest metabolite similarity in PCMD, the top 5 enriched
metabolite categories, the top 10 enriched metabolites, the pairs of predicted
protein-metabolites, related literature, and the metabolic network. User can get a table
of the genes associated with metabolites in the entered species (box 3) by clicking on
the number of predicted protein-metabolite pairs. Clicking the “Go” button obtain

the metabolic network of the entered species (box 4).
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Browse pairs of predicted protein-metabolites

3 ‘:L‘Jl(ht:

Chr Start End Strand Gene name Protein id Number of metabolites

Chri 31170 33153 - AT1G01050 AT1G01050.1 4

Chrf 47485 49236 AT1G01080 AT1G01090.1 1

Chri 57269 59167 - AT1G01120 AT1G01120.1 12

Chr1 83045 84864 - AT1G01190 AT1G01190.1 27

Chri 91376 95651 + AT1G01220 AT1G01220 1 5

Chrt 112263 113947 + AT1G01280 AT1G01280.1 28

Chr1 114288 115549 & AT1G01290 AT1G01290.1 3

Chri 148120 149806 - AT1G01390 AT1G01390 1 22

Chr1 154482 156011 AT1G01420 AT1G01420.1 s

Chrt 168723 171185 + AT1G01460 AT1G01460.1 6

Showing 1 to 10 of 4 528 entries Previous - B 3 4 5 . 453 Next

Species network

Secondly, users will obtain a basic information table of metabolites in the entered
species (box 5) and a bar chart of metabolite classification (box 6). By clicking the
metabolite ID, users can access the corresponding metabolite page in PCMD (box 7)
and gather detailed information on the metabolite (box 8), accessed by clicking the
metabolite name. Additionally, users can click on the reaction to access the related
details page (box 9) for that specific reaction. Furthermore, users can access the basic
information table of predicted metabolites supported by experiments (box 10) and

metabolites experimentally measured (box 11) in the entered species. Sources of



experimental support for the metabolites are also shown in the table.
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Basic information of metabolite

5-dehydroavenasterol

Abbreviation CPD4128

Molscular formula G2aHE01

symonyms 5-DenyaraNGnaStEnDl. 5-06yGr0-avenasterol; 247 emyienc-
cholesta-s,7-4) ENBLagzsEs

LMSTO1040155; (242 sligm a5, 24(2B-ir2m 3t {2475
Sigmasta-5 7 4(28) vien-Sbeta-ol

a1

Maleeutar weight

Moncisotopic masses  410.955

Detailed information of the metabolite (Information in PCMD @I )

Basic information

-
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B F:-wse metabolites
Search| |
Id Name ormula Molecular weight L e mass Species Reaction
[F’M\ Rﬂﬂﬂzq [Smhydrﬂavﬂeﬂasl&m\ ] C29H4801 4107 410355 Arabidopsis thaliana  RXN-4210;RXN-4209
PMIR00028 ergosta-5 7-dienol C28H4601 398.7 398.355 Arabidopsis thaliana RXN-13883
PMIR00030 porifersia-5.7-dienol C29H4801 4127 412371 Arabidopsis thaliana RXN-13892
PMIR00031 ergosta-5.7.24(28Hrien-3beta-ol C28H4401 396.6 396.339 Arabidopsis thaliana R07492,RXN-707,RXN30-22T;R074
PMIRO0026  poriferst-7-enol C29HS001 4147 414336 Arabidopsis thaliana RXN-13892
PMIR00038 ergosi-7-enol C28H4801 400.7 40037 Arabidopsis thaliana RAN-13883
PMIRO0040  episterol C28H4801 3887 388 355 Arabidopsis thaliana  RO7491 RXN30-218;RXN-11934
PMIR00041  choloyl-CoA CASHTONTOZ0P331  1134.1 1153.36 Arabidopsis thaliana 3.1.2.27-RXM
PMIRO0042  HCI HICL1 38.46 359767 Arabidopsis thaliana  R04500,R07092
PMIRD0043  TRIBOA-beta-D-glucoside C14HITN1IO10 359.28 359085 Arabidopsis thaliana
»
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The classification of metabolites
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9 Browse reaction

Name
DIMBOA-glucoside dioxygenase

Enzymes

2-oxoglutarate + DIBOA-beta-D-glucoside + oxygen -> CO2 + TRIBOA-beta-D-glucoside + succinate

"2,4-dihy y-1.4

Reaction

Pathway
DIMBOA-glucoside biosynthesis

External database link
RXN-6685
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Browse predicted metabolites supported by experiments

Search:| ‘
Id Name Formula Molecular weight M isot mass Reacti:
PMIR00262  L-xylo-hex-3-ulono-1,4-lactone C6HB06 176.1200 176.0321 RXN-8784
PMIR00Z71 3 4-dihydroxy-2-methyl-4-farnesyl-3H-quinolin-1-ium-1-olate  C25H35N103 397 5000 397.2617 R11148
PMIR00412  L-phenylalanine C9H11N102 165.1900 165.0790 CARBOXYCYCLOHEXADIENYL-DEH*
PMIR00445  kaempferel-3-O-rutinoside C27H30015 594 5000 5941585 R12046
PMIR00713  3-O-beta-D-glucosyl-daphnetin C15H1609 340.2800 340.0794 RXN-13452
PMIR00851  pheophorbide a C35H34N405  590.7000 590.2529 3.1.1.82-RXN,RXN-17252,RXN-7739,R
PMIR00861  10,16-dihydroxypalmitate C16H3104 287.4100 287.2222 R09460
PMIRO1748  1-18:3-2-16:3-monogalactosyldiacylglycerol C43H70010 747.0000 746.4969 RXN-8301
PMIR01907  13(S)-HOT C18H2903 293.4000 2932117 RXN-13945
PMIR02469  Feruloylputrescine C14H20N203 2643202 2641474 R09257
o) Li]
Showing 1 to 10 of 78 entries Previous 2 3 4 5 5 8 Next
Browse metabolites experimentally measured
Searc h:‘
Name PCMD Formula Molecular weight Souece of support Other database
Choline PMIR08774 C5H13NO 104.1700 Mid000001 zigg;fgy‘t
(E)-1-butenesulfenate PMIR17949 C4HBOS 104.1700 Mid000002 PubChem:87828817
KEGG:C01542
o-Cresol PMIR11575; PMIR27040 C7H80O 108.1400 Mid000003 PubChem:335
KNApSACK:C00030878
4-Vinylcyclohexene PMIR39348 C8H12 108.1800 Mid000004 KEGG:C19310
4-Hydroxyaniline PMIR12137; PMIR34385 C6HTNQ 109.1300 Mid000005 ;ES;’:_:Z:?Z
Cyclohexyl isocyanide PMIR04739; PMIR13644 CT7H1IN 109.1700 Mid000006 ;5:55;17592?29
Cytosine PMIR25803 CAHSNZO 1111000 Mid000007 gigigﬁao
KEGG:C06593
epsilon-Caprolactam PMIR12575; PMIR35826 C6H11NO 113.1600 Mid000008 PubChem:7768
KNApSACK.C00000318
Proline - C5H5HINO2 1151300 Mid000009 -
Indole PMIR25513 C8H7N 117 1500 Mid000010 isi;?éigg42§0001418
Showing 1 to 10 of 816 entries 82 Next

Previous 2 3 4 5




Next, a visualization is provided that compares the metabolite similarity between the
entered species and other plants. The result primarily display the top 10 plants with

the highest and lowest metabolite similarities in PCMD (box 12).

Comparison of metabolite similarities between Arabidopsis thaliana and other plants
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In addition, users can obtain the enrichment of metabolite categories in the entered
species (box 13) and view the metabolites belonging to a specific category, such as
‘plant hormone’ (box 14). Finally, users can access a list of literature related to their

search in box 15.

Enrichment of metabolite categories

Yams (R p—r— sy

plant hormone

1. brassinoide 22-0-sulfate
2. 24 -epicathastarone-3.0-
3 3-dehydro.6.1

4 Bnyoroxytyph

5. 6-hydroxyte:

8. castastorona 22-0-sufate

9. {22alpha)-hydroxy-campest-4-en-3-one
10. cathasterone

11 NG-dimethylatyladening

12 B-doaxocathasterone

13. B-deoxocasta

14 Boxocampastanol

Literature
There are 1194 relevant literature. S
15 1. Teilum K, Ostergaard L, Welinder KG.Disulfide bond formation and folding of plant peroxidases expressed as inclusion body protein in Escherichia coli thioredoxin reductase ;

negative strains Protein Expr Purif. 1999 Feb;15(1):77-82. doi: 10.1006/prep. 1998 0985 PMID 10024473
Bate NJ, Rothstein SJ.C6-volatiles derived from the lipoxygenase pathway induce a subset of defense-related genes.Plant J. 1998 Dec;16(5):561-9. doi: 10.1046/j.1365-
313x.1998.00324 x PMID:10036774

Delhaize E, Hebb DM, Richards KD, Lin JM, Ryan PR, Gardner RC.Cloning and expression of a wheat (Triticum aestivum L.) phosphatidylserine synthase cDNA.
Qverexpression in plants alters the composition of phospholipids.J Biol Chem. 1999 Mar 12;274(11):7082-8. doi: 10.1074/jbc.274.11.7082. PMID:10066765.

[N}

w

Robinson NJ, Procter CM, Connolly EL, Guerinot ML A ferric-chelate reductase for iron uptake from soils.Nature. 1999 Feb 25;397(6721):694-7. doi:
10.1038/17800. PMID: 10067892

Schwacke R, Grallath S, Breitkreuz KE, Stransky E, Stransky H, Frommer WB, Rentsch D LeProT1, a fransporter for proline, glycine betaine, and gamma-amino butyric acid in
tomato pollen Plant Cell. 1999 Mar;11(3):377-92. doi: 10.1105/tpc.11.3.377 PMID:10072398

IS

@

Todd J, Post-Beittenmiller D, Jaworski JG.KCS1 encodes a fatty acid elongase 3-ketoacyl-CoA synthase affecting wax biosynthesis in Arabidopsis thaliana.Plant J. 1999
Jan;17(2):119-30. doi: 10.1046/.1365-313x.1999.00352.x.PMID: 100747 11

Ezaki B, Sivaguru M, Ezaki Y, Matsumoto H, Gardner RC.Acquisition of aluminum tolerance in Saccharomyces cerevisiae by expression of the BCB or NtGDI 1 gene derived
from plants.FEMS Microbiol Lett. 1999 Feb 15;171(2):81-7. doi: 10.1111/].1574-6968.1999.tb13415.x. PMID:10077831.

=3

~

Hornung E, Walther M, Kuhn H, Feussner |.Conversion of cucumber linoleate 13-lipoxygenase fo a 9-lipoxygenating species by site-directed mutagenesis Proc Natl Acad Sci U
S A 1999 Mar 30.96(7):4192-7. doi: 10.1073/pnas 96.7 4192 PMID:10097186

Naver H, Haldrup A, Scheller HV.Cosuppression of photosystem | subunit PSI-H in Arabidopsis thaliana. Efficient electron transfer and stability of photosystem | is dependent
upon the PSI-H subunit.J Biol Chem. 1999 Apr 16,274(16):10784-9. doi: 10.1074/jbc.274.16.10784.PMID:10196152.

Pirtle RM, Yoder DW, Huynh TT, Nampaisansuk M, Pirtle IL, Chapman KD_Characterization of a palmitoyl-acyl carrier protein thioesterase (FatB1) in cotton Plant Cell Physiol
1999 Feb;40(2):155-63. doi. 10.1093/oxfordjournals.pcp.a029523 PMID: 10202811
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Species-comparison

The “Species-comparison” module allows users to compare metabolite differences
between plants. To begin, users can select whether to enter species by stratification

(box 1). If users choose “Yes”, PCMD offers three classification types: Class,



Taxonomy, and Characteristic (box 2). Users can select plants according to family by
choosing “Class”, monocotyledonous, wild or domesticated types by selecting
“Taxonomy”, and flowering and non-flowering classifications by selecting
“Characteristic”. Users can enter two different groups of species based on the
corresponding classification criteria (box 3). Alternatively, if users choose “No” in the
stratification, they can freely enter or upload two different groups of species, provided
the species are among the 530 species in PCMD (box 4). After entering the species,

users click the “Submit” button to obtain the related information.

Comparison of metabolite differences between plants

1 [Sovtnton: om om ]

2 | @. GClass® O Taxonomy® tchmne.ism@l 3

® v
eg. Brassica
Viridiplantae ¥
eg. Solanum
Streptophyta +
Pinopsida w
Pinales ¥
Comparison of metabolite differences between plants Pinaceae v

Abies ¥

)Yes @® No Abies alba, Aal

Picea ¥

eg. Abies alba or Solanum aethiopicum, Solanum chacoense

R | FERNE

eg. Zeamays or Brassica napus, Brassica juncea
ER | FER

The first page of results displays the distribution of metabolite difference between
group A and group B (box 5). Subsequently, the enrichment table of common or
specific metabolites in group A and group B is displayed (box 6). Clicking the
“Pathway” button enables users to obtain a list of pathways (box 7). If users click on
the pathway name, the corresponding pathway page in the MetaCyc database will be
retrieved. Users can also view the enrichment of common or specific metabolites in
group A and group B. Moving the mouse over the bubble in the bubble diagram allow
users to view the corresponding metabolite information (box 8). Clicking on the
metabolite name in the table or the bubble in the bubble diagram provides access the

reaction related to the metabolite (box 9).



Distribution of metabolite difference between group A and group B plants
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Furthermore, users can obtain a heat map of metabolite similarities between group A
and group B plants (box 10), and a list of literature related to all plants in groups A
and B (box 11).

Metabolite similarities between group A and B plants

10 &
Similar jaccard
31

Plants of B group 086217
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um h8903916 078776 085057
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- o - m m
074101 e==
Solanum pennell 085611 079011 086317 - 0.85886 086002
Solanum melonge
g\a 085570 0.85702 1 0.84505 0.85341 086047

Salanum lyesper

it 074101 74863 077976 077695

Solanum commers.
onit 084933

Selemiit chi et 084765 079170 085741

085167 085472

Solanum aethiop

icum 085218

084500 085244

Plants of A group

Brassica carinata

Brassica creticasub Brassica napus Brassica rapa
spinivea

Literature

There are 6 relevant literature.

1"

Finkers-Tomczak A, Bakker E, de Boer J, van der Vossen E, Achenbach U, Golas T, Suryaningrat S, Smant G, Bakker J, Goverse A Comparative sequence analysis of the potato cyst nematode resistance locus|
H1 reveals a major lack of co-linearity between three haplotypes in potato (Solanum tuberosum ssp.).Theor Appl Genet. 2011 Feb: 122(3):595-608. doi: 10.1007/500122-010-1472-9. Epub 2010 Nov
4.PMID:21049265.

>

Felcher KJ, Coombs JJ, Massa AN, Hansey CN, Hamilton JP, Veilleux RE. Buell CR, Douches DS.Integration of two diploid potate linkage maps with the potato genome sequence.PLoS One. 2012.7(4).:¢36347 |
doi; 10.1371/journal.pone 0036347, Epub 2012 Apr 27.PMID:22558443.

©

de Boer JM, Datema E, Tang X, Borm TJ, Bakker EH, van Eck HJ, van Ham RC, de Jong H, Visser RG, Bachem CW.Homologues of potato chromosome 5 show variable collinearity in the euchromatin, but
dramatic absence of sequence similarity in the pericentromeric heterochromatin BMC Genomics. 2015 May 10;16(1):374. doi: 10.1186/512864-015-1578-1 PMID:25958312.

L

Lemke P. Moerschbacher BM, Singh R Transcripteme Analysis of Solanum Tuberosum Genotype RH89-039-16 in Response to Chitosan.Front Plant Sci. 2020 Aug 5;11:1193. doi: 10.3389/fpls 2020.01193,
eCollection 2020.PMID:32903855

o

Lomin SN, Myakushina YA, Kolachevskaya OO, Getman IA, Savelieva EM, Atkhipov DV, Deigraf SV, Romanov GA Global View on the Cytokinin Regulatory System in Potato. Front Plant Sci. 2020 Dec
21:11:613624. doi: 10.3389/1pls.2020.613624. eCollection 2020.PMID:33408733

o

Lomin SN, Kolachevskaya OO, Arkhipov DV, Remanov GA.Canonical and Alternative Auxin Signaling Systems in Mono-, Di-, and Tetraploid Potatoes.Int J Mol Sci. 2023 Jul 13;24(14):11408. doi:
10.3390/ijms241411408.PMID:37511169.

Species list

In the “Species list” module, PCMD has collected extensive species classification
information (e.g. taxonomy, reproductive characteristics, seed and leaf characteristics,
domesticated information) of 530 species, allowing for comparison of metabolite
characteristics of intra- and cross-species or multiple taxonomic levels. Taxonomy
includes 283 genera, 114 families, 57 orders, 15 classes and 4 phyla. Reproductive

characteristics include 502 species of flowering plants, 28 species of non-flowering



plants. Seed and leaf characteristics include 397 species of dicotyledons, 102 species
of monocotyledons, 9 species of gymnosperms, and 22 species of spore plants.
Domesticated information includes 151 domesticated, 186 wild and wild relative, 78
cultivated and feral, 58 natural commodity (box 1). By clicking on a species, users
can access its position in the tree diagram (box 2). Additionally, users can access the
corresponding species details page by clicking on the species branch in the tree

diagram or the corresponding bar chart (box 3).

Species list
PCMD has species (e.g. y, rep characteristics, seed and leaf characteristics,
domesticated information) of 530 species, allowing for pari: of istics of intra- and Pt or multiple ic levels.

Taxonomy includes 283 genera, 114 families, 57 orders, 15 classes and 4 phyla. Reproductive characteristics include 502 species of flowering plants, 28
species of non-flowering plants. Seed and leaf characteristics include 397 species of dicotyledons, 102 species of monocotyledons, 9 species of
gymnosperms, and 22 species of spore plants. Domesticated information includes 151 domesticated, 186 wild and wild relative, 78 cultivated and feral,
58 natural commodity.

search: Download
1 Species 4 Number of metabolites ~ Ranking®  Number of exogenous metabolites® ~ Ranking®  Number of enzymes ~ Ranking®  Nun
Abies alba(Aal) 3835 504 706 513 1651 505
Abrus precatorius(Apr) 4414 150 835 32 1905 238
Acer truncatum(Alr) 4229 406 803 155 1813 441
Acer yangbiense(Aya) 4434 108 814 9 1939 81
Actinidia chinensis(Ach) 4364 248 827 a7 1889 290
Actinidia eriantha(Aer) 4344 212 7 357 1898 262
Actinidia rufa(Aru) 4361 253 792 229 1865 360
Aegilops tauschii(Ata) 4539 2 850 19 1939 81
Aldrovanda vesiculosa(Ave) 4126 454 733 498 1825 426
Allium sativum(Asa) 4301 201 785 292 1012 204
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other plants“: 3. Papaver somniferum (0.91527) Sy
4. Amphicarpaea edgeworthil (0.91393) Class Eukaryota;Virdiplantae;Strepto
5. Arachis ipaensis (0.91075) phyta;Magnoliopsida:Fabales;F
6. Arachis duranensis (0.80908) abaceae;Glycine
7. Vigna unguiculata (0.90725) Taxonomy Eudicot
8 Phasec/usrlunatus (0.90703) Characteristic Flowering
9. Cicer arietinum (0.90625)
10. Arachis monticola (0.90558) Demestication Domesticated




Search metabolites

The “Search metabolites” module is mainly divided into two parts: “Search
metabolite” and “Browse metabolites”. In the “Search metabolite” section, users can
input the name or ID in PCMD of a metabolite (box 1), and then click the “Submit”

button to retrieve the related information of the metabolite.

Search metabolite

1 nput metabolite® [

e.g. gamma-solanine or PMIR00026

Bl B

The first page of results is basic information about the metabolite (box 2), the
distribution of metabolite in 530 species (box 3) and the classification of the species
containing this metabolite (box 4). Users can also access the enrichment table (box 5)
and bar chart (box 6) of species by family.

Distribution of metabolite in 530 species

2 The input




Enrichment of the input metabolite in species families

seacte| ]

5 Family Famlly numbar ratio® BgRatio® Counta® Pvalus®
Pomosiss 0.141 (74/523) D140 (THE30) T4 0470
& 0.50
0.728
SRIEET) 28 0.762

0.0363 [1/E21) 0.0358 (19530
0.0249 [13/523) 0.0245 (13830
0.0249 (1NE21) 10.0245 (1VE30

0.0229 [12/523) 0.0228 (127630
00224 (12/523) 0.0225 (127830) 12
0.0172 (8/523) L0170 {S/530) ] 0.916
Shawing 1 to 10 of 114 enlres Previous z 3 4 5 i 12 ezl
e
0000 038

Additionally, users can obtain reactions associated with the metabolite (box 7).
Clicking on the “details” button allow users to access the detailed information page of
the reaction (box 8). The list of literature based on metabolite category can be

obtained in box 9.



Reactions

UDP-alpha-0-g + solanidine -> g; ine & H + UDP

In the “Browse metabolites™ section, basic information about metabolites in PCMD is

displayed. By clicking the metabolite ID, users can access the metabolite page in

PCMD. Clicking the metabolite name allows users to access the metabolite’s detail

information page.

Browse metabolites

Id Hams structure Formula Molecular weight Monsteafoplc mass
"
L]
PRAIROODT 3 e & ?"'f | 0152 SE9.40 a0 0945
n
5]
1
o _.-'-.,__,-I
Phd | | 16
T
P G i | | 1 4203 312 1.0770
-~
ol
e {J\ e
J,...,[_ [

Search structure

The “Search structure” module offers two search modes (box 1): Input the structure

and Draw the structure. When selecting “Input the structure”, users need to input the



structural formula of metabolites and species of metabolites (box 2). On the other
hand, when selecting “Draw the structure”, users need to draw the structural formula
diagram of the metabolite (box 3) using the plug-in, generate the mol formula of the
metabolite, and input the supported similarity, molecular weight, maximum output
result and species (box 4). Afterward, users can click the "Submit" button to obtain
the list of metabolites that meet their requirements (box 5). Moreover, in search
results (box 5), users can access the metabolite page in PCMD by clicking on the

metabolite ID and the metabolite's details page by clicking on the metabolite name.

Search by structure

1 ne® ®Input the structure O Draw the structure |

2 [input stwrcture®@: |
e.g. C29H4601

<@ |

e.g. Actinidia chinensis
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Search result:

5 Id Name Structure Formula x::;:'ar :Z::Isummc Species Reaction
5 -”""v Actinidia RXN-4210;RXN-
PMIR00026 H C20H4601 4107 410355 = 1=
dehydroavenasterol A~ chinensis 4209
LT
Actinidia RXN-11939;RXN-
PMIROD228  avenastenone C20H4BO1 4107 410355 : peoses
chinensis 11938
4 d-dimethy-5- S
alpha-cholesta- H Actinidia RXNE6-
PMIR01695 A~ C29H4601 4107 410355
= 8,14,24-trian-3- LT 2 chinensis  306;R12323
beta-ol
4alpha-methyl- - A
Salpha-ergosta- L Y . - Actinidi : .
PMIRO1606 Do Pro-ergosia Jh C20H4601 4107 410.355 clinidia 41404 14.13.70-
14,24(28)-trien- LT chinensis RXN
3beta-ol -
Showing 1t0 4 of 4 entries Praiiis n Next

Search molecular weight

In the “Search molecular weight” module, users can search for metabolites by
molecular weight. Users enter the range of molecular weight and species in box 1, and
then click the "Submit" button to obtain the list of metabolites that meet their
requirements (box 2). Similarly, in the search results, users can access the metabolite
page in PCMD by clicking on the metabolite ID and the metabolite's details page by

clicking on the metabolite name.

Search by molecular weight

4 |choose molecular weight®: | |
eg.0to20
ter by species®: [ en B

€.g. Actinidiz chinensis

=3
Search results:
2w Name Structure Formula oo Species  Reaction
weight mass
Actinidia  RD4930:R04770:R11918:R00571:R009¢
PMIR00EE3 i H3N1 17031 17.0265
ammens ! N chinensis  19275;RXN-19274;R08221
RXN30-227;R07491;RXN-20979:RXN-"
Actinigia 19526:R04936,RXN-17335RO4TTO:R0:
PMIRO1344  H20 o H201 18015 18.0106 hions 13811:RXN-8B4T-R11976:FORMAMIDA
DEHYDRATASE RXN;GLUTDEHYD-R>
DEHYDROGENASE-RXN;RXN0-3962,f
) Actinidia )
PMIR01481 OH- HO H101 17.007 17.0027 N RXN-16805
chinensis
FORMAMIDASE-RXN:RXN-8990:PHEN
DEHYDROGENASE-RXN;RXN-10032:(
Actinigia  1909AMINEPHEN-RXNAMINEOXID-
PMIR01609 ammonium LA H4N1 18.039 16.0344 chinnsis UREIDOPROPIONASE-RXN;UREIDOG
*1%5  RXN;LCYSDESULF-RXN;GLUTAMATE
13997,CYSTATHIONINE-BETA-LYASE-
RXN:RIBOFLAVINSYNDEAM-RXN
.

»
Showing 1 to 4 of 4 entries Previous n Next



Metabolites-enrichment

The “Metabolites-enrichment” module allows users to perform an enrichment analysis
of a group of metabolites. In this page, users can input a group of metabolite names or
upload a metabolite file (box 1) and click the "Submit" button to obtain the related

results.

Input metabolites

Tips: Please input metabolite names or id in PCMD. Metabolites are separated by "in" or "," or " If uploading file, be aware that only metabolites should be in the file.

eg: _alpha-solanine;beta-solanine;gamma-solanine o example_1

1 | | s Ao

The first page of results displays the basic information of metabolites (box 2) and the
classification of metabolite (box 3), which is defined by PCMD. Users can also access
the metabolite page in PCMD by clicking on the metabolite ID and the metabolite’s

detail information page by clicking on the metabolite name.

Basic information of metabolites

2|« Name Structure Formula Molecular weight Monoisofopic mass Species

PMIR04525  all-trans-ycopene Amdmhdmmpner C40HSE 536.882 536.438 Abies alba,Abrus precatorius A

PMIR05428  solanidine C27H44N101 383651 397.334 Actinidia chinensis Artemisia
PMIR0B96S  Flavones ( O L (l 0 0 Abies alba, Abrus precatorius A
Showing 1 to 3 of 3 entries Previcus - Next
Classification of metabolites
3 PCMD roughly classifies metabolites, and the specific classification of metabolites is as follows:
organic
" o secondary 9 .
isoprenaid y heterobicyclic
metabolite
compound
324%
alltrans- solanidine Flavones
Iycopene




Next, users can view the distribution of the input metabolites in 530 species (box 4).
In box 5, users can access the enrichment of metabolites in 530 species. By clicking
the species name in the table, users can obtain the detailed page of species and hover
the mouse on the bubble to display the name of the enriched species, the number of
the enriched metabolites and the corresponding P-value (box 6). Finally, users can

obtain the list of literature related to the input metabolites in box 7.

Distribution of metabolites in 530 species

4 | These metabolites you submitted are included in 107 of the 530 species, which is 20% of the total number of species.
Inspecies £
A 20.19%
Abies alba l
Abrus precatorius
Acer truncatum W Inpecies
Exspecies
Acer yangbiense
Actinidia chinensis
Actinidia eriantha
79.81%
Actinidia rufa
Aegilops tauschii
Aldrovanda vesiculosa
Allium sativum
—
Enrichment of metabelites in 530 species
Specias Specioe number ratle® BoRatio® Count:® Povaius®
010077
3 010349
0.70€4°
3 0.40808
010830
3 o.11z8
ma
2/ 4|8 5 Next

Maetabaolites enrichment of 530 species 6
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There are 100 relevant literature. =
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ID conversion

The “ID conversion” module supports 17 databases for id conversion, including
Biocyc, PubChem, CHEBI, KEGG, CAS, ChEMBL, MetanetX, NIKKAIJI,
KNApSAcK, 3DMET, ChemSpider, SEED, PDB-CCD, HMDB, BiGG, Metabolights,
PMhub database. Users first select the database of the input ID (box 1), enter the ID,
or upload the file containing the ID (box 2), then select the target database for ID
conversion (box 3) and click the "Submit" button to obtain the related result.

Firstly, PCMD displays the number of items entered, the number of results in PCMD,
and the number of results that meet the requirements in PCMD (box 4). Secondly,
users can obtain the list of ID conversion (box 5).

ID conversion

CHEBI, KEGG, CAS, ChEMBL, MetanetX, NIKKAJI, KNApSAcK, 3DMET, ChemSpider, SEED, PDB-CCD, HMDB, BiGG, Metabolights, PMhub
Please choose the entered D type, input the ID, and select the target type for the ID conversion. Please upload the file according to the format of the example.

1 Input type

Input id

&.g. PMIR02337, PMIR02338, PMIR02339

SRR | R




etected as input. X

nd for the target type in PCMD.

Results:
Search;
5 PCMD Convertible database
Biocyc: CARNITINE
PubChem: 10917
PMIR01334
! CHEBI: 16347
CAS: 44985-719
Biocyc: WATER
PMIR01344
PMIR02338
KNApSAcK: C
3DMET: B
PDB-CCD: F6P, P6P

Showing 1 1o 3 of 3 entries Previous Next

Metabolites-comparison

The "Metabolites-comparison" page supports comparison of metabolite data with data
in PCMD to annotate metabolite data. Users can enter a set of metabolite names or up
load a file containing metabolite names (box 1). After clicking submit, the page will d
isplay the basic information of the metabolites (ID, name, formula, molecular weight,
monoisotopic mass, classification, number of participating reactions), distribution am
ong 530 plant species and support from other databases (box 2). Among them, click o
n the number of plants to get all the plants containing the metabolite, and click on the
plant name to jump to the corresponding plant details page (box 3). Click on any other
database ID corresponding to the metabolite to jump to the corresponding page (box

4).



Metabolites-comparison

Tips: Users can upload or input metabolites to compare them with the metabolite data in PCMD. It is worth noting that the file content should consist of the metabolite names, and the

metabolites should be separated by ', "n', or ',".

1 Input metabolites : |alPha-golaning
beta-golanine
gamma-golaning
4
e.g. example data
AR
3 item(s) detected as input. b4
3 result(s) found in PCMD.
Results:
Search|
WMolecur Monoisotop Other
Id Name Formula cectiiay anoisatapic Class Reaction Species 5
weight mass database
4 | Pubchem
25245074
KNApPSACK:
- i | entity;molecul tity; d; C00034521
PMIR00304  P3™M®  CaslsaNtOs  560.8000 560.3951 chemical entity;molecular entiy;secondary 36
solanine metabolite; alkaloid;,gamma-solanine HMDB:
HMDB0033678
pmhub_id:
MS000172850
PubChem:
bt chemical entity;molecular entity;secondary :?;1;5:90
PMIR02301 sl C39H63N1011 722.9000 722.4479 melat.mme‘alka[om‘glycoaikalc\d;beza- 1 12 HMDB33696
solanine p
pmhub_id:
M5000015094
Biocyc: CPD-
9211
PubChem;
25245860
o chemical entity;molecular entity:secondary E:ggi.(?:ggzu
PMIR02310 pha- C45H74N1015 869.1000 868.5059 metabolite;alkaloid;glycoalkaloid;alpha- 1 12
solanine A KNApSACK:
00002262
HMDB:
HMDB34202
pmhub_id:
MS5000098594
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Species

_ Actinidia chinensis

. Artemisia annua

. Artocarpus altilis

. Camellia sinensis

. Capsicum chinense

. Chiococca alba

_ Citrus medica

. Clethra arborea

. Coriandrum sativum

. Cynara cardunculus

. Daemoncrops jenkinsiana
Datura stramonium
Daucus carota
Ensete ventricosum

. Ficus microcarpa
Helianthus annuus
Lactuca saligna
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Reactions

In the “Reactions” module, the page is mainly divided into two parts. In the “Search
reactions” section, users can input the metabolite name (box 1), select the input
metabolite as a reactant or product (box 2), and then click the "Submit" button to
obtain reactions that meet their requirements (box 3). Furthermore, users can access

the reaction’s detail page by clicking the “details” button.

Search reactions

1| °
e.g. all-trans-lycopene or solanidine or Flavones
2| 00s pe reactant @ product
Search results:
3 Reactions
all-trans-lycopene + 2 oxygen -> 2 pseudoionone + 4,9-dimethyldodeca-2.4,6,8,10-pentaene-1,12-dial | il |

all-trans-lycopene + 2 oxygen -> bixin aldehyde + 2 sulcatone

Acceptor + all-trans-lycopene -> all-rans-3,4-didehydrolycopene + Donor-H2

alk-trans-lycopene -> delta-carotene

all-trans-lycopene -> gamma-carotene

all-trans-lycopene + 2 oxygen -> pseudoionone + 8',10-diapocarotene-8',10-dial + gerania

all-trans-lycopene + 2 oxygen > pseudoionone + 10',6-diapocarotene-10' 6-dial + sulcatone

ene <=> all-rans-lycopene

ETR-Quinones + all-rans neurosporene - all-trans-lycopene + ETR-Quinols

prolycopene -> all-trans-lycopene

ene -> alltrans-lycopene + Donor-H2

e -> all-trans-lycopene + 4 Donor-H2

The second section is “Browse reaction” (box4), which displays all the reactions in
PCMD. Users can click on the metabolite in the reaction to jump to the detailed page.
By clicking the "details" button, users can access the basic information of the reaction,
including the equation name, enzyme, pathway, and links to the equation in other
databases (box 5). Additionally, users can click on the enzyme name to jump to the
corresponding enzyme details page (box 6) and click on the link of pathway and other

databases to jump to the corresponding page.



Browse reactions

Literature

In the “Literature” module, this page is divided into two parts: Statistics of literature
and Literature search. In the “Statistics of literature” section, users can obtain the
statistics of all literature about metabolites category (box 1), 530 species (box 2),
published year (box 3) and published journals (box 4). By clicking on the bar chart
and line chart, a list of the related literature information will be displayed.

In the “Search literature” section, users can select an option: “Metabolite category”,
“Species”, “Published year” or “Published journal”, after that click the "Submit"
button to obtain the related result. The search result is a list of the literature
information in PCMD that meets user’s requirements (box 5). Additionally, users can

access the PubMed page of literature by clicking on the title of the literature.



Statistics of literature

Statistics of metabolite category from 33,397 literature b
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Search literature

e category v flavono

e.g. flavonoid or alpha-solanine or Arabidopsis thaliana or 2022 or Plant Physiol

5 Search.| Downlaad
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beta-D-Clucoside T
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Download

The “Download” module currently supports three types of data download: metabolites
and metabolic network. To access the data, users can input the species (box 1) and

click the "Download" button.

Metabolites

1 Input spucicse [

Metabolic network

Input sp«:ucse‘ [
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