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Table S1 | Significant differential metabolites and corresponding metabolic pathways between cultivars. A vs B,
if down-regulated, A has more metabolite than B; if up-regulated, B has more metabolite than A. Abbreviations: MP —

multipurpose.
All significant Differential
C‘(lfl;::‘;fl;::)ps dlﬂe‘re t:pa] Up-re‘g u]_aled Down-l"eg‘l_xlated Up-regulated metabolic pathways Down-regulated metabolic pathways ‘::;);:ﬁg s
[%]
Alcaldel/ 475 246 229 Stilbenoid, Flavone & Flavonol, Glutathione, Sulfur Arginine, Linoleic acid, Alanine/Aspartate/Glutamate, Proline, 41.4
Dongzao Porphyrin, Nitrogen, Cyanoamino acid, Valine/Leucine/Isoleucine, D-
amino acid, Pyrimidine, Glyoxylate and decarboxylate, Butanoate,
Propanoate
Alcaldel/Jinsi 375 192 183 Arginine & Proline, Purine alkaloids, Phenylpropanoid, Sphingolipid, Flavonoid 40.5
Pyrimidine, Nucleotides, Tropane/piperidine/pyridine alkaloids,
Betalain, Fatty acid, alpha-linoleic acid, glutathione, Purine,
Stilbenoid
Alcaldel/Jixin 415 173 242 Flavonoid, Phenylpropanoid, Tryptophan, Arginine & Proline Nucleotide, Pyrimidine, Purine, Arginine, D-amino acid, Linoleic acid 41.1
Alcaldel/JKW 422 171 251 Phenylpropanoid, Arginine & Proline, Flavonoid, Flavone & Pyrimidine, Nucleotide 40.5
Flavonol
Alcaldel/KFC 483 365 118 Flavonoid, Flavone & flavonol, Phenylpropanoid, Stilbenoid Tryptophan 53.7
Alcaldel/Lang 330 212 118 Flavonoid, Phen: id, Tryptophan, Pk 5 385
Glutathione
Alcaldel/Li 336 206 130 Flavonoid, Sphingolipid, Quinone Tyrosine, Isoquinoline alkaloids, Nucleotide 42.6
Alcaldel/Maya 489 368 121 Phenylalanine, Phenylpropanoid, Flavonoid, Arginine & Proline Flavone & Flavonol 42.5
Alcaldel/ 378 103 275 Flavonoid, Quinone, Flavone & Flavonol, Purine, Nucleotide Tyrosine, Isoquinoline alkaloids 55.6
Shanxi Li
Alcaldel/ZCW 404 203 201 Arginine & Proline, Phenylpropanoid Nucleotide 43.7
Dongzao/Jinsi 544 278 266 Linoleic acid, Cyanoamino acid, Amino acid, Sphingolipid 45.8
Tropane/piperidine/pyridine alkaloid, Quinone, 2-oxocarboxylic
acid, glucosinolate
Dongzao/Jixin Si1 230 281 Arginine & Proline, Nucleotide, Purine Glutathione, Flavone & Flavonol 42.6
Dongzao/JKW 564 316 248 Linoleic acid, Nucleotide, Purine, Arginine & Proline, Flavone & Flavonol 394
Phenylalanine, D-amino acid,
Dongzao/KFC 531 403 128 Arginine & Proline, Flavonoid, Isoquinoline alkaloid, Linoleic Glutathione 424
acid, Flavone & flavonol, Tyrosine, Phenylalanine
Dongzao/Lang 520 209 311 ‘Amino acid, Cyanoamino acid, D-amino acid, Glutathione, Phenylpropanoid 48.2
Nucleotide
Dongzao/Li 487 260 227 Amino acid, Flavonoid, Linoleic acid, Sphingolipid Phenylpropanoid, Flavone & flavonol, Sulfur 50
Dongzao/Maya 575 400 175 Linoleic acid, Quinone, Tyrosine, Arginine & proline, 42.4
Tropane/piperidine/pyridine alkaloid, Isoquinoline alkaloid,
Cyanoamino acid, Purine, Pyrimidine,
Alanine/Aspartate/Glutamate, Nucleotide
Dongzao/ 528 188 340 ‘Amino acids, Linoleic acid, Flavonoid, Isoquinoline alkaloid, Phenylpropanoid 46.7
Shanxi Li Phenylalanine, Nucleotide
Dongzao/ZCW 571 302 269 Linoleic acid, Purine, Nucelotide, Pyrimidine, Arginine & proline 353
Jinsi/Jixin 473 195 278 Vitamin B6 Linoleic acid, Amino acids, Betalain, Phenylpropanoid, Glutathione 50.7
Jinsi/JKW 47 36 11 ‘Amino acids, Tropane/piperidine/pyridine alkaloid, glucosinolate, 2- 62.5
oxocarboxylic acid
Jinsi/KFC 494 379 115 Sphingolipid, Flavonoid, Flavone & Flavonol Cyanoamino acid, Thiamine, Amino acids, Nucleotide, Pantothenate & 46.8
CoA, Purine
Jinsi/Lang 420 270 150 Fructose & Mannose, Nucleotide, Linoleic acid, Phenylpropanoid, D-amino acid 43.5
Jinsi/Li 403 195 208 Sphingolipid, Flavonoid, Flavone & Flavonol, Lysine Linoleic acid, Tropane/piperidine/pyridine alkaloid, zeatin, 39.8
phenylpropanoid, arginine & proline, glutathione, Nucleotide
Jinsi/Maya 533 394 139 Phenylalanine, Tyrosine, Arginine & proline Purine, Nucleotide, Glutathione 39.2
Jinsi/Shanxi Li 473 178 295 Flavonoid, Flavone & flavonol Linoleic acid, Tropane/piperidine/pyridine alkaloid, phenylpropanoid 40.2
Jinsi/ZCW 339 158 181 Tropane/Piperidine/Pyridine alkaloid, Glucosinolate, Amino acids, 2- 455
oxocarboxylic acid
Jixin/JTKW 498 267 231 Linoleic acid, Phenylpropanoid Flavonoid 43.9
Jixin/KFC 531 377 154 Flavone & flavonol, Flavonoid, Phenylpropanoid, Tryptophan, Purine 56.7
Tropane/piperidine/pyridine alkaloid, phenylalanine
Jixin/Lang 466 215 251 Nicotinate/Nicotinamide, Glutathione, Nucleotide, Pyrimidine, Phenylpropanoid 209
Linoleic acid
Jixin/Li 481 256 225 Flavonoid, Sphingolipid, Arginine, Flavone & Flavonol Tyrosine, Phenylpropanoid 44.8
Jixin/Maya 574 192 382 Phenylalanine, Tryptophan, Arginine & proline, Sulfur, flavonoid 45.2
Tropane/piperidine/pyridine alkaloid, linoleic acid,
Jixin/Shanxi Li 553 245 308 Flavonoid, Sphingolipid, Flavone & flavonol, Linoleic acid, Phenylpropanoid 39.7
Glutathione
Jixin/ZCW 510 286 224 Glutathione, Pantothenate and CoA, Linoleic acid, Flavone & Purine 37.1
flavonol, Nuceotide,
JKW/KFC 517 132 385 Flavonoid, Flavone & flavonol, lipid, phenylpropanoid, Purine 49.2
arginine, phenylalanine
JKW/Lang 436 177 259 Flavonoid Purine 40
JKW/Li 452 207 245 Flavonoid, Flavone & flavonol Linoleic acid 443
JKW/Maya 561 392 169 Phenylalanine, Sphingolipid, Tyrosine, Tryptophan, Arginine & Purine, Phenylpropanoid 40
proline
JKW/Shanxi Li 510 232 278 Flavonoid, Flavone & Flavonols, Sphingolipid Linols cid, unsaturated fatty acids, tropane/piperidine/pyridine 43.1
alkaloids, phenylalanine
JKW/ZCW 384 160 224 Sphingolipid, Flavonoid, Flavone & flavonol Phenylalanine, Purine 37
KFC/Lang 498 178 320 Glutathione Phenylpropanoid, Flavone & flavonol, Tyrosine 455
KFC/Li 492 154 338 Glutathione, D-amino acid, Phenylpropanoid, Flavonoid, Tropane/piperidine/pyridine alkaloid, 50.8
Flavone & flavonol
KFC/Maya 474 222 252 Linoleic acid, Tryptophan Purine, ide, Fl id, Flavone & flavonol 522
KFC/Shanxi Li 504 293 211 D-amino acid, glutathione, cofactors, tryptophan, sucrose, phenylpropanoid, linoleic acid, betalain 517
ino acid, cysteine & ionine, purine
KFC/ZCW 498 381 117 arginine & proline flavonoid, flavone & flavonol, purine, phenylpropanoid, stilbenoid, 492
nucleotide
Lang/Li 355 149 206 Purine, Nucleotide Flavonoid, Isoquinoline alkaloid, Phenylpropanoid, Tyrosine, 50
Phenylalanine
Lang/Maya 437 265 172 Tyrosine, Phenylpropanoid, Linoleic acid, Arginine & proline 5 ine, G i Purine, Flavonoid, Nucleotide 41.8
Lang/Shanxi Li 392 193 199 Purine, Nucleotide P ine, Flavonoid, P . Phenylpropanoid, Cysteine & 50
hi Pyrimidine
Lang/ZCW 445 181 264 Arginine & proline, Tyrosine, Glutathione, Nucleotide, Purine, D-amino acid, Flavonoid 422
Tropane/piperidine/pyridine alkaloid, phenylpropanoid
Li/Maya 486 337 149 Linoleic acid, Tryptophan, Phenylpropanoid Purine, Glutathione, Nucleotide 44.6
Li/Shanxi Li 42 36 6 Glucosinolate, Amino acids, Phenylpropanoid, 2-oxocarboxylic acid 75
Li/ZCW 436 198 238 Glucosinolate, Amino acids, 2-Oxocarboxylic acid 42
Maya/Shanxi 500 297 203 Purine, Nucleotide, Glutathione, Sulfur Tryptophan, Linoleic acid, Quinones, Tyrosine, Phenylalanine, 429
Li Isoquinoline alkaloid
Maya/ZCW. 519 130 389 Tropane/piperidine/pyridine alkaloids Phenylalanine, Tryptophan, Arginine & proline, Flavonoid 53.1
Shanxi Li/ZCW 494 312 182 Phenylpropanoid, Arginine & Proline, Linoleic acid Flavonoid, Purine, D-amino acid, Pyrimidine, Nucleotide 47.8
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2 DRONE G211 Dy draxyoctadee 8-enoic acid
Pinocenbrin-7-06"-G:ralony )glucoside

Benzyl B-primeveroside

Val-Tyve-OH

6'-OFenuloyl-Dsucrose
Benzyl glucoside
Benzyl2" Oxylasyiiglucosids

Hydroxy-L-lsoleucine
OAcetylserine

4-Guanidinobutyric

A-Hydmxypnenyllacllc i

(S)-2-Hy droxy-3-(4-Hy droxypheny|)Propanoic Acid
Methy! 2.4-clhydroxyphenylacetste
Lys-Val-Asn-Val

Phenylmethy - quucunymnon o

Gucosyl 2-Hydroxy-4-Methylpentanoic Acid
7—Nelnylguanlne

hydeoxy 7-methoxyflavone (hammoidn)
l:iomatm (6.7.3 roxy-4"-methoxyflavone)
rahydroxy-6-methylfavanone
xmmoxyamgenm

Quinacyl syringic acid

et

5,7-Dihy droxy-1 (3H)-is0benzofuranone

Phenylprapianic acid-Of-Dglucopyranoside
-Obeta-Dglucosyl-4-counric aci

S yrony Smeiny pentanole acid

Creatine
Scopoletin-7-Oxylosyl(1-6)gluco:
His-Giy-lle

N-Acetyl-L-Arginine
NAcetyl-Lglutaric acid
N-Alpha-Acetyl-L-Asparagine
N-Acetyl-Ltyrosine

NAcetyl-L-eu
N-Acetyl-L-threonine
4-Hydroxybenzoic acid
I N B [ I T I I 7 I I Vanillic acid

retin (5.7,8-Trihy droxy-6-methoxycourmarin)
pic acid

ydroxy propy! palitate

iyl S-aminopropanoate
N.N-Dinethylglyci

Choline

2-Aminoisobutyric acid
Pytidoxine-5*hasphate
Naringenin-7-0{2"-Oapiosyljglucoside
BNcotinamide mononucleotde

Indole-3-carboxylic aci
Indole-5-carboxylic acid*

LGlycyl-Lsoleucine
Lvaly[-LLeucine
Leu-As
2-Hydroxycinnaric acid*
&-ydroxycinnanic Acia*
_— _ _—_______—_—_—_—_—_—_—_—_—_—_—_— °,V|
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- - Ferulic acid

L-Phenylalanyl-L-phenylalanine
yLinolenic Acid

Crepenynic a

Bodetinore ais (Lauric acid)

Myristoleic acid
Cls-47.10,13,18,19-Docosahexaenolc Acld

)9, ic acid
12,13-Epoxy-9- rindasonnid Acid
Pelroselinic acid
Elaidic Acid
& Sotadecanaic acid(Vacoenic acid)

13(S)Hy droxyoctadeca-9Z, 1 E-dienoic acid
alpha-Hydroxylinoleic aci

17-Hydroxylinol d
9,12-ctadecadiynoic Ac
Methyl 12-phenyldodecanoate
Phe-Cys-Ala
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Ensopine
Gin-Ala-Gu-Asp
5-Ala-Gu
Apoglaziov
Hydrohydrastinine
Nomuciferine
Ser-Se
Nenomuciferine
Gy-Thr-Gy
Leu-His-Giy-Phe-His
Arg-Cys-Asn

HTyrty rty -OH
Demethyl Goniferin
12-Hydroxyoctadecanoic ac
S TN, 99, 12(5)13(5- Ty droxy -10(Eyctadecsnoic acid
9,10:Dihydroxy-12,13-epoxyoctadecanoic acid
Undacylic Aci
12,

ydroxy prop: palnitate
polle
B-Pseudouridine

Tetrahydroprotopapaverine

(8/5,0dimsthoxy 2.3,12.12a-telrahydro-1benzol6,7loxepino(2.3 4-)soquinolin-s-l

Ser-Trp-Trp

NADP (Nicotinamide adenine dinucleotide phosphate)

L-Fucito!

DXylonic acid
-Hy droxyisocap

3-0Dglucosylge

Methyl caffeate

Xylitol

Asimilobine
Ser-Gu-Ser-Asp-lle
rabinos
L-Xylose
Trp-Gin-Met
2 4-Hexadienoic ai
Afzelechin (3,5.7.4'-Tetrahydroxyflavan)
Epiafzelechin
Fisetinidol

uxeun-u-oglueoslue (Fraxin)
8.7 Dihydroxyohromans glucoside

Ogluco:
(. 7~Uhydmxycnumnn5 Oglucoside)

s
Daphnin
Scopoletin (7-Hydroxy-6-methoxy courmarin
Isascopoletin (3+ydroxy-7 Aisthexycoursitn)
bt

ydroxycinnamoylg
37 By dloxy chronend-one.
Kaerpferol-3-0(6™-Oacelyglucoside
Luteolin-7-0:(6"-malonyl)gluc

rplorol 3 0.6 malanyiloaacioside
8-Epiloganic acid
Arormadendrin (Dihydrokaermferol)
23.4-Trihydroxybenzoic aci
Stact

M

Thr-Ser-Gly
-nitro-L-tyrosine
Epicatechin-3'-O-8-D-glucopyranoside*
picatechin-4'-0p-Dglucopyanoside”
4 RhamosyloxyJphenylacetonitile
Ala-Thr-Tyr-Lys
Sorbitol-6-phosphate
D-Glucosanmine 1-phosphate
— — B-Hydroxyisovaleric acid
1 BT | e P T T e o DGlucose 1,6-bisphosphate
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zaguanine

I

Franyotanolamine
Hypoxanthine
6-Grethylguanine

il

Tyr-His-Asp
2,2-Dinethylsuccinic acid
tamne

[ L-Lysine
| N S NN N N NN BN NN S S e A S S S N s S — 0 e R — 1 T e T 1 PO e | Solatriose
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Hydroxy ricinoleic acid

c Acid
Riclm)\alc acid
1-Eic

Adenosylmethionine
L-Histidine

~Valine
V-Gutany -L-valine

i id

6-Aminocaproic acid
6-Deoxyfagonine

roxy-4-methoxypheny acetamide
a-tydroxy-Lphenylalanine
L-Tyro:
S%lhyli-cysl.lne
L-Hom

n oxy-Lproline
y-Gutamyiphenylaianine

n-Ser-Gy.
Anthranilate-1-O-Sophoroside
Nicotinic acid adenine dinucleotide
Trimethyllysine
SS.8R-OHODE: (55,8R 92 122)-5.8-Dinydroxyoctadeca-9,12-dienoats
S hrabinosyypoxaniine

Seony msmyumo)-ceno:me
S.(5"-Adenosyl)Lmethionine

Fiavin Single Nucleotida(FAN)

ATP; Adenosine 5'-Triphosphate

Adenosine 5'-diphosphate

S-(Methyl)glutathione

Propyl 4-hydroxybenzoate

Ethyipa

4-OSinapoylquinic acid

12-Ox0-10E-Dodecenoic Acid

1-Cctadecanol

6-Hydroxyhexanoic acid

Zisopropyimalic Acid

Prolyiprol

mnanesmmmc acid

Cycloleu

Pyrogiutams acid

Chivecolic Acid

Nekethyl-L-proline
LSyclopentytgiyel

LPiolyl-LPhenylalanine

NeAethyl-a-aminoisobutyric acid

L-Phenylalanine

4.5,
N-Benzylmethylene isomethylamine
Phe-Asn.

2-(Ltyrosyl)oxy)-5-anino-5-0xopentanoic acid
y-Gutanyltyrosine

5-Hydroxy-L-tryptophan

Nthyl-L-Gutamate
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L-Gutaric acid-Oglycoside
LGularineOglycoside

| — — Ophosphate-L-tyrosine
I ) I I B 1 3.5 Ehydrv 2H—Furo[3 2-ClQuinolin-4-One
£ N | I [ — [ I I 3-Indoleacrylic acid
3-arino snaphinolc a
L-Tryptophan
1-kethoxy-indole-3-acetanide
mAminophenylacetylene
cyclo-(Gy-Phe)
8- inoline
Ahydroxyquinoline
Methoxyindoleacetic acid
Indole
| S S I S 3-Indolepropionic acid
I} . [ N N-Acetyl-5-+ hydmxyuypumn-

His-Phe-Giu-As
ihydromyrisstin (Apslopsin)
18-Anhydro Dglucito

Sindoleacetonitile
Val-Asp

N-vbnomethyl-L-arginine
Arginine methyl ester
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Uridine-5'-diphosphoglucuronic acid
Uridine 5'-diphospho-Dgluco:
2-Pentyl-3-phenyl-2-propenal
Fistidinol

s-Citral

Creatinine
L-Nethionine Sulfoxide
9-Oxononanoic acid
-Op-Coumaroylshikimc acid Oglucoside*
d

Nepetin-7-Oglucoside(Nepitrin)
4-Hydroxybenzoylmalic acid
Pyridoxine.
Nlsobutyl-2€ 4E-octadienamide
2-Decanol*
1-Decanol*
Zbthylglutaric acid
droxy-2-methy|-3-0xobutanoic acid
Trehalost o phosphate
Z-Hydroxyethy phosphonic acid
thyl palmi

de

Allysine(6-Oxo DL-Norleucine)

"-Deoxyinosine-5'-monophosphate
-OH

5-OMethylvisammioside
2-Anino-3-methoxybenzoic acid
Aninomalonic aci

Succinic
Methyimslonic scid
3'5'-Cycll

Thr IIe-Asp pno-cu

s-Asp

,20(21)di ic acid
mumxy \iu1\uubogan|n-Am -Rha
Jujubasaponin Vi
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| [ [ N-Acetyl-L-Gutanine
— Epicatechin glucoside
catechin-4-8-D-galactopyranoside
3, 1 8-0ic acid
Malonic aci

Eriodictyol-7-Orutinoside-4'-0-Sophoroside
2-OMethyladenasine

Syringin

Hydroxylarulic acid glucoside
Sovoleoranciresinal 4- -Oglucoside
ThrTyrLeu-Gu

aci acid)
Phloroglucinol-1 osoqlucupymnuud.
HGly-Phe-Ser-OH

SerPho-Fhe

13( acid acid)
Syt serd 2 Oglucoside
2-Amnosthylphos phonate
oglutar
2%1hyl$4xos o cid
droxypinoresinol-d” 0.Gucoside
Sinapoyipatiecin

acid

(E).15(2)

2Rehy droxy-92,122.15Z-octadecatrienoic acid

98.13r12-Orophytadisnoic Acid

9-Hydroxy-13-0x0-10-0ctadecenoic Acid

2-Methoxy-6-undecyl-1 4-benzoqu

Punicic acid (92,11E,13Z-octadecatrienoic acid)
-Hy droperoxy-10E. 12,152-octadecatrienoic acid

Methyl 3-3-hydroxy 4-athoxyphenyljpropancate
inapyl alcof

3-DenydroL Theonic Acid

L-talic acid

{Abnomystin

rothy uracil

-Dihydro.

Sy At

3.30-Dihydroxyurs 2 1-en-28-0ic acid (leanderic acid)

6-Hydroxy kaempferol-3-ORutinoside-6-Oglucoside

Quercetin-3-Orutinoside-7-Oglucoside”

Sinapine

Hynmykaenwemm 8.7-0tiglucoside

Genkwanin-6-C-( yllglucoside

Dehydroascorbic e

2-a-Linolenoyl-glycerol®

1-a-Linolenoyl-glycerol®

2-Palnitoleoyl-Gycerol”

[Palmicleoyl-Gycerol
-Courmaroyl-cinnanoy|-caffeoy| spemidine

u Amno -15-hy droxy-Ti-methylpentadecanoic acid

S unyamxymnzolc acid (Protocatechuic acid)”
Methyl cumal

Terreic acid

2,3-Dihydroxybenzoic Acid®

2,5-Dihydroxybenzoic acid; Gentisic Acid*
1:0Sinapoy|-p-D-glucose"
Tyrosyl-yrosyl-phenylalanine

Cyclo(Pro-Val)

ARG

Putrescine
NeAcetylputrescine

Agmal

Qlercatin 3-xylosyl(1->6yglucaside”
Quercetin-3-0(6"-O-arabinosy|jglucoside®
Quercetin-3-Osambubiosid

ne
isoeugenol
abarexyglutarc acid
erceti ¢,-Omalonylglucosy5-Oglucoside

Setanin uaeumal -5-Oglu
o ilucostde
Chrysoeriol- 5 etyllglucoside
Quercetin SquIucosld e 7-Oxylosid
Prolocatechulc acid 1.0 ucosy\vnnlllnyl)
Taxifolin-3'-Ogluc
Quercetin4' -Oqlucosml (Spiracoside)”
Hesperetin-5-Ogluct
6-Hydroxyluteolin 5alucoi|d
Quercetin-3-Ogalactoside (Hyperin)*

ercetin-7-Oglucoside
Chrysoeriol-5-Oglucoside
L-Tyrosine methy| ester
1,6-anhydro-p-Dglucose
DGalactose
24,30-Dihydroxy-12(13)-ene-lupeol
$Hyarmuyun-12-an-28.0lo ald (Umolic acid)

cid

E R

acid)
2 -Hydroxyursolic acid
Inositol

side
N-4'-0glycosyl)-p-courraroyl agmatine

tin-4'-Oglucoside (Trlobatin)
/5'-Pentahydroxyflavan (Tricetiflavan)
43,4 5-Trinydroxybenzoxy Jbenzoic acid
Brevifolin carboxylic acid

Epicatechin

techin
1-OVanilloyl-D-Gucose
-Gl 10 Groxybenzoic acid methyl ester
Kaenpferol-3-Ogalactoside (Trifolin)*
Kaempfero|-7-Oglucoside”
Luteolin-3'-Oglucos
Luteolin-+'-Oglucos
ferol-3-Oglucoside (Astragalin)®
[ obagenn G Ge macacen T
Taxifolin(Dihydroguercetin)
Epigallocatechin
Gallocatech,

xy -

3,4,5,7.4
Pmcyumﬂm B1
Arecatannin B1
Procyanidin A2

4. acetate®

Quercetin 3.0(6"-Oacetylglucoside
Arecatannin A2
N-Acetylneuraminic acid

— GPnospnorylathanolamne
e e B B - s B 2,310 53 Tatrahydroxyurs-12-en-28-oic acid
= 7  biydoy2omomicsc
soceanaliic o
8-Methylflavo

2.3.15-Trinyaroxyolean-12-en-28-oic acid (Adunic acid)
Ceanothenic acid

N6-Acetyl-Llysine
2-Hydroxy hexadecanoic acid
050
Gucosyl 5,8-dihydroxy-2.6-diethylocta-2,6-dienoic acid
—_— [— 14,8 Tnhydmxynznhmalene 1-Oglucoside
/" T 1 ] [ — om0 B e EEEES LAspartyl-L-Phenylalanin
1 I I 1 I 1 | — 1 [ I — 1] e I‘;Iiga:.loyl-;;\lklmc acid
n-His-Lys
Quorcetin 5 Oglucuronide
Val-Ala-Hs <
HisVal TyrA.sp
Val-hsn Pho-hsp
Gy-TyrAs
Val-His-Leu-Asp
NGyl S phonyl-L-alanyl}3-phonyl-L-alanine

| — in-Arg-Tyr
[ S I _—_—_—_—_—_—_—_ ris Gu-Thriys
[ [ — 1, acid @ Lactone)
YyrFm -Thr-Val-As|
Kaenpferol-3,7- omglucam-
3,

.25-di ic acid
Val-Aa-fne-Asp
Asn

fydroxysbutianine A

8-Mbthoxy kaenpferol-7-Orhamoside

3-Dehydrosphinganine
4-Hydroxysphing
2 {Bodecy aminoy3 pheny!-1-propanol
Protocatechuic Acid Meth

(01 Caoxyvinyiloxy penzoic acid

¥
2:Hydroxy - Gphsnylpmpanom acid
4-Nethylphen:

Salieylc acid

Tyrosel: - Hydroxyphonylothancl
Dihydrosphingosine ate
13-methylnyristic ac
3-Hydroxylup-20(29 en-28-oic acid (Betulinic acid)
Lys-Ser-Phe-Gu

d ( acid)
2,3-Dihydroxylup-20(29)-en-28-oic e
Dihydroxyacetone phosphate

acid inic acid)
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Esculetin (6,7-Dinydroxycoumarin)

4,6-Dihydroxyquinoline

Leu-Leu-

Pro-His-Phe-Asp-Lys
.4-ODicaffeoylquinic Acid Methy| Ester"

3.5-ODicaffeoylquinic Acid Methyl Ester*

Asp-lie-Asn-Lys

acid
3,4-Methylenedioxycinnamaldenyde
4-Hydroxy-3 5-diisopropylbenzaldehyde
D-Erythros e-4-phos phat
Olean-12-en-3-one (B-Amyrone)
_—_—_ [ I I [ R N NN I N S 3.5,6,7,8,3',4'-Heptamethoxyflavone
L0 B NSNS N e S — — S — I I s I E— Eriodictyol (5,7,3',4'-Tetrahydroxyflavanone)
— LysoPC 1

methyladenosine
2{Formylaminojbenzoic acid
Luteolin-6-C-ara 7-Oglucoside
quinolinecarboxyhc acid
4-Hydroxyacetophenone

e O-Anisic acid (2-Methoxybenzoic acid)
_ _ _ hy ds 1, inoli

12
N7 igthyigusnosine
Hydroxyethyladenosine
DBty aminouanesi
7-Wethy[xanthine
1-Methylxanthine

Guanosi

Tryptamine

Serotonin; 5-Hydroxytryptamine
Yuanhuanin

moxylic acid
X 13 acid

T

1-(4-Methoxypheny|}-1-propanol

rysophanol-9-anthro
Gis-10-Pentadecenoic Acid(C15:1)
(+)7-is0-Jasmonic
54 Dimatnylacetophenone
D-Galactaric acid

coharic

Sedoheptulose
Bemunicin
Gucosyringic acid
#acstylbuy
Cany1-L1e
L-Leucyl-L+ nhenylzlamns
Epicatechin galla
Gatechin galiate
Thym
i ——
Luteolin-7-Oneohesperidoside (Lon
Kaonpforol-3-0gluc0s lde-7-Omarmos
Kaempferol-3-Orutinoside (Nicotiflorin)
67,574 Totrahydronyflavone
Cyanidin-3-0(6"-Op-Courmroy liglucoside
Kaempferol-3-Oneohesperidoside*

i

Luteolin7,3'-di-Oglucoside”
Oyanidin 5046 -Gestieay lolucaside
Lutoolin-7-Ogentiobioside
camoxyl ursolic acid
Luianlm 7-046"-sinapoyljglucoside
His -

leoscumatlarein
Luteolin (5,7,3".

“-Tetrahy droxyflavone)

7-Trihydroxyflavanone (Pinobanksin)
in chalcone; 2'.4.4",6'-Tetrahydroxychalcone
Naringenin (5,7.4' Trihydroxy flavanone)
Lutealin-7-gisoside (0ynersids)

-4"-Oglucosi
Eradietyol7-Riinaside (Edocitin)
3,5-Dimethoxyphenol

3,4-Dihydroxyacetophenone
Dioxindole-3-acetyl-3-Oglucoside

Ginitugind7-Oglucoside

lle-Abu

B = I — suanoslne 5" <ﬂnho;pm«e
-Gin-/

5 -His-Ala

2Dooxycyldine:S'-monophosphate
clic

suanoune & 8-cyelic mnophosphate

No- Al-hydroxyb-nxylhdmn- fiboside
I Guanosine 5'-monophosphat
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e nolenoy alycerol 2,341 Oglucoside
LysaPs 18:2(2n isomer)

LysaPE 18:2(2n isorer)

LysoPE 16:3

5-Hydroxyflavone
[ LysaPE 16:1(2n isomer)
_—_—_—_—_— _—_ 1-(2,3-di i ydroxy prop: | (Erhexad:
IS 5 Y ) S I S |

Lysepci6:1(zn isomen

LysoPC 18:3(2n isomer)
242,

ydroxy propyl (8E, 112, 11, 14-trienoate
Gingerglycolipid A
[ — LysoPC(18:3(92,122,152))
T — 22,341 i ydroxy propyl (12,14 doca-tl, 14
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X ydroxy prop "z, 1a-dienoate

LysopC

Lysobe zo 2(2n isomer)
PG 20:2(2n isomen)

e
LysoPC m:uzn |smmv)

1z, acid]

LysoPE 18:1(2n isomer)
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_—_—_—_— L B B | _—_—_—_ S 149Z-octadecenoy|)sn-glycero-3- nhowhuchul ne
I I _— I | I I I I — Kaempferol-3-0:6''-p-Counuroy |)glucoside (Til o)
_ Ap\genln—ﬂ -C-Glucoside (Vitexin’
Apigenin-6-Cglucoside (Isovitexin)®
1-0:(3,4-Dihydroxy-5-methoxy-benzoylrglucoside
1-Ol‘znmoyl- Dglucoside

y ic Acid

300 15-12,18-dien-26-0ic acid
e Dhydmxy 56), 12013 )dlene ursolic acie
9-diol

Acid)
Lys-Tyr-Gin-Gu-
rerein3 0. 0%ylosylputinoside

T i

acid
2-Hydroxybutyric Acid
Lurichrome
HelysSerdy

Phe-
g-PhaTyiAG
56.7,

DGalacturonic acid

D-Glucoronic

Choline Alfoscerate

Apiferol

cylglycerol-p-Guaiacyl Ether glucoside
Gutathione reduced form
LCysteinyl-Lglycine

Oxiglutatione

Eicosadienoic acid
Met-Ala-Thr

Fraxetin-7 8-di-Oglucoside
Erigeside B

4ty 1-S-niazoleethanol

"

-Asp-Gl
st henGn

p-Cys:
chln(S-r-Pmi
ThrGin<
Thiarine (vnnmn 81)
DL-Methion
Cietnionine.
4-Hydroxy nitrile
6-Hydroxynicotinic acid
Piperonylic
Riboflavin (Vitarin B2)

D-Wannitol
D-Sobitol
-(5'-Adenosy)-L-homocysteine
Phioretin
Phioraiin-2-046.0xylosylglucoside
Methyl dioxindole-3-acef

Benzoylmalic acid
y-glutanylmethionine

6'-Oinapoylsucrose

N-Phenylacetylglycine
Gu-Pro-Gly-Tyr-Ser
1-OBenzoylsucrose
Benzoic acid
Vidarabine

4. )b acid
Adenosine

2-Aminopurin
Hydrocinnanic acid
2-Phenylpropionic Acid
1-ndanone

DFtuctose-t -biphosphats
Pytidoxal-5*-phosph
(253R)-2, acid

1-0salicyloyl- B{k;lucase
408lueosy b4 hydmxybenzole acia®
Benzoyl coside
24 Hyﬂroxyb-nnldehydt (salicylaldehyde)

Dhydmlemllc Acid
5-Aminoimidazole ribonucleotide
2,4.2" 4'-tetrahy droxy-3'-prenylchalcone
al-Glu
Phenyl-bna-D-qlucomdt
gnamne 7-Gucopyranoside

A G
(msaucnsy\e.ysupme

p
Barbituric acid;Malonylurea:2,4,6-Pyrimdinetrione

Uraci
Gitric Acid

Quinic Acid

Isocitric acid-1-Odiglucoside
Gitric acid-1-Odiglucoside
Citric acid glucosi
D-Erythronolactone

Nea- Aum % omithine
L-Argini

Bl A i
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— ' [ 1 [~ ] — pm ine
| 1 | I — I [ L-Glycyl-L-prol

e o0 "—Olrsblnosy\)munnxldo
6-OCaffeoylarbut

ondin
Isoheriph)
Aelgenin Oglucoside(Cosmosiin)
L-Gitrulling
Ne). N(G)-Dm-(hyl -Llysine
Nicotia

ipzmgml

3-Cyano-L-al
3Uisidopropionic Acid
5-Hydroxy-DL-try ptophan(5-HTP)
3-Indole acetamde

Uridine 5'-monophosphate
Nicotinate D-ribonucleoside

Acid-4"-Oarabinoside

nide
5-Hydroxyindole-3-acetic acid

nzol
Indole-3-lactic acid

Ellagic acid-4-Othamoside
Kaempferol-3-Oarabinoside (Juglanin)
6-Hy droxy -4-nethylcourarin

i

xy-L-Pro)

2-{Acetylamino)-3-phenyl-2-propenoic acid

Asp-Asn-lle

Lys-Lys-Ser

Asn-Val-Asp-Glu-Val
Phosphoenolpyruvate

Isoguanine

4-methoxybenzanide
1-Methyladenine

o2 -0
Lutealin8-Cglucas ide-7-Chamoside
N-Acetyl-L-Tryptophan

acid

NAethylglycine
Gu-Gin-Val-Gu

Thcins-0Gucosids

Asn-Th-Gin-Gi

Vm\lny\ca“soyltarlunc

#Hydroxybenzolc acid glucosy! xyloside
Epicatechin-epiafze

Ehadichyolb-Colucosds

3,42 476 Pontahydroxychalcone-4'-Oglucoside
Aromadendrin-7-Oglucosid

manpuemmom.mnsymaz)gmcusme
Hesperetin-7-Orutinoside (Hes peridin)
Apigenin-5-Ogluco
Kaempfero|-3,7-Odimamoside (Kaempferitrin)
Dihydrokaempferol-3-Oglucoside
Eriodictyol-7-Oglucoside
droxytyrosol

- S-z-Hydryathyir2-0glusosyiphenal
—— | L a-Hydroxybenzoyltararic acid
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Figure S1. Heatmap of all cultivars, locations and metabolites with clustering for both locations (top) and
metabolites (left).
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Figure S2. PCA eclipse figures of 11 jujube cultivars at three locations: left: LK vs AL (a), middle:
LK vs LL, and right: LL vs AL. AL: Alcalde, NM; LK: Leyendecker/Las Cruces, NM, and LL-Los
Lunas, NM.
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Figure S3. All cultivars and all metabolites heatmap. The X axis indicates cultivar names and Y axis is
metabolite classes.
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Figure S4. Heatmaps of differential metabolites of Li vs Shanxi Li and JS vs JKW.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



o @» | G o
KEGG Classification
o © o O oD amD O Vitamin B6 metabolism 1(1.92%)
Valine leucine and lsoiucing dsgradation | 1 (192%)
Ubiquinone and other terpenoid-c qymone bmsynlhesxs 1(1.92%)
e matiboiem < S
° o @a» o ° Tropane, piperidine and pynume’ya"maom roeumbe 285%
SHoenol s heparad agd gnoer Bosinrest | 1152
:wboll:gm meibolem | 268
rimiding metabolism
°© @ oo urine metabolism 3(5.77%)
. "J\pm(aanom Siosyniess Soen
Preraanine yrosine i B Sosyiner | s
Nuc\eol\de me(ahulvsm 3(5.77%)
° > oo ° metabolom || 1 (.a5%)
Nicotinao and nicotinamide melaboliam = 2(3#5%
Vetabolc pathuays s
solgiOrOT oS 1015
St o | 119
" @o Glyoxylate and dvcalbvxvl |e me ahulvsm 1(1.92%)
Glycolysis / Gluconeogenesis 1(1.92%)
H Giycaropospholpid motabotem | 10 52%) Metabolism
L3 lutathione me(ahulvsm 3(577%)
Fctoso andamets RIS | 0o D
Y 9
© Flavone and. l\avano\ bm5 nlhes\s 1(1.92%)
o elaboram | 1 1s2%)
ralb/sedtooyinesh | 2%
ther i etabolist ‘l‘g?"s-)wy
o .
o amoo o Cystne and melhonne mola 098
oo metabalem || | (15241
Carbon fxtion n photosyhhGic srganvams. 1 (192%)
@ amwamo Biosynthesis of Jantsecondany metaboiiey || 155
josynihesis of various plant secondary metaboles )
@ ° ” B hests of Amsa(uvagd diaiysads | 101920 .
Blosymness ol coaciors Srsen
s o amoseds 36770
° 2l Alrine m H]
Arginine bmsynlhes\s 1(1.92%)
Argine andbrolie malabtsm | 2325
L "'“w‘meb’"e‘“}‘n"'s” 2355 eneic Informatien Processin
minoac fosynihesis
° B ankponiers s @er) b
0 4 812 18 24 30 36 42 48 54 60
o0 @™ o e Percent (%)
CosFolsCrarge
Flavonoid biosynthesis [ —e
Phenylpropanoid biosynthesis [ ) Py
Fatty acid biosynthesis ° .
beta-Alanine metabolism ° P-value
s 1.00 °
Riboflavin metabolism [ ]
—
Ether lipid metabolism . 0.75
Fatty acid metabolism . 050
Isoflavonoid biosynthesis P-value
0.25 i 100
Tryptophan metabolism . o
i 0.00
Phenylalanine metabolism 050
Alanine, aspartate and glutamate metabolism oss
Count ]
Glutathione metabolism 0.00
e 1
Nitrogen metabolism count
Stilbenoid, diarylheptanoid and gingerol biosynthesis e 3 ® 25
D-Amino acid metabolism [ I : 50
7s
Pyrimidine metabolism @
Phenylalanine, tyrosine and tryptophan biosynthesis [ X
Tyrosine metabolism
Biosynthesis of unsaturated fatty acids
Fructose and mannose metabolism
0.2 0.4 0.6 0.8 10
Rich Factor

o o5 00 05 1
Differential Abundance (DA) Score

Alcalde_vs_Lang

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



@ | @ o ) KEGG Classifcation
) © oo@» | aME@DO oo ® o
° o oowe ammo ®
c® @
a»  cpaow® e o
. e @ @
g
o | amm
° o e
® omm @® O °
'
L]
° ° © o
LogFocrarge
Arginine biosynthesis [ ]
Linoleic acid metabolism °
Flavonoid biosynthesis ®
Biosynthesis of amino acids (]
Arginine and proline metabolism ) P-value
s 1.00
Isoquinoline alkaloid biosynthesis °
Phenylalanine metabolism 075
Betalain biosynthesis 050 Palie
Sphingolipid metabolism | el
025
Cysteine and methionine metabolism . o
050
Phenylpropancid biosynthesis 0.00 i
Arachidonic acid metabolism o0
Count yse o metabojism {
Biotin metabolism o
ount
Carotenoid biosynthesis ® 10 P
Isoflavonoid biosynthesis @ 2 o
o
beta-Alanine metabolism @
Cyanoamino acid metabolism
Alarine, aspartate and glutamate metabolism
Biosynthesis of secondary metabolites
Nucleotide metabolism Aarne
04 06 08 10
Rich Factor

a5 0o 05
Difterential Abundance (DA) Score

Sandia (Hebei Dongzao)_vs_Shanxi Li

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



KEGG Classification

O®O | @UEMO

o O owm» emmpP>O O O o o0
° (<] e300 ) JRENC )50} o0
@0  @»
] o OEmDDD @ ®

o @ oam

® e °
N
N
e® @ oo o
°
N
e oam» @O ]
L]
o
Gone
) o amam oo e
- - F Rl A s s L A
Logd¥aa crange) Parcnt )
—e
Linoleic acid metabolism L]
Valine, leucine and isoleucine degradation ° —
Cyanoamino acid metabolism ° —
AminoacyRNA biosynthesis ® P-value .
Tropane, piperidine and pyridine alkaloid biosynthesis [ ) s 1.00
Biosynthesis of amino acids ) 075
; °
Valine, leucine and isoleucine biosynthesis ° ot
-value
Ubiquinone and other terpenoid-q ° 050 — Prvalue
Arginine biosynthesis ° 025 —_— 075
Phenylalanine metabolism ° . 0.00 — 050
. S ) 025
Sphingolipid metabolism . [
2-Oxocarboxylic acid metabolism ° Count o0
.
Glucosinolate biosynthesis ° ® 1 Count
—e
Arginine and proline metabolism ° ® ®
® 2
. ) .
Biosynthesis of various plant secondary metabolites P g
D-Amino acid metabolism ® « — @«
Alanine, aspartate and glutamate metabolism
ABC transporters
Biosynthesis of secondary metabolites
Arachidonic acid metabolism
0.4 0.6 0.8 10
Rich Factor
Avac

o a5 00 05 o
Differential Abundance (DA) Score

Sandia (Hebei Dongzao)_vs_lJinsi

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



oo
KEGG Classification
> Zeatin blosythSIs 1(4.17%)
© co® | © aline eucine and isoloting degradsiion 30255
Valine, leucine and isoleucine biosynthesis. 3(125%)
Ubiquinons and other 18/panoia grumune biosynthesis 1 (4.17%)
rosine metabolism 1(4.17%)
™ idine and pyrid \k i anme e ZOS s s
opane, piperidine and pyr mea oldbiosynihesis
° pane. i o melzbofem 1417
tabolism 1(4.17%)
lene m Iabn\lsm 1(4.17%)
in metabolism 1(4.17%)
wpoance i Prjcion J anmd biosynthesis @17
Phenylalanine, lymsme and tryptophan blos mthesis 1(4.17%)
° enylalanine metabolism 2(8.33%)
Pantothenate and CoA biosynthesis 1(4.17%)
N otide metabolisr 1(4.17%)
Monobactam biosynthesis 2(8.33%)
Metabolic pathways 21(87.5%)
slne degradation 3(12.5%) Metabolism
[ ine biosynihes)s 1 (417%)
3 @ L Isoquinoline a\ka\md biosynihesis 2@3%)
istidine metabolism 2(8.33%)
Glycine, serine and thveumne metabolism 1(4.17%)
fone metabolism 1 (.17%)
G\ucusmulale blos mthesis 4(16.67%)
olism 4(16.67%)
° Cysteine and methionine melabo\rsm 2(8.33%)
nuammu acid metabolism 3(12.5%)
Biosynihesis of various plan secondary melabalies 1(¢.17%)
\esis of secon metabolites 15 (62.5%)
Biosynthesis of cofactors 3(12.5%)
Biosynthesis of amino acids 10(41.67%)
Betalain biosynthesis 1(4.17%)
° beta/ A\amne mefabolism 1(817%)
\rginine blos(mh sis 3(12.5%)
Avgmme and proline mefabolism 2(8.33%)
e 2ok melabliom E‘Z:IBQ:MV senetic Information Pracesging
Ao e Bz S T —
0
T I I I I T
0612 20 28 36 44 52 60 68 76 84
Percent (%)
o e °
CosFls Crage
L
Biosynthesis of amino acids []
o Pa—
Tropane, piperidine and pyridine alkaloid biosynthesis
[
Glucosinolate biosynthesis
AminoacyRNA biosynthesis ) Povalue ~—
Valine, leucine and isoleucine degradation ° s 1.00
ABC transporters ors
2-Oxocarboxylic acid metabolism ° Povalse
Valine, leucine and isoleucine biosynthesis 050 e gy
-
Cyanoamino acid metabolism ° 025 075
0s0
D-Amino acid metabolism ° . 000 -—
: 025
Arginine biosynthesis ° -— |
000
Lysine degradation ° Count o
Biosynthesis of secondary metabolites{ @ P Count
-
Monobactam biosynthesis ° P : s
10
Histidine metabolism ° ® s ® ®
Isoquinoline alkaloid biosynthesis ° @ » -— ®x
Metabolic pathways | @) .
Porphyrin metabolism .
Phenylalanine metabolism ° °
Betalain biosynthesis
0. 0.4 08 —
Rich Factor
. . o o5 oo s 0
J INSI VS J KW Differential Abundance (DA) Score

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,

the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



i i KEGG Classification
@o0® | @ 00
‘ oo 2oain blosynthests 1 1156
- . Valine, leucine and isoleUcine de
o O @ orm» | aw O o Ubiguinone and other terpenoid- inore . mog nsh‘es\s szg‘gg;u
olism 2
Tryj ophan metabuhsm 3(4.62%)
Tropane, piperidine and pynu\ne_?h\kalo.a biosyninesis | 3(462%)
iamine metabolism %)
© e o e ° Stiboncid, daryheptanoid agd gngerlbosyniests | 10567
jolipid metabolism 3 (4.62%)
SHnasiee metaboliam | 115
Purine metabolism 3(4.62%)
@ wo Phenyirope anowd bosyrinesls | ez
enylelanine metaboliom | 3té67)
hon (VIP). leotide metabolism 3 (4.62%)
Nicotinate and mce\vnam\de metaboliam | 2@05%)
o am biosynih 0
had Metabolic pathways 39 (60%)
Lysine degradation = 1(1.54%)
Lysine biosynthesis 1 (1.54%)
ot P ILln \u\(clac‘ljdb bhh Sm - 54;” 69%)
. o soquinoline alkaloid biosynihesis
* ° o 9 oflavonoid biosy ? thesis 1(1.54%) Metabolism
3 ° Glyoxylate and dlczmoxy\a(e ‘mefabolism |~ 1(1.54%)
¢ ° Glutathione metabolism | 1(154%)
° Saalone metabolom | 1 (1547
oo | @ ° Slate blosynthesis 1 (154%)
Flavonoid biosynthosis 15 (@a08%)
° Flavone and flavonol biosynthesis 7010.77%)
b atty acid b\osmmes\s 1(1.54%)
o acid mefabolism ¢ 3(462%)
° © com | 0® ° Cysteine and menmomne me abolism 1 (1.54%)
° otabolism 1 (1:54%)
° C5-Branched amasm 20 metabolism 1 (154%)
Biosyrihesis gfvarious pant a‘nda:ydm’e iboles | 7, 3452
u— pp— 315 o unsa urated fatty acids
L4 ® Blusyn\hss\s of s etabolites 28 (43.08%)
Bms n(hesls 0' co'aclors 9(13.85%)
Biosynthesis of amino acit 4(6.15%)
nine biosynthesis )
L] inine and proline mefabolism 3 (4.62%)
a a-Linolenc acid metabolism | 1(154%
xocarboxylic acid metabolism | 2(306%)
‘Aminoacyl-tRNA biosynthesis 1(1.54%) Eﬁ\;\ﬁ(‘}lﬁmlrgg‘rg‘\w O’;V’:ﬂ[ﬁgﬁss %essm
o ABC transporters 3(462%) o
T T T T T T T T T T T T T
04812 18 24 30 36 42 48 54 60
° © ®omo | @eo Percent (%)
Lol crange
—e
Flavonoid biosynthesis [ ] .
Sphingolipid metabolism °
Flavone and flavonol biosynthesis ]
.
Linoleic acid metabolism °
Biosynthesis of unsaturated fatty acids . P-value
Folate biosynthesis . s 100
Isoflavonoid biosynthesis 078
P-value
Ubiquinone and other terpenoid-quinone biosynthesis Fvale
Stilbenoid, diarylheptanoid and gingerol biosynthesis 0.50 078
Phenylalanine metabolism 025 050
Tropane, piperidine and pyridine alkaloid biosynthesis . 000 [ 025
Fatty acid biosynthesis 000
Arginine biosynthesis Count Count
Biosynthesis of secondary metabolites ® ®
Biosynthesis of various plant secondary metabolites ® » o
D-Amino acid metabolism
Phenylpropanoid biosynthesis
Arginine and proline metabolism
Tryptophan metabolism
Biosynthesis of cofactors
025 050 075 1.00
Rich Factor
PR o 35 ) 05 0
JKW vs Shanxi Li Oferetal Abundance (O) Score

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,

the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,

the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.



KEGG Classlfication

o G

[es]ec ) J. D)vele] ° © o @

° o@® | @mo ° °

@ °
w0z

o opm»

Metabolism

® aw® ©o

@ @

] e we e

ooy oD O O

048 1420 2 %2 % 44 50 % 62 65 74
Porcont (%)

Tryptophan metabolism < [ ] L4
Purine metabolism { ) °
Linoleic acid metabolism 4 [ ] [ 2
Endocytosis { P-value
) s 100
Folate biosynthesis {
Ubiquinone and other terpenoid-quinone biosynthesis { 075 "
Glycine, serine and threonine metabolism { 050 povalue
Tyrosine metabolism < m
025 o7
Phenylpropanoid biosynthesis | [ ]
0.00 050
Nucleotide metabolism {
025
Phenylalanine metabolism {
Count - 000
Cutin, suberine and wax biosynthesis |
Count
Stilbenoid, diarylheptanoid and gingerol biosynthesis | 1 ."""
25
Isoquinoline alkaloid biosynthesis | e 3 P
Sulfur metabolism { s ® s
Glutathione metabolism < o @ o
Biosynthesis of cofactors { [ X
C5-Branched dibasic acid metabolism |
Starch and sucrose metabolism |
Glycerolipid metabolism {
02 04 06 08 10
Rich Factor
- T rry %o o5 T
M aya_vs Shanxi Li Oiferental Abundance (DA) Score

Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,

the larger the p-value.
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Figure S5 | Pairwise differential metabolite analysis between Ziziphus jujuba cultivars. Scatter plot of
differential metabolites shown on top, left. Each dot in the graph indicates a metabolite, and different colors indicate
different metabolite subclasses; the horizontal coordinate indicates the logarithmic value of the multiplicative difference
in the content of a substance in two groups of samples (log22FC), the larger the absolute value of the horizontal
coordinate, the greater the difference in the content of the substance between the two groups of samples, and the size
of the dot represents the VIP value. KEGG classification of differential metabolites on the top right. The Y-axis
shows the name of the KEGG pathway. The number of significant differential metabolites and the proportion of the total
significant differential metabolites are shown next to the bar plot. KEGG enrichment diagram of differential
metabolites on bottom left. The X-axis represents the Rich Factor and the Y-axis represents the pathway. The color
of points reflects the p-value. The darker the red, the more significant the enrichment. The size of the dot represents the
number of enriched differential metabolites. Analysis of overall changes in KEGG metabolic pathway on bottom
right. The Y-axis represents the name of differential pathway, and the X-axis represents DA Score. DA Score reflects
the overall change of all metabolites in the metabolic pathway. A Score of 1 indicates that the expression trend of all
identified metabolites in this pathway is up-regulated, and -1 indicates that the expression trend of all identified
metabolites in this pathway is down-regulated. The length of the line represent the absolute value of DA-score while the
size of the dot at the end of the line represent the number of differential metabolites. A dot on the left of the line
represent the pathway is down-regulated; a dot on the right of the line represents the pathway is up-regulated. The
color of the line and dot represent the p-value. The darker the red, the smaller the p-value and the darker the purple,
the larger the p-value.
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Figure S6 | MS analysis of a sanjoinine A. (A) MS1 analysis of sanjoinine A analyte and (B) MS/MS analysis of
sanjoinine A analyte.
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Figure S7. Significant metabolites of 11 jujube cultivars in different categories. A: cAMP,
cGMP, citric acid, malic acid, ascorbic acid and jujubogenin, B: pomolic acid, salycolyl-p-D-
glucose, coniferin, trihydroxycinnamoylquinic acid, and corydalmine.The horizontal lines in
cultivar plots represent the mean (n=5-6) and the error bars represent one standard deviation.



	Supplementary document for jujube Metabolomics manuscript 5-29-23
	S1 all_heatmap_col-row_cluster_Compounds
	all_heatmap_class_Compounds S3
	Figure S5 - Ziziphus cultivar differential metabolomics - 20230529
	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55

	Figure S6 - Sanjoinine MS analysis.pdf
	Slide Number 1

	Figure S6 - Sanjoinine MS analysis - updated.pdf
	Slide 1




