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Fig. S1 Identified metabolites from level-one identification were classified into 24 and 25 HMDB super classes. (A) POS mode; (B) NEG mode. The x-axis represents HMDB super classes, and the y-axis represents the number of identified metabolites.
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Fig. S2 KEGG pathway classification: metabolites detected and annotated. (A) POS mode; (B) NEG mode. The x-axis represents level-2 terms of the KEGG pathway, and the y-axis represents the number of metabolites identified.
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Fig. S3 Identified metabolites classified into the top 20 KEGG pathways. (A) POS mode; (B) NEG mode. The x-axis represents the top 20 KEGG pathways and the y-axis represents number of identified metabolites involved in this pathway.
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Fig. S4. Profile of two tissues and metabolites of gardenia fruit at different growth stages. (A) PCA analysis of metabolites of POS mode; (B) PCA analysis of metabolites of NEG mode. (C) Heatmap analysis of metabolites of different samples in NEG mode.
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Fig. S5. Heatmap of differentially expressed genes among different tissues of Gardenia fruits at different growth stages. (A-E), T1_K vs T2_K vs T3_K, T1_P vs T2_P vs T3_P, T1_K vs T1_P, T2_K vs T2_P, T3_K vs T3_P. Red represents higher gene expression and blue represents lower gene expression.
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Fig. S6. KEGG enrichment analysis of differentially expressed genes among different tissues of Gardenia fruits at different growth stages. (A-C), T2_K vs T1_K, T3_K vs T2_K, T3_K vs T1_K. Horizontal coordinates represent the enrichment factor, vertical coordinates represent the pathway definition, dot size represents the number of genes, and color represents the p-value.
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Fig. S7. KEGG enrichment analysis of differentially expressed genes among different tissues of Gardenia fruits at different growth stages. (A-C), T2_P vs T1_P, T3_P vs T2_P, T3_P vs T1_P. Horizontal coordinates represent the enrichment factor, vertical coordinates represent the pathway definition, dot size represents the number of genes, and color represents the p-value.
image7.emf



●



●



●



●



●



●



●



●



●



●



●



●



●



●



●



●



●



●



●



●



ABC transporters



AGE−RAGE signaling pathway in diabetic complicatio...



Benzoxazinoid biosynthesis



Cutin, suberine and wax biosynthesis



Diterpenoid biosynthesis



Flavonoid biosynthesis



Galactose metabolism



Glycosphingolipid biosynthesis − ganglio series



Indole alkaloid biosynthesis



Nitrogen metabolism



Pentose and glucuronate interconversions



Phenylpropanoid biosynthesis



Photosynthesis



Photosynthesis − antenna proteins



Plant hormone signal transduction



Plant−pathogen interaction



Sphingolipid metabolism



Stilbenoid, diarylheptanoid and gingerol biosynthe...



Tropane, piperidine and pyridine alkaloid biosynth...



Zeatin biosynthesis



0.4 0.5 0.6 0.7 0.8 0.9
Rich factor



Pa
th



wa
y 



de
fin



iti
on



0.002



0.004



0.006



pvalue



Gene_number
●



●



●



50



100



150



Statistics of Pathway Enrichment



●



●



●



●



●



●



●



●



●



●



●



●



●



●



●



●



●



●



●



●



Cyanoamino acid metabolism



D−Glutamine and D−glutamate metabolism



Diterpenoid biosynthesis



Fatty acid elongation



Fructose and mannose metabolism



Galactose metabolism



Glucosinolate biosynthesis



Glycerophospholipid metabolism



Glycolysis / Gluconeogenesis



Indole alkaloid biosynthesis



Other types of O−glycan biosynthesis



Phenylalanine metabolism



Phenylpropanoid biosynthesis



Photosynthesis



Photosynthesis − antenna proteins



Plant hormone signal transduction



Sesquiterpenoid and triterpenoid biosynthesis



Tyrosine metabolism



Ubiquinone and other terpenoid−quinone biosynthesi...



Zeatin biosynthesis



0.4 0.6 0.8 1.0
Rich factor



Pa
th



wa
y 



de
fin



iti
on



0.025



0.050



0.075



0.100
pvalue



Gene_number
●



●



●
●



20



40



60



80



Statistics of Pathway Enrichment



●



●



●



●



●



●



●



●



●



●



●



●



●



●



●



●



●



●



●



●



Biotin metabolism



Carotenoid biosynthesis



Diterpenoid biosynthesis



Fatty acid biosynthesis



Flavonoid biosynthesis



Glucosinolate biosynthesis



Glycolysis / Gluconeogenesis



Indole alkaloid biosynthesis



Linoleic acid metabolism



Nitrogen metabolism



Other types of O−glycan biosynthesis



Phenylalanine metabolism



Phenylpropanoid biosynthesis



Plant hormone signal transduction



Plant−pathogen interaction



Prodigiosin biosyntheses



Stilbenoid, diarylheptanoid and gingerol biosynthe...



Tyrosine metabolism



Ubiquinone and other terpenoid−quinone biosynthesi...



Zeatin biosynthesis



0.4 0.5 0.6 0.7
Rich factor



Pa
th



wa
y 



de
fin



iti
on



Gene_number
●



●



●



50



100



150



0.02



0.04



0.06



pvalue



Statistics of Pathway Enrichment



T2_P/T1_P



T3_P/T2_P



T3_P/T1_P



A



B



C











image1.emf



15
8



16
47



2 5 8 91 10
6



99
35



4 11
2



2
15



44
4 94



16
85



11
19



91
6 12 24



8
2 79



49
69



28
4



0



2500



5000



7500



10000



12500



Alka
loid



s a
nd



 de
riv



ati
ve



s



Ben
ze



no
ids



Hom
og



en
eo



us
 m



eta
l co



mpo
un



ds



Hom
og



en
eo



us
 no



n−
meta



l co
mpo



un
ds



Hyd
roc



arb
on



 de
riv



ati
ve



s



Hyd
roc



arb
on



s



Lig
na



ns
, n



eo
lign



an
s a



nd
 re



lat
ed



 co
mpo



un
ds



Lip
ids



 an
d l



ipid
−li



ke
 m



ole
cu



les



Mixe
d m



eta
l/n



on
−m



eta
l co



mpo
un



ds



Nuc
leo



sid
es



, n
uc



leo
tid



es
, a



nd
 an



alo
gu



es



Orga
nic



 1,
3−



dip
ola



r c
om



po
un



ds



Orga
nic



 ac
ids



 an
d d



eri
va



tive
s



Orga
nic



 co
mpo



un
ds



Orga
nic



 ni
tro



ge
n c



om
po



un
ds



Orga
nic



 ox
yg



en
 co



mpo
un



ds



Orga
no



ha
log



en
 co



mpo
un



ds



Orga
no



he
ter



oc
ycl



ic c
om



po
un



ds



Orga
no



meta
llic



 co
mpo



un
ds



Orga
no



nit
rog



en
 co



mpo
un



ds



Orga
no



ox
yg



en
 co



mpo
un



ds



Orga
no



ph
os



ph
oru



s c
om



po
un



ds



Orga
no



su
lfu



r c
om



po
un



ds



Phe
ny



lpr
op



an
oid



s a
nd



 po
lyk



eti
de



s



Unk
no



w



HMDB super class



N
um



be
r o



f i
de



nt
ifi



ed
 c



an
di



da
te



d



83
67



6
2 4 1 1 97



10
93



3
3 12



7 66
8



1 21
10



03
1 1 8



10
17



2 1 72 4 62
50



78
22



3
0



5000



10000



Alka
loid



s a
nd



 de
riv



ati
ve



s



Ben
ze



no
ids



Hom
og



en
eo



us
 m



eta
l co



mpo
un



ds



Hom
og



en
eo



us
 no



n−
meta



l co
mpo



un
ds



Hyd
roc



arb
on



 de
riv



ati
ve



s



Hyd
roc



arb
on



s



Lig
na



ns
, n



eo
lign



an
s a



nd
 re



lat
ed



 co
mpo



un
ds



Lip
ids



 an
d l



ipid
−li



ke
 m



ole
cu



les



Mixe
d m



eta
l/n



on
−m



eta
l co



mpo
un



ds



Nuc
leo



sid
es



, n
uc



leo
tid



es
, a



nd
 an



alo
gu



es



Orga
nic



 ac
ids



 an
d d



eri
va



tive
s



Orga
nic



 co
mpo



un
ds



Orga
nic



 ni
tro



ge
n c



om
po



un
ds



Orga
nic



 ox
yg



en
 co



mpo
un



ds



Orga
nic



 Poly
mers



Orga
nic



 sa
lts



Orga
no



ha
log



en
 co



mpo
un



ds



Orga
no



he
ter



oc
ycl



ic c
om



po
un



ds



Orga
no



meta
llic



 co
mpo



un
ds



Orga
no



nit
rog



en
 co



mpo
un



ds



Orga
no



ox
yg



en
 co



mpo
un



ds



Orga
no



ph
os



ph
oru



s c
om



po
un



ds



Orga
no



su
lfu



r c
om



po
un



ds



Phe
ny



lpr
op



an
oid



s a
nd



 po
lyk



eti
de



s



Unk
no



w



HMDB super class



N
um



be
r o



f i
de



nt
ifi



ed
 c



an
di



da
te



d
A



B











image2.emf



39
20 15 13 11 5 3 2 1



31
7



12
6



97 89
67 65



45 42 37 28
9 3



34
10 5 5 4 3 3 3 2 2 3 2
19 17 16 1 10



100



200



300



Dige
sti



ve
 sy



ste
m



End
oc



rin
e s



ys
tem



Nerv
ou



s s
ys



tem



Sen
so



ry 
sy



ste
m



Im
mun



e s
ys



tem



Exc
ret



ory
 sy



ste
m



Circ
ula



tor
y s



ys
tem Agin



g



Env
iro



nm
en



tal
 ad



ap
tat



ion



Glob
al 



an
d o



ve
rvi



ew
 m



ap
s



Meta
bo



lis
m of



 co
fac



tor
s a



nd
 vi



tam
ins



Amino
 ac



id 
meta



bo
lis



m



Carb
oh



yd
rat



e m
eta



bo
lis



m



Lip
id 



meta
bo



lis
m



Xen
ob



iot
ics



 bi
od



eg
rad



ati
on



 an
d m



eta
bo



lis
m



Nuc
leo



tid
e m



eta
bo



lis
m



Meta
bo



lis
m of



 te
rpe



no
ids



 an
d p



oly
ke



tid
es



Meta
bo



lis
m of



 ot
he



r a
mino



 ac
ids



Bios
yn



the
sis



 of
 ot



he
r s



ec
on



da
ry 



meta
bo



lite
s



Ene
rgy



 m
eta



bo
lis



m



Glyc
an



 bi
os



yn
the



sis
 an



d m
eta



bo
lis



m



Can
ce



rs:
 O



ve
rvi



ew



Drug
 re



sis
tan



ce
: A



nti
ne



op
las



tic



Can
ce



rs:
 S



pe
cif



ic 
typ



es



Im
mun



e d
ise



as
es



Neu
rod



eg
en



era
tiv



e d
ise



as
es



Inf
ec



tio
us



 di
se



as
es



: P
ara



sit
ic



Sub
sta



nc
e d



ep
en



de
nc



e



Inf
ec



tio
us



 di
se



as
es



: B
ac



ter
ial



End
oc



rin
e a



nd
 m



eta
bo



lic
 di



se
as



es



Card
iov



as
cu



lar
 di



se
as



es



Fo
ldi



ng
, s



ort
ing



 an
d d



eg
rad



ati
on



Tra
ns



lat
ion



Mem
bra



ne
 tra



ns
po



rt



Sign
ali



ng
 m



ole
cu



les
 an



d i
nte



rac
tio



n



Sign
al 



tra
ns



du
cti



on



Tra
ns



po
rt a



nd
 ca



tab
oli



sm



Cell
ula



r c
om



mun
ity



 − 
eu



ka
ryo



tes



KEGG pathway level 2



Nu
m



be
r o



f i
de



nt
ifi



ed
 c



an
di



da
te



d



Category
Cellular Processes



Environmental Information Processing



Genetic Information Processing



Human Diseases



Metabolism



Organismal Systems



95 63 51 44 12 11 10 8 2
91



7
33



6
33



2
24



5
20



5
10



2
97 56 47 43 10 1
81



13 12 10 9 9 6 6 5 1 18 5
69 38 30 4 3 2 10



300



600



900



Dige
sti



ve
 sy



ste
m



End
oc



rin
e s



ys
tem



Nerv
ou



s s
ys



tem



Sen
so



ry 
sy



ste
m



Im
mun



e s
ys



tem



Circ
ula



tor
y s



ys
tem



Exc
ret



ory
 sy



ste
m



Agin
g



Env
iro



nm
en



tal
 ad



ap
tat



ion



Glob
al 



an
d o



ve
rvi



ew
 m



ap
s



Amino
 ac



id 
meta



bo
lis



m



Lip
id 



meta
bo



lis
m



Carb
oh



yd
rat



e m
eta



bo
lis



m



Meta
bo



lis
m of



 co
fac



tor
s a



nd
 vi



tam
ins



Xen
ob



iot
ics



 bi
od



eg
rad



ati
on



 an
d m



eta
bo



lis
m



Bios
yn



the
sis



 of
 ot



he
r s



ec
on



da
ry 



meta
bo



lite
s



Meta
bo



lis
m of



 ot
he



r a
mino



 ac
ids



Nuc
leo



tid
e m



eta
bo



lis
m



Meta
bo



lis
m of



 te
rpe



no
ids



 an
d p



oly
ke



tid
es



Ene
rgy



 m
eta



bo
lis



m



Glyc
an



 bi
os



yn
the



sis
 an



d m
eta



bo
lis



m



Can
ce



rs:
 O



ve
rvi



ew



Can
ce



rs:
 S



pe
cif



ic 
typ



es



Drug
 re



sis
tan



ce
: A



nti
ne



op
las



tic



Neu
rod



eg
en



era
tiv



e d
ise



as
es



Sub
sta



nc
e d



ep
en



de
nc



e



End
oc



rin
e a



nd
 m



eta
bo



lic
 di



se
as



es



Inf
ec



tio
us



 di
se



as
es



: P
ara



sit
ic



Inf
ec



tio
us



 di
se



as
es



: B
ac



ter
ial



Im
mun



e d
ise



as
es



Card
iov



as
cu



lar
 di



se
as



es
Tra



ns
lat



ion



Fo
ldi



ng
, s



ort
ing



 an
d d



eg
rad



ati
on



Mem
bra



ne
 tra



ns
po



rt



Sign
al 



tra
ns



du
cti



on



Sign
ali



ng
 m



ole
cu



les
 an



d i
nte



rac
tio



n



Cell
ula



r c
om



mun
ity



 − 
eu



ka
ryo



tes



Cell
 gr



ow
th 



an
d d



ea
th



Tra
ns



po
rt a



nd
 ca



tab
oli



sm
Cell



 m
oti



lity



KEGG pathway level 2



N
um



be
r o



f i
de



nt
ifi



ed
 c



an
di



da
te



d
Category



Cellular Processes



Environmental Information Processing



Genetic Information Processing



Human Diseases



Metabolism



Organismal Systems



A



B











image3.emf



80



21



17 15 13 12 10 10 9 9 8 6 6 6 5 5 4 4 4 4



0



25



50



75



100



M
et



ab
ol



ic 
pa



th
wa



ys



AB
C 



tra
ns



po
rte



rs
Bi



os
yn



th
es



is 
of



 a
m



in
o 



ac
id



s
Pr



ot
ei



n 
di



ge
st



io
n 



an
d 



ab
so



rp
tio



n
Am



in
oa



cy
l−



tR
NA



 b
io



sy
nt



he
sis



Ce
nt



ra
l c



ar
bo



n 
m



et
ab



ol
ism



 in
 c



an
ce



r
2−



O
xo



ca
rb



ox
yli



c 
ac



id
 m



et
ab



ol
ism



Ph
en



yla
la



ni
ne



 m
et



ab
ol



ism
G



lyc
er



op
ho



sp
ho



lip
id



 m
et



ab
ol



ism
Ar



gi
ni



ne
 a



nd
 p



ro
lin



e 
m



et
ab



ol
ism



M
in



er
al



 a
bs



or
pt



io
n



Bi
le



 s
ec



re
tio



n
Py



rim
id



in
e 



m
et



ab
ol



ism



Pu
rin



e 
m



et
ab



ol
ism



Ta
st



e 
tra



ns
du



ct
io



n
Ty



ro
sin



e 
m



et
ab



ol
ism



Re
gu



la
tio



n 
of



 lip
ol



ys
is 



in
 a



di
po



cy
te



s
Va



lin
e,



 le
uc



in
e 



an
d 



iso
le



uc
in



e 
bi



os
yn



th
es



is
St



er
oi



d 
ho



rm
on



e 
bi



os
yn



th
es



is
G



lu
ta



th
io



ne
 m



et
ab



ol
ism



Top 20 KEGG pathway



N
um



be
r o



f i
de



nt
ifi



ed
 c



an
di



da
te



d



64



16



12



9 9 8 8 8 7 7 7 6 6 6 6 5 5 5 4 4
0



20



40



60



80



M
et



ab
ol



ic 
pa



th
wa



ys



AB
C 



tra
ns



po
rte



rs
Bi



os
yn



th
es



is 
of



 a
m



in
o 



ac
id



s
2−



O
xo



ca
rb



ox
yli



c 
ac



id
 m



et
ab



ol
ism



Ce
nt



ra
l c



ar
bo



n 
m



et
ab



ol
ism



 in
 c



an
ce



r
Ph



en
yla



la
ni



ne
 m



et
ab



ol
ism



Pr
ot



ei
n 



di
ge



st
io



n 
an



d 
ab



so
rp



tio
n



Ca
rb



on
 m



et
ab



ol
ism



G
lyc



er
op



ho
sp



ho
lip



id
 m



et
ab



ol
ism



Am
in



oa
cy



l−
tR



NA
 b



io
sy



nt
he



sis
G



lyo
xy



la
te



 a
nd



 d
ica



rb
ox



yla
te



 m
et



ab
ol



ism
Al



an
in



e,
 a



sp
ar



ta
te



 a
nd



 g
lu



ta
m



at
e 



m
et



ab
ol



ism
Py



rim
id



in
e 



m
et



ab
ol



ism



Pu
rin



e 
m



et
ab



ol
ism



Pe
nt



os
e 



an
d 



gl
uc



ur
on



at
e 



in
te



rc
on



ve
rs



io
ns



Ph
en



yla
la



ni
ne



, t
yr



os
in



e 
an



d 
try



pt
op



ha
n 



bi
os



yn
th



es
is



Bi
os



yn
th



es
is 



of
 u



ns
at



ur
at



ed
 fa



tty
 a



cid
s



Am
in



o 
su



ga
r a



nd
 n



uc
le



ot
id



e 
su



ga
r m



et
ab



ol
ism



Fr
uc



to
se



 a
nd



 m
an



no
se



 m
et



ab
ol



ism
Ch



ol
in



e 
m



et
ab



ol
ism



 in
 c



an
ce



r



Top 20 KEGG pathway



Nu
m



be
r o



f i
de



nt
ifi



ed
 c



an
di



da
te



d
A



B











image4.emf



T1_K



T1_P



T3_P
T2_P



T3_K
T2_K



QC



T1_K



T1_P



T3_P



T2_P



T3_K



T2_K
QC



A B



Class
Class



cjrT1_R
cjrT1_W
cjrT2_R
cjrT2_W
cjrT3_R
cjrT3_W
QC



−6



−4



−2



0



2



4



6



T3_KQC
C



T2_P T1_P T1_K T2_KT3_P











image5.emf



A



EDC



B










A

E D C

B


image6.emf



●



●



●



●



●



●



●



●



●



●



●



●



●



●



●



●



●



●



●



●



ABC transporters



Amino sugar and nucleotide sugar metabolism



Carotenoid biosynthesis



Cyanoamino acid metabolism



Flavone and flavonol biosynthesis



Flavonoid biosynthesis



Galactose metabolism



Glycolysis / Gluconeogenesis



Glycosaminoglycan degradation



Glycosphingolipid biosynthesis − ganglio series



Glycosphingolipid biosynthesis − globo and isoglob...



Indole alkaloid biosynthesis



Other glycan degradation



Other types of O−glycan biosynthesis



Pentose and glucuronate interconversions



Phenylpropanoid biosynthesis



Plant hormone signal transduction



Starch and sucrose metabolism



Stilbenoid, diarylheptanoid and gingerol biosynthe...



Taurine and hypotaurine metabolism



0.2 0.3 0.4 0.5 0.6
Rich factor



Pa
th



wa
y 



de
fin



iti
on



0.005



0.010



0.015



0.020



pvalue



Gene_number
●



●
●



20



40



60



Statistics of Pathway Enrichment



●



●



●



●



●



●



●



●



●



●



●



●



●



●



●



●



●



●



●



●



Anthocyanin biosynthesis



Arachidonic acid metabolism



Carotenoid biosynthesis



Cutin, suberine and wax biosynthesis



Diterpenoid biosynthesis



Ether lipid metabolism



Flavone and flavonol biosynthesis



Galactose metabolism



Glycerolipid metabolism



Glycerophospholipid metabolism



Isoflavonoid biosynthesis



Isoquinoline alkaloid biosynthesis



Phenylpropanoid biosynthesis



Plant hormone signal transduction



Protein processing in endoplasmic reticulum



Starch and sucrose metabolism



Tropane, piperidine and pyridine alkaloid biosynth...



Tyrosine metabolism



Ubiquinone and other terpenoid−quinone biosynthesi...



Zeatin biosynthesis



0.4 0.5 0.6 0.7
Rich factor



Pa
th



wa
y 



de
fin



iti
on



0.01
0.02
0.03
0.04
0.05
0.06



pvalue



Gene_number
●



●



●
●
●



25



50



75



100



125



Statistics of Pathway Enrichment



●



●



●



●



●



●



●



●



●



●



●



●



●



●



●



●



●



●



●



●



Brassinosteroid biosynthesis



Carotenoid biosynthesis



Cutin, suberine and wax biosynthesis



Diterpenoid biosynthesis



DNA replication



Flavonoid biosynthesis



Galactose metabolism



Glucosinolate biosynthesis



Glycosaminoglycan degradation



Isoflavonoid biosynthesis



Isoquinoline alkaloid biosynthesis



Pentose and glucuronate interconversions



Photosynthesis − antenna proteins



Plant hormone signal transduction



Sesquiterpenoid and triterpenoid biosynthesis



Starch and sucrose metabolism



Tropane, piperidine and pyridine alkaloid biosynth...



Tyrosine metabolism



Ubiquinone and other terpenoid−quinone biosynthesi...



Zeatin biosynthesis



0.4 0.5 0.6 0.7 0.8 0.9
Rich factor



Pa
th



wa
y 



de
fin



iti
on



Gene_number
●



●



50



100



0.01



0.02



pvalue



Statistics of Pathway Enrichment



T2_K/T1_K



T3_K/T2_K



T3_K/T1_K



A



B



C











