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[bookmark: _Hlk49272032][bookmark: _Hlk65056752][bookmark: _Hlk64647133]Supplementary Figure 1. Summary of monthly average meteorological data in the year of 2014 and 2015: (a) temperature (℃), (b) rainfall (mm), (c) sunshine hours (h). The combination of violin and point drawing revealed the distribution of the monthly data from 2010 to 2019. Blue point revealed the vintage 2014 (Feb. 2014- Jan. 2015). Red point revealed the vintage 2015 (Feb. 2015- Jan. 2016).
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[bookmark: _Hlk65402397][bookmark: _Hlk64966776]Supplementary Figure 2. Effect of the growing season on the bound form volatile compounds in CS (a), R (b), V (c), and MH (d) grapes during fruit development in the year of 2014 and 2015. Heatmaps showed the log2 fold change between seasons (winter season/summer season). Red block indicates higher aroma concentration in winter season berries. Blue block indicates lower aroma concentration in winter season berries. * indicates there are signiﬁcant differences between summer and winter season (p < 0.05, t-test).
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[bookmark: _Hlk65437507][bookmark: _Hlk65358472]Supplementary Figure 3. Effect of the growing seasons on the expression profiles of carotenoid metabolism synthesis pathways during the development of CS, R, V, and MH grapes in 2014. Heatmaps showed the log2 fold change between seasons (winter season/summer season). Red block indicates higher gene expression in winter season berries. Blue block indicates lower gene expression in winter season berries. Boxes with bold margins indicate differentially expressed genes between summer and winter berries.

[image: ]
Supplementary Figure 4. Effect of the growing season on the gene expression profiles of oxylipin pathway pathways during CS, R, V, and MH grapes development in 2014. Heatmaps showed the log2 fold change between seasons (winter season/summer season). Red block indicates higher gene expression in winter season berries. Blue block indicates lower gene expression in winter season berries. Boxes with bold margins indicate differentially expressed genes between summer and winter berries.
image1.jpeg
Temperature ("C)

a b C
400 300
® V2014 ® V2014 ® V2014
é & & @' V2015 H ® V2015 o V2015
300- . ' = '
@ = ~ 200- , ,
I ; g A
? =5 200- : l ' Z—;) ‘
o . o
o 8 ' o ,ﬁ
A Ei k. . é J | » 21004 [ ¢
e . 100 - ‘ L:-J E | N i
— T T T T T T 1 0- é g 0 — T T T T T T T T 1
Q>

| | | |
N X S D oA O
Month Month Month




image2.jpeg
2014

E-L 31 35 36 38

X

| | .

.
= )

i *
m %k
X X
%
X
2014

E-L 31 35 36 38

{1

2015

31 35 36 38

¥ ok

2015

2,3-Pentanedione

* trans-Furan linalool oxide
. a-Terpineol
3,4-Dimethylbenzyl alcohol
Phenol
Benzyl alcohol
p-Cresol
i %k 3-Methyl-3-buten-1-ol

. 3-Methyl-2-buten-1-ol

Acetoin

Terpinen-4-ol
Geranylacetone

sk Methyl Isobutyl Ketone
B-Phenylethyl alcohol
Geraniol

3-Methyl-1-butanol

31 35 36 38

NN - -
N = -

Benzyl alcohol
Citronellol
Geraniol

Geranial

Linalool

Nerol
Neral

2-Heptanol

'y-Geraniol

B-Phenylethyl alcohol
‘a-Cyclogeraniol
Geranylacetone
‘4-Methyl-2-heptanol
'trans-Furan linalool oxide
3,4-Dimethylbenzyl alcohol
Ethyl Acetate
3-Methyl-3-buten-1-ol
3-Methyl-1-butanol

Acetoin

2014

E-L 31 35 36 38

b

X X %k k

2014

E-L 31 35 36 38

‘a-Phenylethanol d

2015

31 35 36 38

I R = oo
BRI e+ 5 oo

2015

31 35 36 38

*

* X

*

! 2
1
a-Terpineol l 5
cis-Pyran linalool oxide

Acetoin

Linalool

Myrtenol
Terpinen-4-ol
a-Phenylethanol
B-Phenylethyl alcohol
a-Cyclogeraniol

Benzyl alcohol

Citronellol

1-Butanol

Geraniol
3-Methyl-3-buten-1-ol
Nerol

B-Myrcene

Geranial

p-Cresol

Ethyl Acetate
3-Methyl-2-buten-1-ol
Phenol

Ethyl Acetate 2

b
-- cis-Furan linalool oxide 0

- -1
-. trans-Pyran linalool oxide l_2
-- 3-Methyl-1-butanol

B-Phenylethyl alcohol

Geranic acid

- Acetoin
-. a-Terpineol

Citronellol
Rose oxide
Benzyl alcohol

a-Phenylethanol

E S -. 3-Methyl-3-buten-1-ol
*k Xk -. a-Cyclogeraniol

-*

B-Myrcene

-. D-Limonene

-. Linalool
-- 3-Methyl-2-buten-1-ol
BN -

.- Geranial

.. B-Ocimene

-- Nerol
--. Geraniol




image3.jpeg
: L0g2 Fold Change : VIT 204s0079g00680 . El . D -
|
T o psY

CS R V MH
GGPP Gene ID o 55 36 38 35 36 38 35 36 38 35 36 38

VIT 21250028g00960 |:| [ ] |:| . . |:| .
VIT 2065000400820 [0 | . ] . B . H EERE
15-cis Phytoene
VIT 2095000200100 |:| |:|
PDS /PDH VIT 21450083g00770 ] .
VIT 2045002301780

CE =
VIT 204s0023g01790 I:”:I. . . .-. D

9,15,9’-tri-cis-C-Carotene

Z1SO &

9,9’-di-cis-(-Carotene

7DS VIT 21450030g01740 . -D. B
VIT 20350038g02680 . . [ ] . |:| . [] .

7,9,7° .9 -tetra-cis-Lycopene

VIT _208s0032g00800

CRTISO VIT 21250035g01090 - B - -
VIT 21250035g01080 . |:| . . -

LYC-b b LYC-¢

LYC-
] ¢ o LYC-b

iHYD

Zeaxanthin

ZEP ” VDE

Violaxanthin

7EP \” VDE

Antheraxanthin
& NSY

Neoxanthin

l NCED

Xanthoxin

XO

Abscisic aldehyde
¢ AAO3 VIT 2065000000770 [ |[ ] N o o vit_20250087g00710 Y I I

ABA-Hase VIT_203s0063g00380 . . .
—_—>

Abscisic acid

VIT _202s0025g00240 . - .

VIT 2165005001090 ’ ‘

VIT _207s0031g01770 . . D .

VIT_204s0043g01010 . . - D . VIT 208s0007g05690

VIT 2005053300020

[ ] [ ]
VIT _207s0031g00620 D . . - D .

EroEE Dl im
EDT DOE-

Lutein

] LYC-b

[] HE
VIT_206s0080g00810 . . E I:' EI . . . . .

LYC-e

VIT _211s0016g01880

VIT_21450006g02880 || [ ] ] e e e L ELE P L LR

VIT 2055005100670 |:| . ] . . . . . . .
VIT 210s0003g03750 |:| |:| D D . D
VIT 21950093g00550 . . . . |:| I:I D .

VIT 21350019g01010 . |:| - . . I:l |:| B et e e P

, D
Carotenoids ey  C13-Norisoprenoids
VIT_21350064g00810 |:|

VIT _213s0064g00840

L] [ [ ]
VIT_202s0087g00910 . D . . . . . - - .
VIT_202s0087g00930 D D . . - D - . .

ABA-Hase

Phaseic acid / Dihydrophasei acid




image4.jpeg
Enzyme

HPL

LOXA

LOX
LOX
LOX
LOX
LOX

LOXO
LOXC

LOX
LOX
ADH
ADH
ADH
ADH
ADH
ADH
ADH
ADH
ADH
ADH
ADH
ADH
ADH

Gene ID
VIT 21250059201060
VIT 2065000401510
VIT 2065000401450
VIT 200s0265200170
VIT 2135006401480
VIT 2065000401480
VIT 2055002003170
VIT 2095000201080
VIT 214s0128200780
VIT 2015001002750
VIT 214s0128200790
VIT 2065000404310
VIT 2065000404320
VIT 2075000520460
VIT 207s0005204610
VIT 2170000203280
VIT 2185000100380
VIT 2045004401110
VIT 2045004401120
VIT 2045004401130
VIT 2185000115410
VIT 214s0068201760
VIT 216s0039200320
VIT 2005037100050
VIT 21850001g15450

CS R

v

~ MH

E-L35 36 38 35 36 38 35 36 38 35 36 38

I

b
.
B
.
B
E
b
"
b
b
k
-
{
A,





