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position HMBC

4 9.03 s 2, 3, 4a 8.98 s 9.113 d, J  = 1.0 Hz 9.11 d, J  = 0.9 Hz 8.96 s

6 6.65 d, J = 1.0 Hz 4a, 8 6.67 d, J  = 1.5 Hz 6.738 d, J  = 2.0 Hz 6.74 d, J  = 2.0 Hz 6.62 d, J  = 2.0 Hz

8 6.9 d, J  = 1.0 Hz 6.92 d, J  = 1.5 Hz 6.982 dd, J  = 2.0, 1.0 Hz 6.98 dd, J  =  2.0, 0.9 Hz 6.84 d, J  = 2.0 Hz

2’ 8.03 d, J  = 2.4 Hz 4’, 6’ 8.04 d, J  = 2.5 Hz 8.158 d, J  = 2.3 Hz 8.17 d, J  = 2.4 Hz 8.01 d, J  = 2.0 Hz

5’ 7.01 d, J = 8.8 Hz 1’, 3’ 7.01 d, J = 8.7 Hz 7.105 d, J  = 8.8 Hz 7.11 d, J  = 8.8 Hz 6.97 d, J = 8.9 Hz

6’ 8.27 dd, J  =8.8, 2.4 Hz 2,  2’, 4’ 8.23 dd, J  = 8.7, 2.5 Hz 8.358 dd, J  = 8.8, 2.3 Hz 8.34 dd, J  = 8.8, 2.4 Hz 8.2 dd, J  = 8.9, 2.0 Hz

1” 5.25 d, J = 7.8 Hz 5.43 d, J  = 7.3 Hz 5.35 d, J  = 7.7 Hz 5.34 d, J  = 7.7 Hz 5.27 d, J  = 7.5 Hz

2” 3.98 dd, J  = 9.5, 7.8 Hz 4.03 dd, J  = 11.8, 6.2 Hz 4.08 dd, J  = 9.6, 7.7 Hz 4.08 m 4.01 dd, J  = 9.6, 7.5 Hz

3” 3.65 dd, J = 9.5, 3.5 Hz 3.62 dd, J  = 11.8, 1.5 Hz 3.76 dd, J  = 9.6, 3.4 Hz 3.76 dd, J  = 9.9, 3.3 Hz 3.7 dd, J  = 9.6, 3.4 Hz

4” 3.94 d, J = 3.5 Hz 3.81 dd, J  = 11.8, 6.2 Hz 4.04 dd, J  = 3.4, 0.5 Hz 4.04 t, J  = 3.3 Hz 3.97 br dd, J  = 3.4Hz

5” 3.76 m 3.64 3.89 � 3.89 � 3.83 br dd, J  = 8.2 Hz, 3.0Hz

6”a 3.82 m 3.71 dd, J  = 9.0, 7.6 Hz 3.89 � 3.87 � 3.81 dd, J  = 11.3, 8.2 Hz

6”b 3.76-3.78 m 3.64 m 3.86 � 3.87 � 3.78 dd, J  = 11.3, 2.3 Hz

Cy3Gal in acidified CD3OD14)

σH (ppm)

methanol 3.31 ppm as internal reference

Cy3Gal in CD3OD12)

σH (ppm)

Cy3Gal in CD3OD:CF3COOD (20:1)13)

σH (ppm)

Isolated compound in CD3OD Cy3Gal in CD3OD and DCl 11)

σH (ppm) σH (ppm)



Table S2 Sample Materials
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absorbed fraction
Galls (923 mg)
Leaves (2.13 g)

Red fraction
Galls (301 mg)

Leaves (346.7 mg)

Preparative reversed phase TLC
(10:1 Methanol − Water (+0.1% HCl))

Red fraction
Galls (36.5 mg)

Leaves (18.0 mg)

DIAION HP-20

non-absorbed 
fraction

Crude extract
Galls (7.2 g)  

Leaves (17.2 g)

ODS column chromatography 
(1:2 Methanol − Water (+0.1% HCl))

Red fraction
Galls (5.4mg)

Leaves (5.1 mg)

Fr.2
trace

Fr.3
trace

Extraction
99.5:0.5 MeOH − HCl

HPLC PEGASIL ODS (6×250 mm)
(1:2 Methanol − Water (+0.1% TFA))

Galls (78.9 g)  
Leaves (133.4 g)

Fig. S1 Isolation scheme for cyanidin-3-O-β-galactoside

The HPLC separation was performed on a JASCO LC-2000 
Plus series (JASCO, Tokyo, Japan) equipped with an 
intelligent UV-VIS detector (UV-2075 Plus), a quaternary 
gradient pump (PV-2089 Plus), a column oven (SSC-2120), an 
interface (LC-Net II/ADC), and data software (BOWIN). 
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Fig. S2 1H NMR Spectra of Isolated compounds
Cy3Gal from Gall tissue (upper) and leaves (lower). 
1H NMR (500 MHz, CD3OD), Methanol 3.31 ppm as internal reference.
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Fig. S3 HMQC NMR Spectrum of Isolated compound from gall tissue
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Fig. S4 HMBC NMR Spectrum of Isolated compound from gall tissue



Miyazaki et al

 (thousandths)
-2.0 -1.0 0

X
 : parts per M

illion : 1H 9.0
8.0

7.0
6.0

5.0
4.0

3.0

abundance
0 0.1 0.2 0.3 0.4

X
 : parts per M

illion : 1H 9.0
8.0

7.0
6.0

5.0
4.0

3.0

Fig. S5 NOE NMR Spectrum of Isolated compound from gall tissue



Coumaroyl-CoA
Malonyl-CoA
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Naringenin

Dihydrokaempferol

Dihydroquercetin

Leucocyanidin

Cyanidin

Cy3Gal

CHI

F3H

F3’H

Dihydroflavonol
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Fig. S6 Anthocyanin biosynthetic pathway


