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Figure S1. The predicted transmembrane topologies of GmMMATE transporters. A. Glyma

and L.

GmMATE4A3ala,

H.

19G120900)

GmMATE4 (Glyma.

G

GMMATE2 (Glyma.19G120300),

F.

7

.19G120200)

Glyma.08G244400, E. GmMATE1 (Glyma

GmMATE4A7ala. The transmembrane topologies were predicted using Protter [1].



Protein Sequences

Species/Abbrv Al EE 5
1. Glyma 03G005200 M REK R IVAAPA
2. Glyma 03G005400 M g b IVAAPA
3. GMMATE4 (Glyma.19G120900) - - M IVAAPA
4_Glyma 03G005300 S M I1VAAPRA
5 GmMMATE1 (Glyma 19G120200) MEIM vVvAEPA
6. GMMATE2 (Glyma.19G120300) - - M I1VAARA

Protein Sequences

Species/Abbrv NEE
1. Glyma.03G005200
2. Glyma.03G005400
3. GmMATE4 (Glyma.19G120900)
4. Glyma.03G005300
5. GmMATE1 (Glyma.19G120200)
6. GmMATE2 (Glyma.19G120300)

LAAYALVF FA ILL
LAAYALVFERVIIRFA ILL
LAAYAIVMEVLV VLI
LAAYALVFERVLV VLL

A AL
MASA L
MASA L
MASAL

== EEL L 2|xx[x|=

LAAYALVFIEVIIRFA ILL

LAAYALVFERVIIRFA ILL
Vil

M T T MmT

Protein Sequences
Species/Abbrv Al

= llﬂ‘tlfﬂ x|=x|=x|x |yeaf *

1. Glyma.03G005200 YBIMME Vv Y L IVLFLALCLLPLF I
2. Glyma 03G005400 YBMME v Y L IVLFLEALCLLPVFE I
3. GMMATE4 (Glyma.19G120900)E Y DIMM@ v Y L IVLFLIEAICLLPLL I

Y

Y

Y

4. Glyma 03G005300 MMGV Y L IVLFLSAICLLPLFI
5. GmMATE1 (Glyma.19G120200 MLGVYL IVLFM ILLLEIY I
6. GmMATE2 (Glyma.19G120300 MMGV Y L IVLFLIEAVCLLPVFI

Protein Sequences

Species/Abbrv Al
1. Glyma 03G005200

2. Glyma.03G005400

3. GmMATE4 (Glyma.19G120900) P
4. Glyma.03G005300 .
5. GmMATE1 (Glyma.19G120200)
6. GMMATEZ2 (Glyma.19G120300) P

Protein Sequences

Species/Abbrv
1. Glyma 03G005200 |
2. Glyma.03G005400 |
3. GMMATE4 (Glyma.19G120900) |
4. Glyma.03G005300 |
5. GMMATE1 (Glyma.19G120200),
6. GMMATE2 (Glyma.19G120300) |

Protein Sequences

Species/Abbrv Al
1. Glyma 03G005200

2. Glyma.03G005400

3. GmMATE4 (Glyma.19G120900) F
4. Glyma.03G005300 L
5. GmMMATE1 (Glyma.19G120200) |
6. GmMATEZ (Glyma 19G120300) L

<< << <<

Protein Sequences

Species/Abbrv A
1. Glyma.03G005200
2. Glyma 03G005400
3. GMMATE4 (Glyma.19G 120900
4. Glyma.03G005300
5. GMMATE1 (Glyma.19G 120200
6. GMMATE2 (Glyma.19G 120300

LFLVFLF
LFLFFLF

Protein Sequences

Species/Abbrv A
1. Glyma.03G005200

2. Glyma.03G005400

3. GmMMATE4 (Glyma.19G120900) L A V
4. Glyma.03G005300 LAL
5. GmMMATE1 (Glyma.19G120200) L & F
6. GMMATE2 (Glyma.19G120300) L

TTTTUOT +

Protein Sequences

Species/Abbrv NEREEEEEE
1. Glyma.03G005200 | MLF
2. Glyma.03G005400 | MLF
3 GmMATEA (Glyma 19G120900) MLF
4. Glyma 03G005300 MLF
5 GmMATE1 (Glyma 19G120200) MLF
6. GMMATE2 (Glyma.19G120300) MLF

Figure S2. Alignment of the full protein sequences of Glyma.03G005200, Glyma.03G005300,
Glyma.03G005400, GmMATE4 (Glyma.19G120900), GmMATE1 (Glyma.19G120200), and
GmMATE2 (Glyma.19G120300). The sequence alignment was done by ClustalW using

MEGA11 [2].



19 - Genistein - 10.042

1 13 - Genistin - 5.833

150 - 16 - Mienistin - 8.850
1 7 - Dpidzein - 9.117
1 8 -|Glycitein - 9.425

Absorbance [mAU]
o
o
g—F—q

- |4, SV GRIRER R - 1O 7

1 2 - Glycitin - 3.2B2

§iY

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

0.0 2.5 5.0 7.5 10.0 125 15.0 17.5 20.0 225 25.0
Time [min]
Figure S3. A UHPLC chromatogram showing the absorption peaks of the nine isoflavone standards. One microliter of a mixture of the isoflavones at 20ppm

each was injected into the UHPLC system. Peak 1: Daidzin; Peak 2: Glycitin; Peak 3: Genistin; Peak 4: Malonyl-daidzin; Peak 5: Malonyl-glycitin; Peak 6:

Malonyl-genistin; Peak 7: Daidzein; Peak 8: Glycitein; Peak 9: Genistein.
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Figure S4. Representative UHPLC chromatograms of the detection of isoflavones in the
wildtype and GmMATE4 expressing yeast cells after the treatment with (A) daidzein, (B)
genistein, and (C) glycitein.
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Figure S5. Representative UHPLC chromatograms of the detection of isoflavones in the
wildtype and GmMATE4 expressing yeast cells after the treatment with (A) daidzin, (B)

genistin, and (C) glycitin.
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Figure S6. Representative UHPLC chromatograms of the detection of isoflavones after the
treatment with (A) malonyl-daidzin, (B) malonyl-genistin, (C) and malonyl-glycitin.



200
Wildtype GMMATE4
200
150 1+ Formananetin - 10,662 125

Absorbance [mAU]
g8
Absorbance [mAU]

50
50
2
0 \\/\ o F‘-‘ ’4“————/\—’\/
25
00 25 50 75 100 125 150 175 200 225 250 00 25 50 75 100 125 150 175 200 225 25,

Time [min] Time [min]

Figure S7. Representative UHPLC chromatograms of the detection of isoflavones after the
mock treatment.
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Figure S8. Representative UHPLC chromatograms of the detection of isoflavones in GmMATE4, GmMATE4A3ala, or GmMATE4A7ala expressing
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yeast cells after the treatment with (A) daidzein, (B) genistein, (C) glycitein, and (D) glycitin.



Table S1. List of primers and restriction enzymes used for cloning.

Primers and restriction enzymes

Primer sequences (5' - 3')

Cloning of GmMMATE4 from into
pGBKT7ABD, forward, Smal

ACCCGGGAATGGAGGGGAATCTAG

Cloning of GmMMATE4 from into
pGBKT7ABD, reverse, Sall

AAAGTCGACCTAATTATCTGATGTAGTTG

Cloning of GmMMATE4A3ala into
pGBKT7ABD, forward

AATGGAGGGGAATCTAGAGAAGAAGCTGTTGA
GCAGAGAAAAAAAATCAGCTGCTGCTGAAGAA
GAAGAGAAA

Cloning of GmMMATE4A3ala and
GMmMATE4A7ala into pGBKT7ABD,
reverse, Sall

AAGTCGACCTAATTATCTGATGTAGTTGTTTCAT
GATCAGATTCCAC

Cloning of GmMMATE4A7ala into
pGBKT7ABD, forward

AATGGAGGGGAATCTAGAGAAGAAGCTGTTGA
GCAGAGAAAAAAAATCAGCTGCTGCTGCTGCTG
CTGCTAAATTATCAT

Cloning of GmMMATE4, GmMATE4A3ala
and GmMMATE4A7ala for fusing with GFP
in V7, forward, Nhel

AAAAAGCTAGCATGGAGGGGAATCTAG

Cloning of GMMATE4, GmMATE4A3ala
and GmMMATE4A7ala for fusing with GFP
in V7, reverse, Xhol

AAAAACTCGAGATTATCTGATGTAGTTG
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