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Supplementary figure 1

High cone voltage fragmentation of vitexin and isovitexin products from incubating UDP-glucose and 
[2’,3’,5’,6’-2H4]2-hydroxynaringenin with D. incanum soluble proteins. The fragmentation pattern of 
[2’,3’,5’,6’-2H4]vitexin (8) and [2’,3’,5’,6’-2H4]isovitexin (9) shows a molecular ion of [M+4-H]- 435 due 
to incorporation of four deuterium atoms, and ions at [M+4-90-H]- 345 and [M+4-120]- 315 proving 
the hexose is C-linked.
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[2’,3’,5’,6’-2H4]isovitexin (9)
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Supplementary figure 2

High cone voltage fragmentation of [2’,3’,5’,6’-2H4]ischaftoside (4) and [2’,3’,5’,6’-2H4]soschaftoside 
(5) products from incubating UDP-arabinose and [2’,3’,5’,6’-2H4]6-C-glucosyl-2-hydroxynaringenin 
(10) with D. incanum soluble proteins. The fragmentation pattern shows molecular ions of [M+4-H]- 
567 and ions at [M+4-60-H]- 507, [M+4-90-H]- 477, [M+4-120-H]- 447, [M+4-180-H]- 387 and [M+4-
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210]- 357 proving both sugars are C-linked. The analogous fragmentation patterns relating to [M-H]- 
563 are unlabelled, co-eluting natural products.
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[2’,3’,5’,6’-2H4]schaftoside (5)
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Supplementary figure 3

HPLC traces demonstrating conversion of UDP-glucose to UDP-galactose (blue) and UDP-galactose to 
UDP-glucose (pink) by D. incanum soluble protein fraction.



Supplementary figure 4

High cone voltage ESIMS fragmentation of 11a [M-H]- 433, demonstrating C- linked hexose through 
fragment ions of [M-H-90]- 343 and [M-H-120]- 313.
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High cone voltage ESIMS fragmentation of 11b [M-H]- 433, demonstrating C- linked hexose through 
fragment ions of [M-H-90]- 343 and [M-H-120]- 313.
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High cone voltage ESIMS fragmentation of 12a [M-H]- 449, demonstrating C- linked hexose through 
fragment ions of [M-H-90]- 359 and [M-H-120]- 329.
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High cone voltage ESIMS fragmentation of 12b [M-H]- 449, demonstrating C- linked hexose through 
fragment ions of [M-H-90]- 359 and [M-H-120]- 329.

O

OOH

HO

OHO

HO

HO

OH

OH

F

O

OOH

HO

F

O

OH

OHHO

HO



m/z
100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500

%

0

100
250615_TH2412T_01  1536 (15.496) 1: Daughters of 449ES- 

4.91e4329

131113 206139 156 181 287220 270258243 321292

449

359
337 424411401 440 468 477 488

Supplementary figure 5A

LCMS PDA trace (lower) and ion trace (higher) showing 3 novel compounds (13, 14 and 15) with 
molecular weight [M-H]- 595 derived from UDP-glucose, 11a and D. incanum root protein.
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LCMS PDA trace (lower) and ion trace (higher) showing 3 novel compounds (13, 14 and 15) with 
molecular weight [M-H]- 595 derived from UDP-galactose, 11a and D. incanum root protein.
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High cone voltage ESIMS mass spectrum of the three novel metabolites 13, 14, and 15, from the ion 
trace at 595 amus, demonstrating they are di-C-linked hexose moieties through fragment ions at [M-
H-90]- 505, [M-H-120]- 475, [M-H-180]- 415, [M-H-210]- 385 and [M-H-240]- 355.

Metabolite 13

m/z
100 150 200 250 300 350 400 450 500 550 600 650

%

0

100 355

327

299

191163149135 285270209 313 339

385

367

595

475

397 415

457439

505

485
577517 535

605 621 648

Metabolite 14

13
14

15



m/z
100 150 200 250 300 350 400 450 500 550 600 650

%

0

100 355

327

299

201163121 285255221 313
353

385

367

595

475

415
457

427

505

485 577
517 535 605 621 644

Metabolite 15
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Supplementary figure 5B

LCMS PDA trace (lower) and ion trace (higher) showing 3 novel compounds (16, 17 and 18) with 
molecular weight [M-H]- 611 derived from UDP-glucose, 12a and D. incanum leaf  protein.
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LCMS PDA trace (lower) and ion trace (higher) showing 3 novel compounds (16, 17 and 18) with 
molecular weight [M-H]- 611 derived from UDP-galactose, 12a and D. incanum leaf  protein.
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High cone voltage ESIMS mass spectrum of the three novel metabolites 16, 17, and 18, from the ion 
trace at 611 amus, demonstrating they are di-C-linked hexose moieties through fragment ions at [M-
H-90]- 521, [M-H-120]- 491, [M-H-180]- 431, [M-H-210]- 401 and [M-H-240]- 371.
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Supplementary figure 6A

ESIMS spectra showing incorporation of UDP--D-[UL-13C6]glucose or UDP--D-[UL-
13C6]galactose into metabolites 13, 14 and 15 by the soluble leaf protein of D. incanum.

Supplementary figure 6B



ESIMS spectra showing incorporation of UDP--D-[UL-13C6]glucose or UDP--D-[UL-
13C6]galactose into metabolites 16, 17 and 18 by the soluble root protein of D. incanum.

NMR Spectra of novel fluorinated C- glucosylflavones
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