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Supplementary Table S1. N enrichment of amino acids after *®NH4*-incubation of roots of
wheat plants grown under nitrate (RN->NH4") or ammonium (RA-NH") nutrition for 0.5, 2,
and 6 h.

[**N]amino acid enrichment (%)

RN-NH,* RA-1SNH,*
30 min 2h 6h 30 min 2h 6h
Ala 9.93 + 063 29.79 + 221 36.57 = 1.65 576 + 0.17 1794 = 039 26.54 = 2.09
Asn 5.47 + 0.57 9.31 £+ 0.79 3447 + 575 3.58 + 0.63 6.96 + 0.67 8.13 + 0.97
Asp 1251 + 047 3515 + 061 37.89 = 1.32 711 + 057 1585 = 0.85 1885 = 1.71
Gln 73.62 + 0.93 8456 + 0.28 77.27 + 481 2386 + 0.67 3819 + 406 32.62 = 7.37
Glu 1043 + 053 36.06 + 0.54 4057 = 1.28 841 + 010 2303 + 050 2584 = 1.84
Gly 6.43 £ 054 1239 + 158 1361 * 2.28 2.67 £ 0.47 479 £ 0.20 5.94 + 0.33
lle 3.86 + 0.38 1204 + 0.68 1250 = 0.17 2.64 + 0.84 6.34 =+ 0.49 8.83 + 0.61
Leu 415 + 0.35 13.68 + 045 11.18 * 0.14 1.85 + 0.03 6.75 + 0.25 758 + 0.33
Met 215 + 0.16 6.62 + 0.19 8.64 + 0.25 153 =+ 0.54 2.67 = 0.70 3.12 + 0.52
Phe 752 £ 087 1500 + 0.80 9.34 + 0.73 5.61 + 0.92 9.92 + 0.00 8.48 + 0.00
Pro 739 + 026 1168 + 098 9.04 = 0.47 5.53 + 0.00 0.00 = 0.00 6.07 + 1.11
Ser 212 + 0.19 525 = 0.11 8.39 + 0.76 138 £ 0.11 3.65 £ 0.13 722 + 054
Thr 235 + 0.14 356 £+ 0.28 2.88 = 0.18 190 + 0.28 3.28 + 0.36 2.85 £ 0.03
Tyr 462 = 0.58 10.28 + 0.89 7.71 + 041 276 £ 0.19 6.72 £ 0.24 8.28 + 0.72
Val 148 + 0.17 435 + 0.12 574 + 041 0.68 + 0.23 2.16 + 041 352 + 0.52
GABA 162 + 0.18 827 + 0.73 3158 * 1.13 173 + 0.15 9.14 + 117 19.15 + 1.45

Values represent mean £ SE (h = 3).



Supplementary Table S2. **N enrichment of amino acids in wheat roots grown under nitrate (RN->NOg"
) or ammonium (RA-*NOg) nutrition incubated with 10 mM NOj3 for 0.5, 2, and 6 h.

[**NJamino acid enrichment (%)

RN-1NOs RA-1SNOs
30 min 2h 6h 30 min 2h 6h
Ala 0.30 = 0.07 116 = 0.25 116 £ 0.31 0.65 = 0.27 0.12 £ 0.00 0.90 + 0.26
Asn 4.08 £ 0.15 4.60 = 0.40 413 + 0.47 2.38 £ 0.39 287 £ 0.00 279 + 0.24
Asp 149 + 0.29 1.31 + 0.03 1.46 + 0.13 2.15 + 0.46 219+ 0.00 161 + 0.43
Gin 494 + 0.25 6.67 = 0.78 6.62 = 0.35 3.64 + 0.02 3.98 + 0.00 3.47 + 0.66
Glu 0.69 = 0.09 152 + 0.05 1.78 + 0.16 1.61 + 0.29 207 £ 0.00 159 + 0.46

Gly 1.88 = 0.21 207 £+ 003 174 = 0.05 2.48 + 0.00 2.67 £ 013 2.69 + 0.38
lle 0.84 + 0.12 0.80 = 0.11  0.23 + 0.02 2.60 = 0.90 0.84 £ 0.00 1.18 + 0.45
Leu 0.97 + 0.29 1.18 + 0.08 0.88 * 0.06 0.63 + 0.06 119 £ 0.00 1.29 + 0.33
Met 1.23 = 0.19 156 + 0.18  1.47 £ 0.06 1.30 = 0.16 136 £ 0.00 1.26 = 0.10

I+

I+

Phe 298 + 000 474 + 090 0.89 + 012 | 0.00+000 084 +0.18 546 + 0.00
Pro 6.41 + 0.08 867 + 1.06 502 + 055 | 376+ 000 000000 0.00 + 0.00
Ser 038 + 007 062 + 005 082 +015 | 083+005 059000 047 + 0.11
Thr 200 £ 010 217 + 008 197 £ 024 | 284+022 203 +000 244 + 0.24
Tyr 301 4+ 009 177 4+ 015 203 + 019 | 0004+ 000 1664001 194 4 0.35
val 072 # 011 081 + 029 053 +009 | 009+ 004 016000 1.01 + 0.00

GABA 114 = 0.22 227 = 0.30 3.23 £ 0.39 1.47 £ 0.12 1.30 £ 0.00 1.65 = 0.07

Values represent mean + SE (n = 3).



Supplementary Table S3. $3C enrichment of organic acids and amino acids in wheat roots grown under
nitrate (RN-[**C]Pyr) or ammonium (RA-[*3*C]Pyr) nutrition incubated with 10 mM [**C]Pyr for 0.5, 2 and
6 h.

[**C]organic acid and [**C]amino acid enrichment (%)

RN-13C-Pyr RA-3C-Pyr
30 min 2h 6h 30 min 2h 6h
Pyr 8122 + 510 89.23 = 129 8092 + 521 7859 + 529 7515 £ 330 7642 + 1.95
Citrate 322 + 122 1087 £ 138 2692 + 132 1161 + 165 2288 £ 052 4722 + 048
Isocitrate 208 £ 0.71 948 + 0.00 1159 = 134 1026 £ 056 1790 + 1.13 4480 = 0.48
2-0G 347 = 0.04 1628 £ 0.74 2834 + 142 859 = 053 2042 £ 030 3227 + 0.57
Succinate 038 £ 006 161 + 021 382 = 0.27 162 + 015 299 £ 011 846 = 0.40
Fumarate 161 £ 022 1223 £ 0.72 2472 + 146 463 + 044 1326 = 041 2393 £ 042
Malate 047 £ 027 379 + 042 1286 = 1.60 288 £ 052 1125 + 121 2226 £ 0.56
Ala 1072 + 233 2617 + 110 2721 £+ 1.74 719 £ 080 833 £ 037 12.03 + 0.27
Asn 038 £ 025 104 + 026 545 = 178 0.17 £ 000 128 + 003 143 £ 0.22
Asp 198 + 0.06 1121 + 1.01 2160 += 176 418 + 068 7.99 = 046 2036 * 0.22
Cys 0.04 £ 000 035 + 0.00 0.12 = 0.01 014 £ 009 044 = 021 019 £ 011
Gln 0.67 = 025 1354 £+ 0.77 2170 + 256 169 £ 052 803 + 094 1090 = 2.19
Glu 352 + 052 1922 = 0.83 30.69 + 228 754 = 050 1960 +* 0.32 3510 = 0.27
Gly 0.00 £ 000 101 + 000 044 = 022 100 + 0.00 177 £ 025 232 = 0.33
His 0.00 + 000 0.00 £ 0.00 0.00 = 0.00 466 + 159 258 = 0.89 239 + 0.93
lle 033 £ 0.18 057 + 026 0.19 = 0.06 021 £ 011 022 + 003 0.65 £ 0.10
Leu 144 £ 093 029 £ 0.00 0.18 = 0.10 034 = 0.07 018 £ 0.05 100 + 0.20
Lys 1295 + 6.70 0.00 £ 0.00 0.00 = 0.00 435 = 0.00 0.00 £+ 0.00 316 = 147
Met 0.00 + 000 0.00 £ 0.00 0.00 = 0.00 107 £ 000 082 + 047 1.08 = 0.16
Phe 259 £ 000 221 + 093 764 = 0.13 3.00 £ 072 461 + 093 558 + 0.27
Ser 0.17 £ 000 099 + 028 277 = 0.16 061 £ 048 035 = 007 433 £ 0.07
Tyr 0.00 £ 0.00 0.00 £+ 000 336 = 149 341 £+ 253 283 + 135 186 = 0.39
Val 055 £ 029 142 + 020 086 = 0.33 038 £ 028 042 + 005 1.16 £ 0.21
GABA 0.78 £ 052 389 + 092 1550 *= 0.55 068 £ 0.08 434 + 024 1466 * 0.58

Values represent mean + SE (n = 3).



Supplementary Table S4. 3C enrichment distribution among each mass peak (from m+1 to
m+4) of organic acids and amino acids after [*3C]Pyr-incubation of roots of wheat plants grown
under nitrate (RN-[**C]Pyr) or ammonium (RA-[**C]Pyr) nutrition.

[**Clorganic acid and [**C]amino acid enrichment (%)

RN-[*3C]Pyr RA-[3C]Pyr
Catomsper  Mass 5 g 2h 6h 30 min 2h 6h
molecule peak
Pyr C3 m+1 0.13+0.03 0.24+0.00 1.03+0.21 023+£0.04 057+004 116+0.12

m+2 1.19+0.06 1.32+003 165+003| 1.19+0.07 138+0.02 1.79+0.05
m+3 79.90+5.07 | 87.68+1.26 78.24 + 545 | 77.17 + 525 | 73.19+3.33 | 73.47+2.12
Citrate C6 m+1 0.82+0.46 154+020 458+0.61| 1.92+091 380+0.20 7.76+0.34
m+2 116+032 467055 1085+ 056| 4.88+044 9.28+0.19| 18.48+0.23
m+3 080+029 292+039 720+042| 310+023 6.12+0.11 13.00+0.09
m+4 044+0.16 1.75+023 429+030| 172+0.12 3.68+0.05 7.98+0.05
Isocitrate C6 m+1 111+041 271+0.00 249+116| 194+036 279x0.77 8.04+0.28
m+2 0.84+0.25 3.43+0.00| 4.69+028| 370+x052 6.97+0.09 17.20+0.18
m+3 0.00+0.00 194+0.00 315+025| 295+x050 526+020 12.18=+0.07
m+4 0.12+0.05 1.40+000 125+021| 1.68+008 2.88+0.08 7.38+0.06
2-0G C5 m+1 024+006 2.75+021 6.95+0.02| 1.01+009 329+0.15 6.07+0.12
m+2 196+0.12 9.52+0.39 | 1345+ 0.81| 523+0.29  10.94+0.13 | 15.85+0.32
m+3 0.87+005 262+0.02 530+035| 164+014 410+008 6.55+0.11
m+4 0.40+0.03 140+013 264+025| 072004 209+0.04 3.79+0.09
Succinate C4 m+1 0.09+0.08 232+023 7.64+021| 027+012 227+x007 547+0.15
m+2 110+0.09  7.13+0.29 | 11.34 +0.78| 3.14+0.20 7.70+0.21 | 12.29+0.20
m+3 031005 199+013 424+035| 083+011 228+0.10 4.43+0.08
m+4 0.14 003 080 006 150 0.13| 039 006 101 004 174 0.04
Fumarate C4 m+1 0.12+0.06 060+006 132+0.06| 068+003 101+0.10 280+0.14
m+2 024+001 0.73+0.09| 1.76+0.12| 059+010 115+0.00 3.55+0.15
m+3 0.03+0.01 0.22+0.06 055+0.07| 027+002 060+001 1.53+0.08
m+4 0.00+0.00 0.06+0.00 020+0.04| 0.08+002 0.22+001 0.59+0.04
Malate C4 m+1 022+0.11 1.04+008 3.75+038| 084+036 3.84+041 713+0.25
m+2 0.19+0.10 165+0.15| 528+ 0.63| 094+015 421+045 9.01+0.24
m+3 0.11+000 0.78+0.14 259+041| 071+007 221+025 4.23+0.10
m+4 0.00+0.00 031+005 124+020| 039+003 099+0.11 1.88+0.03

Ala C3 m+1 0.11+0.02 130+014 396+0.18| 045+x033 0.73+x0.11 1.80+0.06
m+2 0.31+004 169+016 317+025| 037+011 0.74+x006 1.77+0.08
m+3 10.30+2.36 | 23.18+0.80 | 20.08 + 1.48| 6.52+0.72| 6.87+0.36 | 8.46+0.14

Glu C5 m+1 0.63+0.11 244+017 650+0.15| 0.85+022 292+0.12 587+0.10
m+2 1.83+0.22 | 10.32+0.37 | 13.78 + 1.15| 4.05+0.19 9.68+0.11 | 16.13+0.18
m+3 0.72+0.13 432+0.18 6.88+062| 177+011 4.61+007 8.40+0.07
m+4 035 007 213 011 353 037| 086 007 239 005 4.69 0.01

Gln C5 m+1 0.00+0.00 221+037 449+039| 000+000 111+0.19 1.28+0.68
m+2 0.63+021 6.75+0.11| 9.95+098| 0.83+023 395+0.32 544+0.84
m+3 0.09+0.00 3.18+0.17 4.89+081| 048023 209+027 278+0.50
m+4 0.03+0.00 1.39+0.12 237+043| 038+007 0.88+0.19 1.40+0.30

Asp C4 m+1 0.79+0.07 3.41+031 6.65+026| 200026 357+0.08 6.34+0.22
m+2 0.73+0.04 473+035| 842+0.79| 123+018 3.81+0.08 7.84+0.20
m+3 033+0.03 212+023 456+048| 0.67+025 132+000 4.28+0.11
m+4 013+001 095+0.12 1.98+024| 028+011 053+000 1.91+0.08

Asn C4 m+1 0.20+0.09 0.41+0.07 159+ 052| 0.00+000 044+004 0.39+0.19
m+2 0.22+000 0.37+0.09| 241+0.73| 0.00+000 043+0.02 0.66+0.06
m+3 0.12+0.00 0.18+0.06 097+0.37| 0.09+000 026+003 0.30+0.01
m+4 0.02+0.00 0.08+0.03 048+0.17| 0.09+000 014+0.03 0.08+0.03

GABA C4 m+1 0.10+0.00 0.82+0.40 524+002| 010+004 056+0.09 3.09+0.07
m+2 055+039 227+033| 7.05+029| 042+004 265+0.12 8.02+0.37
m+3 0.18+0.00 063+0.13 237+0.12| 010+002 0.79+0.04 258+0.11
m+4 0.08+0.00 0.17+006 084+0.13| 0.05+001 033+0.02 0.96+0.04

For each molecule, the gray scale ilustrates the highest (dark grey) and the lowest (white) enrichment value under each
N nutrition. Values represent mean + SE (n = 3).



Supplementary Figure S1. Six-week old wheat plants grown
under nitrate or ammonium nutrition. Scale bar indicates 10 cm
length.
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Supplementary Figure S2. Total (A) amino acids and (B) organic acids from wheat roots grown under
nitrate (RN; green) or ammonium (RA; orange) nutrition. Values represent mean + SE (n = 3). Asterisk (*)
indicates significant differences between N nutritions (p < 0.05).
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Supplementary Figure S3. Label distribution in one or two N atoms of amides after *>*NHz-incubation of
wheat roots. N enrichment of one N atom (given by m+1 value) or two N atoms (given by m+2 value) for
[**N]GIn and [**N]Asn in wheat plants grown under (A, C) nitrate or (B, D) ammonium nutrition. Values

represent mean + SE (n = 3).
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Supplementary Figure S4. Label distribution in one or two N atoms of amides after™>NOs-incubation of
wheat roots. °N enrichment of one N atom (given by m+1 value) or two N atoms (given by m+2 value) for
[**N]GIn and [**N]Asn in wheat plants grown under (A, C) nitrate or (B, D) ammonium nutrition. Values

represent mean + SE (n = 3).
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Supplementary Figure S5. Minor [**N]amino acid contents (umol g* DW) after *®*NH,*-incubation of
roots of wheat plants previously grown under nitrate (green open circle) or ammonium (orange closed
circle) nutrition. X-axis indicates the incubation times: 0.5, 2, and 6 h. Values represent mean + SE (n = 3).
Asterisk (*) indicates significant differences between N nutritions (p < 0.05).
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Supplementary Figure S6. Minor [**N]amino acid contents (umol g* DW) after **°NOs -incubation of
roots of wheat plants previously grown under nitrate (green open circle) or ammonium (orange closed
circle) nutrition. X-axis indicates the incubation times: 0.5, 2, and 6 h. Values represent mean + SE (n = 3).
Asterisk (*) indicates significant differences between N nutritions (p < 0.05).
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Supplementary Figure S7. Contents of other labelled amino acids in wheat roots grown under nitrate
(RN; green) or ammonium (RA; orange) nutrition incubated with 10 mM **NH,* for 30 minutes in absence
(plain bar) or in presence of inhibitors MSX and AZA (striped bar). Values represent mean + SE (n = 3).
Asterisk (*) indicates significant differences between N nutritions (p < 0.05).
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Supplementary Figure S8. Minor [**N]amino acid and [**C]organic acid contents (umol g DW) after
[*C]Pyr -incubation of roots of plants previously grown under nitrate (green open circle) or ammonium
(orange closed circle) nutrition. X-axis indicates the incubation times: 0.5, 2 and 6 h. Values represent

mean * SE (n = 3). Asterisk (*) indicates significant differences between N nutritions (p < 0.05).



