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Figure S1. Contents of major free polyamines (PA), namely putrescine (PUT), spermidine
(SPD), and spermine (SPM), and the degradation product 1,3-diaminopropane (DAP) in control
and cold-hardened (H) young Rht wheat genotypes. Error bars indicate standard deviations.
* *x **x% represent significant differences between control and cold-hardened plants at the p <
0.05, 0.01 and 0.001 levels, respectively.
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Figure S2. Activity of the ascorbate peroxidase enzyme in control and cold-hardened (H)
young Rht wheat genotypes. Error bars indicate standard deviations. *,** *** represent
significant differences between control and cold-hardened plants at the p < 0.05, 0.01 and
0.001 levels, respectively.
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Figure S3. Contents of selected flavonols, namely kaempferol, quercetin, myricetin and rutin
in control and cold-hardened (H) young Rht wheat genotypes. Error bars indicate standard
deviations. *,** *** represent significant differences between control and cold-hardened plants
at the p < 0.05, 0.01, and 0.001 levels, respectively.
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Figure S4. Principal component analysis (PCA) for eight polyamine derivatives (detectable in
positive ion mode only) including (A) or without (B) the Mv Béres genotype. Legend: RO: Rht-
Bla day 0; R2: Rht-Bla day 2; R7: Rht-Bla day 7; R12: Rht-Bla day 12; R1_0: Rht-B1b day
0; R1_2: Rht-Blb day 2; R1 7: Rht-B1b day 7; R1_12: Rht-B1lb day 12; R3_0: Rht-Blc day O;
R3_2: Rht-Blc day 2; R3_7: Rht-Blc day 7; R3_12: Rht-Blc day 12; BO: Mv Béres day 0; B2:
Mv Béres day 2; B7: Mv Béres day 7; B12: Mv Béres day 12
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Figure S5. Principal component analysis (PCA) for 17 flavones including (A, C) or without (B,
D) the Mv Béres genotype in ESI- (A, B) or ESI+ (C, D) mode. Legend: RO: Rht-Bla day 0;
R2: Rht-Bla day 2; R7: Rht-Bla day 7; R12: Rht-Bla day 12; R1_0: Rht-B1b day 0; R1_2: Rht-
Blb day 2; R1_7: Rht-B1lb day 7; R1_12: Rht-B1b day 12; R3_0: Rht-Blc day 0; R3_2: Rht-
Blc day 2; R3_7: Rht-Blc day 7; R3_12: Rht-Blc day 12; BO: Mv Béres day 0; B2: Mv Béres
day 2; B7: Mv Béres day 7; B12: Mv Béres day 12
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Figure S6. Joint principal component analysis (PCA) for eight polyamine derivatives and 17
flavones including (A) or without (B) the Mv Béres genotype in ESI+ mode. Legend: RO: Rht-
Bla day 0; R2: Rht-Bla day 2; R7: Rht-Bla day 7; R12: Rht-Bla day 12; R1_0: Rht-B1b day
0; R1_2: Rht-Blb day 2; R1 7: Rht-B1b day 7; R1_12: Rht-Blb day 12; R3_0: Rht-Blc day O;
R3_2: Rht-Blc day 2; R3_7: Rht-Blc day 7; R3_12: Rht-Blc day 12; BO: Mv Béres day 0; B2:
Mv Béres day 2; B7: Mv Béres day 7; B12: Mv Béres day 12



Figure S7. Related high resolution MS and MS/MS spectra



Compound name: isoferuloyl putrescine
ESI-MS mode: positive, Unispray ion source
m/z (experimental): 265.15486

Channel name: 4: RT=3.0737 mins : Set Mass(m/z)=265.1547 : DDA TOF M5M5 (50-1000) 27-51eV ESl+

Cellision energy (V): 26.8
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Compound name: p-coumaroylhydroxyagmatine
ESI-MS mode: positive, Unispray ion source
m/z (experimental): 293.16071

Channel name: 4: RT=3.5019 mins : Set Mass(m/z)=293.1606 : DDA TOF MSMS (50-1000) 27-51&V ESI+
Collision energy (V): 27.7
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Compound name: feruloyl putrescine
ESI-MS mode: positive, Unispray ion source
m/z (experimental): 265.15451

Channel name: 4: RT=3.9564 mins : Set Mass{m/z)=265.1548 : DDA TOF MSMS (50-1000) 1...
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Compound name: isoferuloylagmatine
ESI-MS mode: positive, Unispray ion source
m/z (experimental): 307.17661

Channel name: 4: RT=4.1111 mins : Set Mass{m/z)=207.1764 : DDA TOF MSMS (50-1000) 27-51eV ESI+

Collision energy (V): 28.1
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Collision energy (V): 12.7

3.97e4
117.03368 145.02776 177.05412
5500
35000
5000
MS/MS MS/MS
00 collision energy: 30000 | collision energy:
80.03798
1000 28.1V 12.7V
25000
_ 35001
< 30004 = 20000
g & 30717545
£ g
£ £
2500 -
177.05529
15000 145.02819
2000
1500 149.06089 10000
/
1000
5000
7 90.04228 117.03402 17805778
.| /
RoEe e 1410827 146.03167 oo
¥ | | [ i 24812776
AR BTN L NS | S : ‘ : : - | LA .
™ 1oo 123 150 17 200 23 50 275 0 75 100 125 150 175 200 225 20 275 300 325
Observed mass [m/z] Observed mass [m/z]
Compound name: feruloylhydroxyagmatine
ESI-MS mode: positive, Unispray ion source
m/z (experimental): 323.17120
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Channel name: 4: RT=4,6474 mins : Set Mass(m/z)
Collision energy (V). 27.2

Compound name: p-coumaroylagmatine
ESI-MS mode: positive, Unispray ion source
m/z (experimental): 277.16578

=277.1653 : DDA TOF MSMS (50-1000) 27-51eV ESI+
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Compound name: lutonarin
ESI-MS mode: positive, Unispray ion source
m/z (experimental): 611.16099

Channel name: 4: RT=>5.5955 mins : Set Mass(m/z)=611.1607 : DDA TOF MSMS (50-1000) 11-33eV ESI+

Collision energy (V): 15.9
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Compound name: lutonarin
ESI-MS mode: negative, Unispray ion source
m/z (experimental): 609.14620

Channel name: 4: RT=5.5768 mins : Set Mass(m/z)=609.1475 : DDA TOF MSMS (50-1000) -16--42eV ESI-
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Compound name: vicenin-2

ESI-MS mode: positive, Unispray ion source

m/z (experimental): 595.16550

Channel name: 4: RT=6.0095 mins : Set Mass(m/z)=595.1641 : DDA TOF MSMS {50-1000) 13-35eV ESl+
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Compound name: vicenin-2
ESI-MS mode: negative, Unispray ion source
m/z (experimental): 593.15115

Channel name: 4: RT=6.0443 mins : Set Mass(m/z)=593.1514 : DDA TOF MSMS (50-1000) -37--69eV ESI-
Collision energy (V): -27.2

960

297.07533
1 MS/MS
Ilisi :
e ] collision energy:
353.06495
-37.2V
700
500-{
& 500
=
H
£ 225.06985
400-]
383.07982
35307687
300
206.06383
205.05842 154 06631
2001 20808199 (337.06990
U
282.06064 B65.06608
117.03345 283.05638 -383.09223
1007 161.02337 17503913 282.052017 39402100
_ 3 ~177.05381303,03155 239.07336 -
13504238 2 268.07235 30507042 47310486
£13.08560
o .m‘JJ iy mA !-ll TIPS T o SR -
125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575

Observed mass [m/z]
Channel name: 4: RT=56.0425 mins : Set Mass(m,/z)=593.1519 : DDA TOF MSMS (50-1000) -...
Collision energy (V): -15.7

Intensity [Counts]

6.77e3
503.14845
6500

6000
5500
5000

4500

MS/MS
collision energy:
-15.7V

4000
3500

30001 353.06538

2500

2000

383.07572 47310697
1500

1000

500 384.07950
412.08694
| |.I L1 , — L

T T T T
300 350 400 450 500 550 600
Observed mass [m/z]

50311815
29707278




Compound name: lucenin-1/3
ESI-MS mode: positive, Unispray ion source
m/z (experimental): 581.15050

Channel name: 4: RT=6.2419 mins : Set Mass(m/z)=581,0974 : DDA TOF MSMS (50-1000) 11-33eV ESI+

Collision energy (V): 156
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Compound name: lucenin-1/3
ESI-MS mode: negative, Unispray ion source
m/z (experimental): 579.13497

Channel name: 4: RT=6.2394 mins : Set Mass(m/z)=579.1357 : DDA TOF MSMS {50-1000) -16--41eV ESI-
Collision energy (V): -15.6
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Channel name: 4: RT=6.2614 mins : Set Mass(m/z)=579.2166 : DDA TOF M5MS (50-1000) -37--68eV ESI-
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Compound name: isoorientin-2"-O-glucoside
ESI-MS mode: positive, Unispray ion source
m/z (experimental): 611.16080

Channel name: 4: RT=6.5412 mins : Set Mass(m/z)=611.1603 : DDA TOF MSMS (30-2000) 11-32eV ESI+

Collision energy (V): 12.9
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‘Channel name: 4: RT=6.5560 mins : Set Mass(m/z)=611.1597 : DDA TOF MSMS (50-2000) 22-44eV ESI+
Collision energy (V): 286
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Compound name: isoorientin-2"-O-glucoside
ESI-MS mode: negative, Unispray ion source

m/z (experimental): 609.14659

Channel name: 4; RT=6.5524 mins : Set Mass(m/z)=609.2289 : DDA TOF MSMS (50-1000) -13--36eV ESI-
Collision energy (V): -15.9
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Channel name: 4: RT=6.5444 mins : Set Mass(m/z)=609.2319 : DDA TOF
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Compound name: saponarin
ESI-MS mode: positive, Unispray ion source
m/z (experimental): 595.16581

Channel name: 4: RT=6.6216 mins : Set Mass{m/z)=595.1662 : DDA TOF MSMS (50-1000) 13-29eV ESl+
Collision energy (V): 129
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Channel name: 4: RT=6.6123 mins : Set Mass(m/z)=595.1649 : DDA TOF MSMS (50-1000) 16-41eV ESl+
Collision energy (V): 15.7
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Compound name: saponarin
ESI-MS mode: negative, Unispray ion source
m/z (experimental): 593.15088

Channel name: 4: RT=6.6443 mins : Set Mass(m/z)=593.2367 : DDA TOF MSMS (50-1000) -...

Collision energy (V): -15.7

30000

27500

25000

22500+

20000

17500

15000

Intensity [Counts]

12500

10000
31105614

7500

5000

297.03956
A

25007 43100938

L 47310983

[

31205929
341.06768

283.06003
\

N

e

3.06e4
593.14863

MS/MS
collision energy:
-15.7V

T T T
400 450 500

Observed mass [m/z]

T T T
250 300 350
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Compound name: isoorientin
ESI-MS mode: positive, Unispray ion source
m/z (experimental): 449.10758

Channel name: 4: RT=6.8797 mins : Set Mass(m/z)=449.1081 : DDA TOF MSMS (50-1000) 14-38€V ESI+ Channel name: 4: RT=6.8844 mins : Set Mass(m/z)=449.1079 : DDA TOF MSMS (50-1000) 12-28eV ESI+
Collision energy (V): 14.2 Collision energy (V): 12.1
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Compound name: isoorientin
ESI-MS mode: negative, Unispray ion source
m/z (experimental): 447.09354

Channel name: 4 RT=5.8758 mins : Set Mass(m/z)=447.0924 : DDA TOF MSMS (50-1000) -38--69eV ESI-
Collision energy (V): -32.5
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Channel name: 4: RT=6.8895 mins : Set Mass(m/z)=447.0935 : DDA TOF MSMS (50-1000) -27--53eV ESL-
Collision energy (V): -234
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Compound name: isoschaftoside
ESI-MS mode: positive, Unispray ion source
m/z (experimental): 565.15527

Channel name: 4: RT=7.0162 mins : Set Mass(m/z)=565.1546 : DDA TOF MSMS (50-2000) 11-31eV ESl+

Collision energy (V): 126
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Channel name: 4: RT=7.0118 mins : Set Mass(m/z)=565.1556 : DDA TOF MSMS (50-2000) 20-35eV ESl+

Collision energy (V): 17.6
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Channel name: 4: RT=7.0015 mins : Set Mass(m/2)=565.1573 : DDA TOF MSMS (50-2000) 30-45eV ESI+

Colision energy (V): 25.3
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Compound name: isoschaftoside
ESI-MS mode: negative, Unispray ion source
m/z (experimental): 563.14050

Channel name: 4: RT=6.9852 mins : Set Mass(m/z)=563.2233 : DDA TOF MSMS (50-1000) -36--67€V ESI-
Collision energy (V): -36.2
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Channel name: 4: RT=6.9959 mins : Set Mass(m/z)=563.2216 : DDA TOF MSMS (50-1000) -...
Collision energy (V): -25.8
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Compound name: isoorientin 6"-rhamnoside
ESI-MS mode: positive, Unispray ion source
m/z (experimental): 595.16599

Channel name: 4: RT=7.0614 mins : Set Mass(m,/z)=595.1049 : DDA TOF MSMS (50-1000) 14-38eV ESI+
Collision energy (V): 15.7
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Channel name: 4: RT=7.0515 mins : Set Mass(m/z)=593.1513 : DDA TOF MSMS (50-1000) -16--41eV ESI-

Compound name: isoorientin 6"-rhamnoside
ESI-MS mode: negative, Unispray ion source
m/z (experimental): 593.15087

Collision energy (V): -15.7
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Compound name: isoscoparin-7-O-glucoside
ESI-MS mode: positive, Unispray ion source
m/z (experimental): 625.17585

Channel name: 4: RT=7.0923 mins : Set Mass(m/z)=625.1762 : DDA TOF MSMS (50-1000) 14-38eV ESI+

Collision energy (V): 16.1
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Channel name: 4: RT=7.0945 mins : Set Mass(m/z)=625.1754 : DDA TOF MSMS (50-1000) 12-28&V ESI+
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Channel name: 4: RT=7.1145 mins ; Set Mass{m/z)=623.1612 : DDA TOF MSMS (50-1000) -26--52eV ESI-

Compound name: isoscoparin-7-O-glucoside
ESI-MS mode: negative, Unispray ion source
m/z (experimental): 623.16144

Collision energy {V): -26.0
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Compound name: isovitexin-2"-0O-glucoside
ESI-MS mode: positive, Unispray ion source
m/z (experimental): 595.16536

Channel name: 4: RT=7.5963 mins : Set Mass(m/z)=595.1096 : DDA TOF MSMS (50-2000) 11-31eV ESI+
Collision energy (V): 12.8
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Channel name: 4: RT=7.5895 mins : Set Mass(m/z)=595.1120 : DDA TOF MSMS (50-2000) 30-45¢V ES|=
Collision energy (V): 25.6
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Compound name: isovitexin-2"-O-glucoside
ESI-MS mode: negative, Unispray ion source
m/z (experimental): 593.15155

Channel name: 4: RT=7.6035 mins : Set Mass(m,/z)=593.1499 : DDA TOF MSMS (50-1000) -...
Collision energy (V): -15.7
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Channel name: 4: RT=7.6007 mins : Set Mass(m,/z)=593.2367 : DDA TOF MSMS (50-1000) -...
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Compound name: isovitexin
ESI-MS mode: positive, Unispray ion source
m/z (experimental): 433.11284

Channel name: 4: RT=8.0575 mins : Set Mass{m/z)=433.1130 : DDA TOF MSMS (50-1000) 14-38eV ESI+

Collision energy (V): 14.0
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Channel name: 4: RT=8.0606 mins : Set Mass(m/z)=433.1117 : DDA TOF MSMS (50-1000) 31-53¢V ESl+
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Compound name: isovitexin
ESI-MS mode: negative, Unispray ion source
m/z (experimental): 431.09853

Channel name: 4: RT=8.0620 mins : Set Mass(m/z)=431.1685 : DDA TOF MSMS (30-1000) -16--42eV ESI-
Collision energy (V): -14.0

Channel name: 4: RT=8.0575 mins : Set Mass(m/z}=431.1666 : DDA TOF MSMS (30-1000) -38--69¢V ESI-
Collision energy (V): -32.0
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Compound name: isoscoparin-2"-O-glucoside
ESI-MS mode: positive, Unispray ion source
m/z (experimental): 625.17628

Channel name: 4: RT=8.0896 mins : Set Mass(m/z)=625.1780 : DDA TOF MSMS (50-1000) 15-40eV ESI+

Cellision energy (V): 16.1
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Compound name: isoscoparin-2"-O-glucoside

ESI-MS mode: negative, Unispray ion source

m/z (experimental): 623.16157

Channel name: 4: RT=8.0764 mins : Set Mass(m/z)=623.2441 : DDA TOF MSMS (50-1000) -...
Collision energy (V): -16.0
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Compound name: isovitexin-2-O-rhamnoside
ESI-MS mode: positive, Unispray ion source
m/z (experimental): 579.17094

Channel name: 4: RT=8.0887 mins : Set Mass(m/z)=579.1705 : DDA TOF M3SMS (50-2000) 11-31eV ESI+

Collision energy (V): 12.7
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Compound name: isovitexin-2-O-rhamnoside
ESI-MS mode: negative, Unispray ion source
m/z (experimental): 577.15639

Channel name: 4: RT=8.1156 mins : Set Mass(m/z)=577.1561 : DDA TOF MSMS (30-1000) -...

Collision energy (V): -13.5
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Compound name: C-hexosyl-chrysoeriol O-rhamnoside
ESI-MS mode: positive, Unispray ion source
m/z (experimental): 609.18146

Channel name: 4: RT=8.6453 mins : Set Mass(m/z)=609.1812 : DDA TOF MSMS (50-2000) 20-35eV ES|+
Collision energy (V): 17.9
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Channel name: 4: RT=86251 mins : Set Mass{m/z)=609.1279 : DDA TOF MSMS (50-2000) 30-45eV ESI+
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Compound name: C-hexosyl-chrysoeriol O-rhamnoside

ESI-MS mode: negative,

Unispray ion source

m/z (experimental): 607.16634

Channel name: 4: RT=8.6249 mins : Set Mass(m/z)=607.1673 : DDA TOF MSMS (50-1000) -11--33eV ESI-
Collision energy (V) -15.9
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Compound name: C-hexosyl-luteolin O-feruloylpentoside
ESI-MS mode: positive, Unispray ion source
m/z (experimental): 757.19699

Channel name: 4: RT=0.6068 mins : Set Mass{m/2)=757.1956 : DDA TOF MSMS (50-2000) 14-37eV ESL+
Collision energy (V): 13.6
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Compound name: C-hexosyl-luteolin O-feruloylpentoside

ESI-MS mode: negative, Unispray ion source
m/z (experimental): 755.18230

Channel name: 4: RT=9,6908 mins : Set Mass(m/z)=755.1834 : DDA TOF MSMS (50-1000) -16--42cV ESI-
Collision energy (V): -17.4
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Compound name: isovitexin 2"-O-(6""'-feruloyl)glucoside
ESI-MS mode: positive, Unispray ion source
m/z (experimental): 771.21326

Channel name: 4: RT=11.1079 mins : Set Mass(m/z)=771.2119 : DDA TOF M5MS (50-2000)...
Collision energy (V): 13.7
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Channel name: 4: RT=11.0694 mins : Set Mass{m/z)=760.1976 : DDA TOF MSMS (50-1000) -18--...

Collision energy (V): -17.6

Compound name: isovitexin 2"-O-(6""'-feruloyl)glucoside
ESI-MS mode: negative, Unispray ion source

m/z (experimental): 769.19858
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Channel name: 4: RT=11.0747 mins : Set Mass(m/z)=769.1980 : DDA TOF MSMS (30-1000) -28—..,
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Compound name: 3'-O-methylluteolin (chrysoeriol)
ESI-MS mode: positive, Unispray ion source
m/z (experimental): 301.07079

Channel name: 4: RT=13.5498 mins : Set Mass(m/z)=301.1418 : DDA TOF MSMS (50-1000)...
Collision energy (V): 12.6
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Channel name: 4: RT=13.5390 mins : Set Mass(m/z)=301.0705 : DDA TOF MSMS (50-1000)...
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Compound name: 3'-O-methylluteolin (chrysoeriol)
ESI-MS mode: negative, Unispray ion source
m/z (experimental): 299.05627

Channel name: 4: RT=13.5550 mins : Set Mass{m/z)=299.0560 : DDA TOF MSMS (50-1000)... Channel name: 4: RT=13.5586 mins : Set Mass{m/z}=299.0562 : DDA TOF MSMS (50-1000)...
Collision energy (V): -12.6 Collision energy (V): -20.2
22684 3ded
22500 28403108 28403167
13000
20000 12000
MS/MS MS/MS
17500 . . ..
collision energy: 10000 collision energy:
15000 9000-]
2000
F 12500 2
< <
g g 7000
= &
Z 10000 £ 6000
5000
75001 25603581
299.05398 2000
5000 3000
25603497
285.03470 2000 285.03314
I
2500
] 227.03311
257.03873 . 23702956
22703202 it l 211.03924 ! 20005444
S T S PRI PO it SV SO
220 230 240 250 260 270 280 290 300 00 125 150 175 200 225 250 275 300

Observed mass [m/z] Observed mass [m/z]



	Figure_S1_S6.pdf
	Figure_ S7

