Supplementary Materials - Tables

Table S1. Dry content (%) and yield (%) of CNC extracted from the bran of the wheat bread genotype Cadenza. Data are
expressed as mean + standard deviation (SD) that were calculated from three independent extraction protocols.

I II III Average * standard
replicate replicate replicate deviation
Dry content (%) 0.4 0.8 0.3 0.5+0.3
Yield (%) 26.6 10.1 9.3 15.3£9.8

Table S2. GA loading on CNC-NH2. GA binding was indirectly calculated by UV/VIS quantification of the supernatant
after ultracentrifugation as the difference between the theoretical loading (15% w/w) and the amount of GA in solution.
The GA loading efficiency was calculated as percentage of the bound GA amount and the GA amount added.

CNC-NH: Theoretical loading GA in solution = GA content Loading efficiency

Entry (g) (g) (g) (% w/w) (% wiw)
1 0.5 0.088 0.041+ 8.6 53
2 0.75 0.132 0.070+ 7.6 47
3 1.5 0.265 0.106+ 9.6 60
4 3.0 0.530 0.141+ 11.5 73

Table S3. Characterization of the nanostructured particle formulation (NPF). Batch size accounts for the CNC-NH2/GA,
CH, HSA (1:1:2, w/w/w) and Tween 80 (T80, 0.25% w/w) amount fed to the spray dryer. Yield was calculated as the ratio
between the amount of the powder collected and the starting batch size. GA and CH contents represent the bioactive
compound amount per unit of weight of formulation. GA and CH recovery was calculated as the ratio between the
amount of the bioactive compounds loaded and that recovered after spray-drying.

Entry Batch size  Dried powder Yield GA recovery GA content CHrecovery CH content

(g) (g) (%) (% wiw) (% wiw) (% w/w) (% w/w)
1 2.083 (0.083 T80) 0.952 46 18.6+ 1.5+ 54.0+ 29.5+
2 3.125 (0.125 T80) 1.310 42 20.6+ 1.8+ 44 9+ 26.8+
3 6.250 (0.250 T80) 2.780 44 22.1+ 1.9+ 32.7+ 18.4+
4  12.500 (0.500 T80) 7.92 63 49.2+ 2.9+ 69.6+ 27.5+

Table S4. List of Triticum aestivum selected genes, accession numbers, gene function, primer pairs, amplicon length from
DNA and ¢cDNA and primer pairs references.

Gene and
Accession Function Primer pairs (5’-3')
number

bp bp
(DNA) (cDNA) Reference

TaMAPK Mitogen activated CATCGACGTCTGGTCCGT 154 154 21]

AF079318 protein kinase GTCCTCGTTCCGGATGAATC
TalCS Isochorismate TTCAGCTCCACCAAACCAACCA 195 99 [83]
XM_020328818.2 synthase GGTTTGCCCACTGAAGAAGCG
TaCHI Endochitinase GCGTGTACTTCCTGTCGCAGTA 243 155 [84]

XM_020330684.2 CGGCCAACCCCAACTTC



TaPR1 Pathogenesis ~ ACTACGACTACGGGTCCAACA
AJ007348  elated protein 1~ TCGTAGTTGCAGGTGATGAAG

TaLOX Lo AACAAGTTCGCCGTCACCTT
XM 0203459352  ~'POXIBenase TTGTCGAGGGTGATGGTCTT
CAAGGCAACAAATCGTGTACATG
TaWRKY Transcription
XM 020332576.2 g GAGTCCTACTGA:CTGAGCTACCG
PR Thatmatinlike AGGTAATTTTTT;"(?TTGCCCTGTAC
XM_037606909.1 protein TTACAGCCGCCGTACTACATGT
TaAOS Allene Oxide TCGGGCGTATTGCTGAGG
AY196004 Synthase TGCAGCAGCTTGCTTCTCTC
TaPR2 13 AACGTGCGCCCCTACTACC
V18712 endoglicanase GCGTCGAACAGGCTCGTGTA
TaCDPK Cj‘lmfm el CTTCTTTGTGGTGTCCCTCC
KU516994 ~ CCPENGEMPIONIL - corgrcAAACGCCTCCTT
kinase
TaRBOH (oo TTGTTGGATTAGGAATTGGTGCT
AY561153 OXIdase TG ATCCATGTCGGCAATCTC
TaPAL Phenylalanine CGATGCTCGTCCGAGTCAAT
X99705 ammonia lyase CATGACCTCACAGAAGACGC

TaNPR1 Non-expresser of ~AAAACAGTGGAACTGGGCCG

KU736862.1 PR genes 1 TTATCGGCCGTGTCTTTGCT
TaPDF JA-mediated ACTACGAGCGCAAGTGCTTCT
KJ551516.1 defensin ATCATGGGACGTGTCTCGGC

Pathogenesis TTAAACCAGCACGAGAAACATCA

TaPR10 .
CA684431 related protein 10 G
(RNAse) ATCCTCCCTCGATTATTCTCACG
TaPR12 GATGCTTGCTACTGGGCTAGA

AB089942.1 Defensin AGCACAAACTAAAGCCACGAA
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TaPR14 Lipid transfer
AK449210.1 protein
TaPENT Syntaxin
BJ285699 yma
TaFMO1 Flavin-dependent
KF924400 monooxygenase 1
TaLLP1 Legume lectin-like

XM_037581219.1 protein 1
Calmodulin-

TaCAMTAS3 binding
XM_037620416.1  transcription

activator 3

ADP-glucose-

TaAGPL -
DQ406820 pyrophosp Ory' as
e large subunit
TaAGPS ADI})l-glu}(iosg_l
AF492644 ~ PYrophosphoryias
e small subunit
TaGBSII Granule bound
AF109395 starch synthase
TaAlnv o
AM?295169 Alkaline invertase
TaACT .
AB181991 Actin
TaTUB .
TAU76745 B-tubulin
WENR .
AJ457980

oxidoreductase

ACGTAGGTACTCCTCTCGCTGT
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T
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Table S5. List of Fusarium graminearum, Fusarium culmorum and Triticum aestivum selected genes, accession numbers,

gene function, primer pairs, amplicon length from DNA and primer pairs references used for fungal biomass

quantification.
Gene and b
Accession Function Primer pairs (5’-3") P Reference
(DNA)

number

TaACT At TCCTGTGTTGCTGACTGAGG 250 o]
AB181991 cm GGTCCAAACGAAGGATAGCA

FQTRI6 tTHChofhf_Cenel TCTTTGTGAGCGGACGGGACTTTA
AB017495.1 [ OnSCHPHONAL - A 1 T CGCATGTTATCCACCCTGCT

regulator

FcTRI5 Trichodiene CACTTTGCTCAGCCTCGCC 76 [95]

AY130291 synthase CGATTGTTTGGAGGGAAGCC
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Supplementary Figure S1. In planta biocompatibility assay. Boxplots of the germination assay (a); the % of germinated
kernels was recorded at 14 days after germination. Boxplots of the NBI measurements (b); NBI values were recorded at
14 days after germination. Boxplots of the dry biomass measurements (c); plantlets were collected at 14 days after
germination and weighted after drying at 60°C for 24 h. The boxplots have been obtained by plotting the data collected
from three independent experiments, each one consisting of twenty plantlets for each experimental group. Different



letters (a, b) into the subfigures refer to the statistical analysis performed using one-way analysis of variance (ANOVA)
with the Tukey test at a confidence level of 0.99 and P<0.01, while “n. s.” stands for “not significant”.
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Supplementary Figure S2. Representative pictures of treated and inoculated spikes with Fusarium graminearum at 21
days post inoculation (dpi) (a) and of treated and inoculated coleoptile with Fusarium culmorum at 20 dpi.
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Supplementary Figure S3. 1.5% agarose gel of selected genes amplified by using the primer pair listed in Table S4. M)
DM2300 ExcelBand™ 100 bp+3K DNA Ladder (Smobio); 1) TalCS, 2) TaCHI, 3) TaLOX, 4) TaWRKY, 5) TaPR5, 6)
TaNPR1, 7) TaPDF, 8) TaPR10, 9) TaPR12, 10) TaPR14, 11) TaPEN1, 12) TaFMO1, 13) TaLLP1, 14) TaCAMTAS3, 15)
Negative control (a). 1.5% agarose gel of RT-PCR of TaACT amplified from Sumai3, Cadenza and Cadenza SBEIla. M)
DM2300 ExcelBand™ 100 bp+3K DNA Ladder (Smobio); 1) and 2) TaACT from Sumai3, 3) and 4) TaACT from Cadenza,
5) and 6) TaACT from Cadenza SBEIla, 7) Negative control, 8) TaACT from gDNA (b).
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Supplementary Figure S4. Standard curves for the TiACT in Sumai3 (a), Cadenza (b) and Cadenza SBEIla (c) and Tri5
(d) genes for the Real-Time qPCR quantification of the fungal biomass. The standard curve for the Tri6 quantification

was already obtained and validated in a previous work [22].
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Supplementary Figure S5. Principal Components Analysis (PCA) carried out to investigate the effective contribution on
controlling FHB and FCR. The PCA on FHB data was carried out by plotting FHB incidence and severity at 21 dpi,
impact on final yield and ng of fungal DNA/ng of plant DNA (a). The PCA on FCR data was carried out by plotting FCR



incidence and severity at 20 dpi and ng of fungal DNA/ng of plant DNA (b). PCA were conducted by using ClustVis

software (Tartu, Estonia).
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