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Utilizing 2D-DIGE and MALDI-MS/MS technology,
we studied proteomic changes at 24 hai in the spikelets
of a pair of near-1sogenic lines (NIL) contracting Ofhbl.

spots. An additional evaluation confirmed that the DAP spots were specific to the spikelet from fhb1- NIL
(50 spots), and fhb1+ NIL (seven spots). The proteomic data also suggest that the absence of Qfhbl makes
the fhbl- NIL vulnerable to Fusarium attack by constitutively impairing several mechanisms including
sucrose homeostasis by enhancing starch synthesis from sucrose. In the absence of OfhblI, Fusarium
inoculations severely damaged photosynthetic machinery; altered the metabolism of carbohydrates,
nitrogen and phenylpropanoids; disrupted the balance of proton gradients across relevant membranes;
disturbed the homeostasis of many important signaling molecules induced the mobility of cellular repair;
and reduced translational activities. These changes in the fhbl- NIL led to strong defense responses
centered on the hypersensitive response (HSR), resulting in infected cells suicide and the consequent
initiation of FHB development. Therefore, the results of this study suggest that Ofhb ! largely functions to
either alleviate HSR or to manipulate the host cells to not respond to Fusarium infection.

Keywords: FHB, fhbl, FHB pathogeneses, FHB resistance, fusarium, hypersensitive response,
proteomics, scab, wheat




The Near-isogenic lines for Qfhbl1 used in this project were
created and Kindly shared by Dr. James Anderson’s group
at University of Minnesota
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(From: Liu et al. Funct Integr Genomics 6:83-89, 2006)
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Detection of Major Proteomic Changes with 2D-DIGE
at the 24" hour after FHB Inoculation

Mock Inoculations Fusarium Inoculations
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Detection of Major Proteomic Changes During
FHB with 2D-DIGE at 24 Hai
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Comparisons

* In-gel comparisons:

 The mock-inoculated NIL260-1-1-4 vs. the mock-inoculated
NIL260-1-1-2 (4C/2C)

 The FHB-1noculated NIL260-1-1-4 vs. the FHB-1noculated
NIL260-1-1-2 (4F/2F)
* Between-gel comparisons:

 The FHB-1noculated vs. the mock-inoculated NIL260-1-1-2
(2F/20)

 The FHB-1noculated vs. the mock-inoculated NIL260-1-1-4
(4F/4C)
* Threshold for significance:
e 1.5 fold difference
* p=<0.05



Representative 2D-DIGE Gel Image with the 80 Selected Protein Spots Marked
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Example of RT-PCR Validation

3.00 O02F22C (Ct mean)
02F/2C (DIGE-MS/MS)
2.00 B 4F/4C (Ct mean)

m 4F/4C (DIGE-MS/MS)

100 ﬂ% % |17 % i 0 0

d change of

The fold changes in expression of the genes of interest
were either similar or insignificant between the two
molecular levels

pro

67 \_T_)

47 57

— [ " UU | I

Relative mRNA ¢
o
3

-3.00

64

-4.00 ]
Protein spot number




Examples of Differentially Accumulated Proteins Identified by 2D-DIGE and
MALDI-MS/MS Analyses and Their Top Ten Functional Annotations

. Protein |Protein| Rep Protein Total Ion
ID (Rank Top 10 Annotations Sequence MW PI | Coint | Score | C.1% | Score | CL%
6 |MASSAPSRRAAASLLASLRAVIPATRCPNPAVPSTRAFDRRGFASWASTPSPASGVAWMTSRVKELKDAARAQMDAAKVAPERLKSAARESVRRRLASALGPRAAESIMSGTLSLNPATHARNLTLRARAFRFRHRAPIAAVAGAGATC
ATYGAAVGAAERLRGRGDDDAQRLDATSKLATLALSAGCVAAAATYLRARSRVDPERVHAAVMRRLERHPGLCEVLGAPLVSSEHRAVVTTGGVWTSRTY TPRFRDAKVHMAFRVAGTREKLGLVTVEAKKRKAWGGGVRASWHH
FIGGDPHEY ALVAVDVAADNGDEHRVYLAGGSERY AKQGEVTGMHMREALVEVASEAYEAEQRGEEAEEDERLRREKAEARAESAPKPLDKGGGMWPAERVTDYVAQKRHEAARFVTKLGVADARK
1 | Predicted protein [Micromonas sp. RCC299] gil255083775 44954.3| 1040 4 66| 71.538 56| 99.166
2 | Intron-binding protein aquarius [Brachypodium distachyon], predicted 2357112007 179208.8) 547 22 57 0
3 | Hypothetical protein ARALYDRAFT 894344 [Arabidopsis lyrata subsp. lyrata] 21297841293 33755.1 8.19 11 54 1]
4 | RNA polymerase beta' subunit protein [Meliosma aff. cuneifolia Moore 333] 21290489566 80834.2| 9.00 16 54 0
5 | Unnamed protein product [Ostreococcus tauri] 21308799307 334177 6.09 12 51 0
6 | E3 ubiquitin-protein ligase PUB23-like [Glycine max], predicted 2356543678 45164 8.8l 11| 49.00 0
7 | Predicted protein [Chlamydomonas reinhardtii] 2i|159468908 2217563 622 9| 47.00 0
8 | Predicted protein [Ostreococcus lucimarinus CCE9901] gi]145341341 148305.1 5.65 24| 47.00 0
9 | Predicted protein [Micromonas sp. RCC299] gi|255089182 60494 7.75 12| 46.00 0
10 | Unnamed protein product [Vitis vinifera] 21296090673 112538 11.94 7| 46.00 0

MVRHIQQTCGMNTVQTLTIIYENNAACVAQVQTGY VKSNLTEHINPKFFY AHELQKMNEDLDATSEFDSWQELHNK AQSRPDSSPKAPFSSFRIANPNRTLAPPLPPPSGEKFPPTATMGFDVGVVIPFNPDGWGPPETPAAPPSLGGATAT
ASIPFAPFSRSDKLGRIADWTRNPGGPGMHPAASRDSVFDFTSADDSLAAAAEDSSFHLVDAKPPPRHPRFGPKWRFNQRPQLPQRRDEEVEAKRREAEKERARRERHYQNHRSHHHQGFRGNQSSSAKPSVDIQPDWTMREQIPFANFT
KLSFTVNDQPEDLLVCGAVEFYDRAYDRVNPKAARRLERFKSRNFFKVTTTDDPVIRRLAEEDKATVFATDAILAALMCTPRSILSWDIVVQRVGNKLFFDKRDGSQLDLLTVNETAQEQLPENKDDINSAHALAVEATYINQNFSQQVL
VHEGEKVTFDEPNFFASEGEDAASNGYRYRRWKLDEEISHARCEVHAASADASGGRQFFTLNALNEFDPKITGVDWROQKLETQRGAVLATELKNNANKLARWTCQALLSGADMMKLGYVSRVHPRDHYNHSILTVMGYKPRDFAAQI
NLNTANMWGIVKSIVDICMKFEEGKYVLVKDPAKPQVRIYSVPNDAFENDYVEEPLPEEEQVRLPTDDVDATAEEMDAAAEAEANKAATGGVGEKNAEATVA

1 | Predicted protein [Hordeum vulgare subsp. vulgare] 2326533418 675028| 552 21 296 100 161 100
2 | Eukaryotic translation initiation factor 3 subunit D-like [Brachypodium distachyon], predicted gi|357128487 782678 567 11 148 0] 109 100
7 3 | Uncharacterized protein LOC100383775 [Zea mays] £i[293336540 360909 4.80 4 118 100[ 108 100
4 | Hypothetical protein SELMODRAFT 425252 [Selaginella moellendorfiii] £ij302809182 300263  9.81 11 107[ 99.998 48] 93.769
5 | Unknown [Glycine max] £i[255634452 205422] 454 3 73| 95277 62| 99.72
6 | 0s05g0566500 [Oryza sativa Japonica Group] 21297604927 650404 530 12 72| 92.684
7 | 308 ribosomal protein S1, chloroplastic; gil133872 44759.1| 541 8 71| 92.339
% | Uncharacterized protein yef43-like [Brachypodium distachyon], predicted gi|357125252 71118.1 5.54 5 70| 89.666 61| 99.695
9 | Spermidine synthase 2-like [Glycine max], predicted 2356567616 368103 4.80 3 69| BB.135 62| 99.72
10 | F-box protein SKIP23 [Medicago truncatula] £ij357492719 33514.1) 844 3 68| 85.403 60| 99.562
MASHIVGYPRMGPKRELKFALESFWDGKSSAEDLEKVATDLRASIWKQMAGAGIKYIPSNTFAYYDOQVLDTTAMLGAVPDRY SWTGGEINLSTYFSMARGNATVPAMEMTKWFDTNYHFIVPELGPDTKFSY SSHKAINEYKEAKALG
VDTVPVLVGPVSYLLLSKAAKGVEKSFSPLSLLSSILPVYKEVIAELKAAGASWIQFDEPTLVKDLESHQLAAFSAAYTELESTLSGLNVLVETYFADVPAESYKTLTSLSSVTAYGFDLERGTKTLELVKSGFPAGKYLFAGVVDGRNIWA
DDLAASLATLQSLEAIVGKDKLVVSTSCSLMHTAVDLVNETKLDDEIKSWLAFAAQKVVEVNALAKALAGQKDEAYFAANAAALASRRSSPRVINEEVQKAATALKGSDHRRATTVSARLDAQQKKLNLPVLPTTTIGSFPQTVELRR
VRREYKAKKISEEEY TNAIKEEISKVVKIQEELDIDVLVHGEPERNDMVEYFGEQLSGFTFTANGWV(QSYGSRCVEPPITY GDVSRPNPMTVEFWSKMAQSMTARPMKGMLTGPVTILNWSFVRNDQPRFETCY QIALAIKKEVEDLEAGGI
QVIQIDEAALREGLPLRKSEHAFYLDWAVHSFRITNCGVQDTTQIHTHMCYSNFNDIIQSIINMDADVITIENSRSDEKLLSVFREGVVY GAGIGPGVYDIHSPRIPSKEEIADRVNEMLAVLDTNILWVNPDCGLKTRKYAEVKPALTNMVE
AAKQIRAELAKAQ
1 | Methionine synthase | enzyme [Hordeum vulgare subsp. vulgare] 2il68655495 845113 574 27 1,100 100| 928 100
2 | Cobalamin-independent methionine synthase [Triticum monococcum] 2115589740 261464 610 11 622 100] 546 100
8 3 | 5-methyltetrahydropteroyltriglutamate-homocysteine methyltransferase-like [Brachypodium distachyon], predicted 2357155679 84641.5| 597 21 573 100| 468 100
4 | Os12g0623900 [Oryza sativa Japonica Group] 2i|115489652 §4531.5] 593 19| 535 100[ 448 100
5 | 5-methyltetrahydropteroyltriglutamate-homocysteine methyltransferase, putative, expressed [Oryza sativa Japonica Group] 2i|108862992 84582.4| 593 18 529 100 451 100
6 | Predicted protein [Hordeum vulgare subsp. vulgare] gi|326513870 843762 582 18 528 100] 449 100
7 | 5-methyltetrahydropteroyltriglutamate-homocysteine methyltransferase, putative, expressed [Oryza sativa Japonica Group] 21108862990 78929.9] 719 17 522 100] 448 100
8 | Os12g0624000 [Oryza sativa Japonica Group] £i|115489654 846124 593 17| 521 100] 451 100
9 | 5-methyltetrahydropteroyltrigluitamate—homocysteine methyltransferase-like [Brachypodium distachyon], predicted gi[357119807 B44513| 6.05 16 513 00| 449 100
10 | LOC100286153 [Zea mays] £i[226531522 844173 5.85 16] 441 100] 379 100




Annotation Thresholds

* Protein score:
* High confidence: protein score > 72
* Low confidence: protein score > 31 but <71
* No confidence: protein score < 30

e Total 10n score:
* The higher, the better fits

* Confidence Interval > 95% for both protein scores
and 10n strength



Group| 1D Annotation GenBank ID | kDa | pl | 4C2C | IF2C |4F4C | 4FIF

R0** | 60S nbosomal protein L, & synthase like | or thylakoid-bound ascorbate peroxidase Ei360042516] 34.44] 9.30 -6.87 353 19.54] -1.24

24 | Myo-inositol-1-phosphate synthase wipo2s9s0s| 4068 400] 2s| 120] aas] 1aa

51 | Vacuolar invertase 3219509 | 56.40] 580 -1.87 1.11 L62| -1.27

12 | Phenylalanine ammonia-lyase gi|3024363 | 75.89] 6.10 -1.57 L40)  2.69 1.23

D L ff t L ll A l t d 1 [ 1** |Glycosyitransferase Pm3 wis6i09Ra4 | 6508 | 6.00] 171 -1.18] Li9| 121

l eren la y ccumu a e 47 | Abscisic stress ripening prodein Ei|357163453 | 25.95] 5.10 -L86) -1.33 1.23] -1.14

&% | Cytoch ‘b6-f complex iron-sulfur subunit, i Ei68566191 ] 33.71] B.50 -2.19] -1.10) -1.05| -2.10

L] &7 ot ion inftiation factor SAL il 74048999 ] 17.35] 5.70 -1.85 1.14] -1.06) -2.24
PrOtelnS (DAP) Revealed by 7% | Ribulosc bi small chain clonc 512 £i|132107] 13.05] 5.80 -1.71 1.05 1.02] -LT

17 | Protein phosphatase 2A structural sebunit Ei|328775741 | 65.46] 5.00 L63] -1.07] -147 1.18

62 |G i F5 i 23504745 ) 23.42] 5.80 1.57 108 -1.08

2D_DIGE FOllOWed b 2 16 | Protein disulfide isomerase £i|222446340] 56.64] 5.00 1.74] -L.10] -1.53 1.25

y 20 P Lami vl i 17887465 | 56.82] 5.20 1.87 1.23] -L.78] -1.18

&4 | Salt tolerant protein Zi63021412) 17.05] 4.70 2.88 109) -2.84] -1.08

MALD I M S/M S 77 | Thylakoid lumenal 15 kDa protein 1, chioroplastic, predicted pi2zsaa9a24] 23.42) eso]  1as| -12s] -nse] -127

- 73 | Th M-type, chloroplastic; precursor il 11135474 19.12] 8.70 L16] -124] -1.83] -1.27

78 | Vacuolar ATPase subunit F 94537548 ] 14.37] 5.30 1.04] -1.40] -1.74] -1.20|

59 | Light-harvesting complex T chlorophyil a/b binding protein 3 gipoa204a3 | 2373 se0]  1os| 1| e am

68 | Eukaryotic translation initiation factor A1 i TAD4E559 ] 17 35 5.70 129 -105] -1L66] -122

&6 | Thioredoxin-dependent peroxidase mi|256708473 | 17.30] 5.20 Lo -107] -1.62] -1.38

3 74 | Ribulose bisphosphate carbexylase small chain clone 512 (Fragment) RBS3 WHEAT| 13.05] 5.80 113 -130) -1.59] -1.08

34 | Glutamine synthetase isoform GSrl Ei40317416] 38.71] 5.40 145 -1.06] -1.59] -1.04

61 | Oxygen-evolving enhancer protein 2, chloroplastic gis2sasnas| 2331 se0] -res| -nas] s e

56 | Adenylatc kinasc, ic-lik Ei|357139457] 31.43] 7.10 L15| -1.12] -154] -1.19

Chlorophyll a-b hinding protein of LHCI type 1, predicted gizsmiz2ase| 2856) so0] 1o 19| -im]| -ion

57 | Chlorophyll a-b binding protein Ei|225690794 | 26.96] 5.40 1.12 1.03] -L79] -L.64

7l |F i in-2E-2, chloroplastic-like, predicied Ei|357139104] 23.21 6.70 1.20 1.15] -1.59] -1.521

22 | Alpha bulin-2A i 90289596 ] 45.68] 4.90 1.10 132] 192 1.60

E&e . 4+ | COPY si; subunit | 159463648 | 50.44] 6.00 -1.05 1.12) L.52 1.29
r&ﬁm & | Methionine synthase 1 i 68655495 ) B4.51] 5.70 -1.10] 1.25] L.52 1.11

e&bo! - 10 | Adenosylhomocystcinase saHH wHEAT| s340] so]  -nw] 129] ns2]| 1w

bﬂ} 48 45 | Malate dehydrogenase |, mitochondrial-like, predicted gil357132456] 35.37] 8.50 -1.23 1.04 154 1.20

Protein hi g 5 | Predicted barley protein il326503600] 99.43] 5.20{ -1.04 134] L56] 113

3 US)’ntllesis ]3% — 28 | Phosphoglucomutase mil1s076790] 6275 570 -ros] 1as] weo| 103

36 | S-adenosylmethionine synthase mi|223635315 | 43.15] 5.60 - 120 126] L.60 1.05

25 | 5,10-methylenc-tetrahydrofolate reductase il 115580742] 64.83] 5.90 -1.16] 1.18] L6l 1.17

2% | Phosphoglucomutase i 18076790 ) 62.75] 5.70 -1.03 1.27] 162 1.23

4 3% | Caffeic acid 3-0-methyltransfesase | 145321007 | 38.57] 5.70 -1.33 Lo6) LG4 1.16

26 | ATPase subunit 1 £il#1176509] 55.27] 5.70 -1.13 1.20]  L65 1.13

23 | Mitochondrial-processing peptidase subunit beta-like, predicted Ei|357113428] 58.38] 5.60 -1.36] 124] L6 -L.01

3** G y or MYB-related protein i 56409844 | 63.08] 6.00 1.01 1.49] LG8 1.14

7 |F il 1307679 62.75] 5.70 -1.12 140 172 1.10

40 | Caffeic acid 3-0- i gil145321007| 38.57) 5.70) -1.36] L1of 172 LIS

42 | 608 acidic ribosomal protein (OsD8g01 30500} il 115474653] 34 36) 5.40 -1.36] L6 1.76] -1.13

2 Rihulose hisphosphate carboxylase small chain PW9, chloroplastic RBS2 WHEAT| 19.44] 8350 -1.20 135] L8O 111

9 | Phenylalanine ammonia-lyase gil3024363 ] 75.89] 6.10 -1.26] 1.36] 2.01 1.17

7 | S-adenosylmethionine synthase Ei|151175359] 46.83) 5.50 -1.49 1.32] 2.03 1.03

3 IS y ine synthase Eil223635315] 43.15] 5.60 -1.44 L40]  2.32 1.15

65 | MYB-related protein Ei|359952782 | 48.05] 8.90 LI11| -1.83] -2.06 1.01

33 | Predicted barley protein Ei|326512860] 36.77] 5.00 1.22] -LT -1.99 1.08

5 53 | Translasionally-controlled tumor protein | 196285306 18.77] 4.60 1.02| -1.65] -1.96] -1.16f

54 | Predicied barley protein Ei|326520557| 16.18] 4.80 -1.03] -1.55] -L66| -1.11

38 | Chlorophyll a-b binding protein CP24 10A, predicted i|356525886] 27.67] 6.20 1.04] -1.53] -L74] -1.09

55 | Chlorophyll a/b binding protein, predicied gizozseeees] 2820] 500l Lon| -1nse] -ner] 10

15 | Ribulose-1,5-bisphosphate carhoxy ¥ large subunit gitao17sen] szs2] e20] -1as] 1s2] 2as] 12a

76 | Profilin Ei|300807E43 | 14.18] 4.90 -1.19 1.60) 1.B8] -1.02

14 | Ribulose-1,5-hisphosp carboxy ¥ large subunit £il14017580) 52.82) 6.20| -144] Lle60) L78] 120

4C/2C 2F/2C 4F/4C 4F/2F [ 35 | Actin-97-like, predicted mi|357135037) 41.70] 5.20 -1.44 1.63) 2.13] -1.05

50 | Group 5/9 grass pollen allergen RE-5 wilz6s760201 | 2401 se0]  -137]  reo] rea| 120

7. FPathegenesis related protein 10 il 196051131] 17.05) 5.20 1.05 2.12] .04 -1.03

1 i preroyliri i v like, predicted wi357155679 | s464| 600|  -1a9|  z228| 24| -1se

13** | Mech: itive ion channel, i ide repeat- domain ining protein or serine/th ine protein kinase i 86436721 ] 3471 .50 -1.21 251 148] -2.08

& | Predicted Micromona protein mi|255083775 | 44 05) == 1.07 227 124 -1.12

7 7 | Eukaryotic translation initiation factor 3 subunit D-like, predicted Ei|357128487| 78.27| 5.70 112 192 Lo5| -L.62

44 |u izcd maize protein LOC100273160 wij226528643 | 399) 10| -ros]  res] ras] -7

18 | Glucose-1 large subunit, ic/amyloplastic (Fragment) GiLGLs wHeAT| 5552 6.60 Lo7| 160 17| -128

& |20 |Root phototropism 2, putative, expressed wijosseaion| 2847) ero|  o127] orse| -na7] 1o

70 | Abscisic acid stress ripening 1 protein Ei|321155395] 10.45] 6.60 -1.25] -1.52] -131] -L.07

19* | Starch synthasc 1la-3 Eil8953573] B6.74] 6.30 1.43 1.18 1.40 1.70

) 21 ) Alpha ubulin-ZA il 90289596 | 49.68] 4.90 -1.34 131 1.13] -L.56

43 yl-ACP Ei|319739540] 44.43] B.20 -1.29] -1.11] -1.42| -L.66




Distribution of the 71 2D-DIGE-revealed differentially
accumulated proteins (DAPs) (fold change > 1.5, p <0.05)

Up-regulated DAPs Down-regulated DAPs

- Most changes occur in the Fhbl- NIL
- Resistance may be due to less change in accumulation of these
proteins



Constitutive DAPs

Group | ID Annotation 4C/2C | 2F/2C | 4F/4AC | 4F/2F
s e L e s e T | s 1051

24 |Myo-inositol-1-phosphate synthase -2.51 1.20, 3.43| 1.14

52 |Vacuolar invertase -1.87 .11} 1.62| -1.27

12 |Phenylalanine ammonia-lyase -1.57 140, 2.69| 1.23

1 1** | Glycosyltransferase/Pm3 -1.71) -1.18| 1.19] -1.21
47 |Abscisic stress ripening protein -1.86| -1.33| 1.23| -1.14

69 |Cytochrome b6-f complex iron-sulfur subunit, chloroplastic -2.19( -1.10| -1.05| -2.10

67 |Eukaryotic translation initiation factor SA1 -1.85 1.14) -1.06| -2.24

79 |Ribulose bisphosphate carboxylase small chain clone 512 -1.71 1.05, 1.02| -1.76

17 |Protein phosphatase 2A structural subunit 1.63| -1.07| -1.47 1.18

62 |Glutathione transferase F5 1.57 1.08) -1.58| -1.08

2 16 |Protein disulfide isomerase 1.74| -1.10{ -1.53] 1.25
20 |Phosphoethanolamine methyltransferase 1.87 1.23) -1.78] -1.18

64 |Salt tolerant protein (a B-box type Zn-finger protein) 2.88 1.09| -2.84[ -1.08

Stress-related 50%

14 (9 down & 5 up) in NIL260-1-1-4



DAPs Between the Two NILs After Fusarium-infection

Proteins 4C/2C 2F/2C 4F/4C 4F/2F Biological functions
#69 -2.19 -1.10 -1.05 -2.10 Photosynthesis
#79 -1.711 1.05 1.02 -1.76 Photosynthesis
#57 1.12 1.03 -1.79 -1.64 Photosynthesis
#7 1.12 1.92 1.05 -1.62 Protein production
#67 -1.85 1.14 -1.06 -2.24 Protein production
#11 149 | 228 | 214 -1.59 |Protein production
#22 1.10 1.32 1.92 1.60 TUBA-2A
#21 -1.34 131 1.13 -1.56 TUBA-2A
#71 1.20 1.15 -1.59 -1.52 Stress reduction
#43 -1.29 -1.11 -1.42 -1.66 Stress reduction
#13 121 [ 281 | 148 205 |stress reduction
#19 1.43 1.18 1.40 1.70 Starch synthease 1la-3
#6 107 [ 227 | 124 172 |Unknown

Ofhbl is able to maintain photosynthesis, protein
biosynthesis, sucrose homeostasis and stress control after
Fusarium infection

It will be interesting to know the function of protein #6



DAPs specific to the Fhbl+ NIL 260-1-1-2

Proteins Functions 4C/2C | 2F/2C | 4F/4C | 4F/2F
49%* Root phototropism 2, putative, expressed -1.27 -1.59 -1.17 1.07
70 Abscisic acid stress ripening 1 protein -1.25 -1.52 -1.31 -1.07
eyl B R R
44 Uncharacterized maize protein LOC100273160 -1.03 1.65 1.33 -1.27
@ Predicted Micromona protein 107l 227 124 am2
Mechfmosens‘iti:ve ion ch‘annel‘f’pentairict?peptide Tept?at— 121 251 1 48 2.05

domain containing protein/serine/threonine protein kinase

7 Eukaryotic translation initiation factor 3 subunit D-like 1.12 1.92 1.05 -1.62

Unknown 57%

ROS sensor
ROS scavenging

Sucrose
metabolism

Protein synthesis

5 up and 2 down



ID Annotation AC/2C|2F/2C|4F/AC | 4F/2F| ID Annotation AC/2C|2F/2C |4F/4C | 4F/2F
24 |Myo-inositol-1-phosphate synthase 251 | 1.20 | 3.43 | 1.14 | 71 |Peroxiredoxin-2E-2, chloroplastic-like 120 | 1.15 | -1.59 | -1.52
12 |Phenylalanine ammonia-lyase -1.57 | 1.40 | 2.69 | 1.23 | 22 |Alpha tubulin-2A 1.10 | 1.32 | 1.92 | 1.60
52 |Vacuolar invertase -1.87 | 1.11 | 1.62 | -1.27 | 3** |Glycosyltransferase/MY B-related protein 1.01 | 1.49 | 1.68 | 1.14
1** |Glycosyltransferase/Leucyl-tRNA synthetase/Pm3 -1.71 | -1.18 | 1.19 | -1.21 2 |Ribulose bisphosphate carboxylase small chain PW9 | -1.20 | 1.35 1.80 1.11
47 |Abscisic stress ripening protein -1.86 | -1.33 | 1.23 | -1.14 | 4* |COP9 signalosome subunit -1.05 | 112 | 1.52 | 1.29
69 |Cytochrome b6-f complex iron-sulfur subunit 2219 | -1.10 | -1.05 | -2.10 5 |Predicted protein [Hordeum vulgare subsp. vulgare] | -1.04 | 1.34 | 1.56 1.13
67 |Eukaryotic translation initiation factor 5A1 -1.85 | 1.14 | -1.06 | -2.24 | & |Methionine synthase 1 enzyme 110 | 125 | 152 | 1.1

The absence of Ofhbl1 leads to significantly changes in
photosynthetic, sucrose homeostasis, protein biosynthesis,
and ant1-ROS activities

61 |Oxygen-evolving enhancer protein 2, chloroplastic -1.05 | -1.15 | -1.55 | -1.42 | 37 |S-adenosylmethionine synthase -1.49 | 132 | 2.03 | 1.03
66 |Thioredoxin-dependent peroxidase 1.10 | -1.07 | -1.62 | -1.38 | 39 |Caffeic acid 3-O-methyltransferase 133 | 1.06 | 1.64 | 1.16
68 |Eukaryotic translation initiation factor SA1 1.29 | -1.05 | -1.66 | -1.22 | 40 |Caffeic acid 3-O-methyltransferase 136 | 1.10 | 1.72 | 1.15
73 |Thioredoxin M-type, chloroplastic; Precursor 1.16 | -1.24 | -1.83 | -1.27 | 42 |60S acidic ribosomal protein PO (Os08g0130500) 136 | 1.46 | 1.76 | -1.13
74 |Ribulose bisphosphate carboxylase small chain 1.13 | -1.30 | -1.59 | -1.08 | 45 |Malate dehydrogenase 1, mitochondrial-like -123 | 1.04 | 154 | 1.20
77 |Thylakoid lumenal 15 kDa protein 1 1.14 | -1.28 | -1.86 | -1.27 | 19* |Starch synthase 143 | 1.18 | 140 | 1.70
78 |Vacuolar ATPase subunit F 1.04 | -1.40 | -1.74 | -1.20 | 21 |Alpha tubulin-2A -134 | 131 | 1.13 | -1.56
57 |Chlorophyll a-b binding protein 1.12 | 1.03 | -1.79 | -1.64 | 43 |Stearoyl-ACP desaturase -1.29 | -1.11 | -1.42 | -1.66

DAPs Specific to
the Fhbl- NIL

Photosynthesis
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homeostasis -
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Impacts on Photosynthesis

Proteins | Annotation (4C/2C |(2F/2C |4F/4C | 4F/2F
#51 LHCB 1.01 | -1.39 | 15D | -1.07
#55 LHCB 1.01 | <1.50 | <1.67 | -1.10
#57 LHCB 1.12 | 1.03 | c1.79 | <1.6D
#58 LHCB 1.04 | €<1.53 | 1.7 | -1.09
#59 LHCB 1.05 | -1.22 | 1.6 | -1.31
#61 OEE2 -1.05 | -1.15 | c1.55 | -1.42
H77 TL15 1.14 | -1.28 | €<1.86 | -1.27
#73 TRXM 1.16 | -1.24 | c1.83 | -1.27
#69 Cytob6&f 2.1%9 | -1.10 | -1.05 | €2.1D
H74 RuBisCO 1.13 | -1.30

#2 RuBisCO -1.20 | 1.35

#14 RuBisCO -1.44

#15 RuBisCO -1.29

#79 RuBisCO “@.7D | 1.05

H26 ATPase 1 -1.13 | 1.29

(D Significantly different (> 1.5 folds)

In the absence of Ofhbl, F. graminearum infection severely

damages photosynthetic machinery.




Impacts on ATP Homeostasis
H* H*

- -
H e o+ H
Thylakoid lumen Vacuole, etc.
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In the absence of Ofhbl, F. graminearum infection
severely disrupts the balance of proton gradients
across relevant membranes and significantly increases
ATP 1n cytosol.
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Photosynthesis
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)

The absence of Ofhbl mes the thb1- NIL vulnerable ning
to Fusarium attack by constitutively impairing sucrose
homeostasis by enhancing starch synthesis from

SUCTOSC.

AGPase (#18)
4C2C | 2F2C | 4F/4C | 4F2F

SSIla-3 (#19)
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Impacts on Anti-Radical Oxygen Species Activities

Proteins | Annotation | 4C/2C | 2F/2C | 4F/4C | 4F/2F
#43 |SAD -1.29 | -1.11 | -1.42 | ¢1.66)
#71 |Prox2 €1.52
#57 |LHCB €1.64)
#51 |LHCB -1.07
#55 |LHCB -1.10
#58 |LHCB -1.09
#59 |LHCB -1.31
#66 |TD-Prx -1.38
#73 |TRXM -1.27
#53 |TCTP -1.16

(D Significantly different (> 1.5 folds)

SAD: Stearoyl-ACP desaturase ; Prox2: Peroxiredoxin-2E-2 ; LHCB: Chlorophyll a-b binding protein; TD-Prx:
Thioredoxin-dependent peroxidase; TRXM: Thioredoxin M-type; TCTP: Translationally-controlled tumor protein

There 1s a significant reduction in anti-ROS activities
in the Fhbl- NIL but not much in the Fhb1+ NIL after
the pathogen 1noculation.




Proteins |4C/2C|2F/2C

#17
#64
#20
#62
#34
#51
#59
#66
#73
#53
#65
#55

#43
#357
#71
#39

1.63
2.88
1.87
1.57

4F/4C|4F/2F | Functions

-1.07

-1.47

Inhibitors

#40

#11

#36

-1.20

#37

-1.49

#38

-1.44

#25

-1.16

-1.26

#72

-1.26

#12

-1.57

84 | -1.08

-1.78 | -1.18

-1.58 | -1.08

-1.59 | -1.04

-1.39 | -1.51 | -1.07

-1.22 | -1.67 | -1.31

-1.07 | -1.62 | -1.38

-1.24 | -1.83 | -1.27

-1.65 | -1.96 | -1.16
-1.88 | -2.06 | 1.01 |

-1.50 | -1.67 | -1.10

-1.53 | -1.74 | -1.09

-1.42 | -1.66

-1.79 | -1.64

-1.59 | -1.52

1.64
1.72
2.14
1.60
2.03
2.32
1.61
2.01
2.01
2.69

Promoters

Impacts on Hypersensitive
Reaction

* The absence of Ofhbl leads
to significantly higher HSR



Summary
* The Fhbl- NIL responds to Fusarium infection by:

* significantly reducing photosynthesis activities

* significantly disturbing ATP homeostasis

* significantly disturbing sucrose homeostasis

* significantly reducing anti-stress activities leading to ROS
build-up

* Fusarium infection induces strong HSR 1n the Fhb1-
NIL leading to FE

 The Fhb1+ NIL seems to launch much weaker
response to Fusarium infection

* Ofhbl seems to help the wheat host to do less 1n

response to Fusarium infection reducing HSR and
thus FE
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DAPs that Could be Encoded by Genes in Ofhbl

* Based on the published sequence of the Ofhb 1 marker interval by Schweiger et al.
(2016), the following eight genes could be encoded by the genes in this interval:

Proteins | 4C/2C | 2F/2C | 4F/4C | 4F/2F Annotation
#1 -1.71 | -1.18 Glycosyltransferase/Pm3
#3 Glycosyltransferase /MYB-related protein
#7 Eukaryotic translation initiation factor 3 subunit D-like
#68 -1.22 [Eukaryotic translation initiation factor 5A1
#20 -1.18 |Phosphoethanolamine methyltransferase
#26 -1.13 ATPase 1
#49 -1.27 Root phototropism 2
#53 -1.16 |Translationally-controlled tumor protein/HRC

* We did not identify any DAP that is likely a PFT or a GDSL

e Protein #53 (TCTP) could be HRC because both TCTP and HRC have a calcium-
binding domain

* Assignificant down-regulation of its accumulation by F. graminearum infection was observed
in both NILs though.

* Our proteomic data revealed a diverse number of pathways that contribute to FHB and
thus probably more than one genes in this QTL are needed to work together

» Alternatively, Ofhbl gene must be a master regulator to all or at least most of the
described pathways is required
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