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Abstract 

Microbial infections in plant leaves remain a major challenge in agriculture. Hence an understanding 
of disease mechanisms at the molecular level is of paramount importance for identifying possible 
intervention points for their control. Whole-transcriptome changes during early disease stages in 
susceptible plant species are less well-documented than those of resistant ones. This study focuses 
on the differential transcriptional changes at 24 hours post inoculation (hpi) in tomato leaflets 
affected by three pathogens: (1) Phytophthora infestans, (2) Botrytis cinerea, and (3) Oidium 
neolycopersici. Grey mould (B. cinerea) was the disease that had progressed the most by 24 hpi, 
both in terms of visible symptoms as well as differential gene expression. By means of RNA-seq, we 
identified  50 differentially expressed tomato genes induced by B. cinerea infection and 18 by P. 
infestans infection at 24 hpi. Additionally, a set of 63 genes were differentially expressed during all 
three diseases when compared by a Bayesian approach to their respective mock infections. And 
Gene expression patterns were found to also depend on the inoculation technique. These findings 
suggest a specific and distinct transcriptional response in plant leaf tissue in reaction to B. cinerea 
and P. infestans invasion at 24 hpi, indicating that plants may recognize the attacking pathogen.
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Solyc11g072480.1.1
Solyc03g025600.2.1
Solyc02g066810.1.1
Solyc10g008050.1.1
Solyc12g042310.1.1
Solyc08g015830.1.1
Solyc04g080390.2.1
Solyc07g054090.2.1
Solyc03g006300.1.1
Solyc08g007530.2.1
Solyc07g047770.2.1
Solyc10g006890.2.1
Solyc11g005580.1.1
Solyc12g015730.1.1
Solyc09g075240.1.1
Solyc02g021690.2.1
Solyc12g014020.1.1
Solyc01g010470.2.1
Solyc10g024410.1.1
Solyc09g008730.2.1
Solyc07g045380.2.1
Solyc06g051250.1.1
Solyc11g008780.1.1
Solyc09g057640.2.1
Solyc01g100310.2.1
Solyc07g045520.2.1
Solyc12g062690.1.1
Solyc04g039930.2.1
Solyc04g079230.2.1
Solyc06g043070.2.1
Solyc04g014900.2.1
Solyc01g006320.2.1
Solyc05g008980.2.1
Solyc07g063770.2.1
Solyc03g119590.1.1
Solyc02g081500.2.1
Solyc01g014140.2.1
Solyc02g063500.1.1
Solyc03g112730.2.1
Solyc08g079220.1.1
Solyc08g079210.1.1
Solyc03g111740.2.1
Solyc12g009230.1.1
Solyc04g082490.2.1
Solyc01g066730.2.1
Solyc01g091750.2.1
Solyc04g064540.2.1
Solyc02g069430.2.1
Solyc11g072830.1.1
Solyc03g036480.1.1
Solyc01g005500.2.1
Solyc01g090310.2.1
Solyc01g065550.2.1
Solyc02g069750.1.1
Solyc01g112110.2.1
Solyc01g103630.2.1
Solyc08g061220.2.1
Solyc12g009290.1.1
Solyc09g090710.2.1
Solyc09g011490.2.1
Solyc04g017750.2.1
Solyc03g083590.2.1
Solyc02g087450.2.1
Solyc03g036470.1.1
Solyc01g080890.2.1
Solyc11g012790.1.1
Solyc08g068690.1.1
Solyc03g117030.1.1
Solyc07g063620.2.1
Solyc08g006030.2.1
Solyc03g115410.2.1
Solyc04g072110.2.1
Solyc08g016200.2.1
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Solyc08g082560.2.1
Solyc04g074670.2.1
Solyc05g008050.1.1
Solyc08g008320.2.1
Solyc03g026060.2.1
Solyc07g063160.2.1
Solyc09g098080.2.1
Solyc02g062390.2.1
Solyc05g053150.1.1
Solyc06g071610.1.1
Solyc07g045240.2.1
Solyc07g009440.1.1
Solyc04g079960.1.1
Solyc01g006230.2.1
Solyc11g012090.1.1
Solyc01g096200.2.1
Solyc04g009640.2.1
Solyc05g054820.1.1
Solyc01g087660.2.1
Solyc06g084480.2.1
Solyc08g082670.2.1
Solyc01g095690.2.1
Solyc11g020860.1.1
Solyc12g027770.1.1
Solyc02g077560.2.1
Solyc09g082200.2.1
Solyc06g084570.2.1
Solyc05g009370.2.1
Solyc08g007580.2.1
Solyc04g015640.1.1
NCRNA_4_277
Solyc03g025620.2.1
Solyc03g025610.1.1
Solyc12g014050.1.1
Solyc01g007160.2.1
Solyc07g053290.2.1
Solyc08g076610.2.1
Solyc01g097110.1.1
Solyc05g054430.2.1
Solyc02g032330.2.1
Solyc03g059500.2.1
Solyc02g014450.1.1
Solyc08g067030.2.1
Solyc06g068810.2.1
Solyc03g007330.2.1
Solyc02g021000.2.1
Solyc03g113780.2.1
Solyc06g084030.2.1
Solyc06g082060.2.1
Solyc07g063610.2.1
Solyc05g026570.2.1
Solyc02g086250.2.1
Solyc06g074180.1.1
Solyc02g093980.2.1
Solyc09g010420.2.1
Solyc04g079930.2.1
Solyc09g092180.2.1
Solyc10g074720.1.1
Solyc05g014690.1.1
Solyc04g005560.2.1
Solyc06g070970.2.1
Solyc11g005690.1.1
Solyc08g005420.2.1
Solyc08g081250.2.1
Solyc07g017650.2.1
Solyc01g009270.1.1
Solyc09g074550.2.1
Solyc09g008460.2.1
Solyc08g080320.2.1
Solyc03g005080.2.1
Solyc06g076330.2.1
Solyc08g083100.1.1
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Solyc06g048980.1.1
Solyc04g072470.2.1
Solyc07g021560.1.1
NCRNA_6_61
Solyc09g007580.1.1
Solyc08g007660.2.1
Solyc11g071370.1.1
Solyc02g068640.2.1
Solyc06g075960.1.1
Solyc04g014450.1.1
Solyc04g007760.2.1
Solyc06g076870.2.1
Solyc04g025560.2.1
Solyc12g088380.1.1
Solyc06g024230.1.1
NCRNA_8_62
Solyc06g024250.1.1
Solyc04g056460.1.1
Solyc10g008550.2.1
Solyc04g011800.1.1
Solyc01g067330.2.1
Solyc03g070390.2.1
Solyc02g084790.2.1
Solyc09g090150.2.1
Solyc03g032240.2.1
Solyc02g030520.1.1
Solyc05g032630.1.1
Solyc10g017510.2.1
Solyc06g043010.1.1
NCRNA_7_285
Solyc11g010150.1.1
Solyc05g014270.2.1
Solyc02g079480.1.1
Solyc11g005290.1.1
Solyc10g051410.1.1
Solyc05g009970.2.1
Solyc05g044530.1.1
Solyc11g045590.1.1
Solyc06g036780.2.1
Solyc09g008770.2.1
Solyc06g066680.2.1
Solyc02g084000.2.1
Solyc02g036430.1.1
Solyc06g062770.2.1
Solyc06g051820.2.1
Solyc05g051430.2.1
Solyc10g052420.1.1
Solyc01g110580.2.1
Solyc04g080620.2.1
Solyc03g112440.1.1
Solyc05g012120.2.1
Solyc02g071440.2.1
Solyc02g005310.1.1
Solyc12g056390.1.1
NCRNA_10_297
Solyc08g074580.2.1
Solyc08g067380.1.1
Solyc09g015250.1.1
Solyc08g007720.1.1
Solyc01g108220.2.1
NCRNA_11_245
Solyc08g068970.2.1
Solyc10g049660.1.1
Solyc08g077860.2.1
Solyc03g025480.2.1
Solyc05g047510.1.1
Solyc10g018310.1.1
Solyc03g080110.2.1
Solyc11g028140.1.1
Solyc07g065190.2.1
Solyc04g054930.2.1
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Solyc07g045340.2.1
Solyc11g007040.1.1
Solyc08g078430.2.1
Solyc02g024020.2.1
Solyc02g089230.2.1
Solyc03g120000.2.1
Solyc04g007190.2.1
Solyc07g041690.1.1
Solyc10g045700.1.1
Solyc10g012070.2.1
Solyc11g073090.1.1
Solyc11g068860.1.1
Solyc03g078380.1.1
Solyc01g056580.2.1
Solyc10g009360.2.1
Solyc01g088340.1.1
Solyc05g015750.2.1
Solyc06g051180.1.1
Solyc04g050710.1.1
Solyc04g053140.1.1
Solyc10g055380.1.1
Solyc09g015810.1.1
Solyc04g016030.1.1
Solyc01g111070.2.1
Solyc12g005690.1.1
Solyc02g032390.1.1
Solyc10g038010.1.1
Solyc05g056400.2.1
Solyc12g036920.1.1
Solyc02g069330.1.1
Solyc11g032060.1.1
Solyc01g103390.2.1
Solyc02g089750.2.1
Solyc01g007700.2.1
Solyc01g065600.1.1
Solyc12g009370.1.1
Solyc01g058390.2.1
Solyc04g009280.1.1
Solyc09g005580.2.1
Solyc10g005740.1.1
Solyc04g009450.1.1
Solyc11g072850.1.1
Solyc05g054690.2.1
Solyc08g065630.1.1
Solyc01g011200.2.1
Solyc06g009620.1.1
Solyc10g006170.2.1
Solyc10g044900.1.1
Solyc02g065360.2.1
Solyc05g005620.2.1
Solyc12g017290.1.1
Solyc06g075140.2.1
Solyc02g088310.1.1
Solyc12g099580.1.1
Solyc01g100910.2.1
Solyc12g042800.1.1
Solyc02g085760.2.1
Solyc11g005960.1.1
Solyc02g014340.1.1
Solyc01g079320.2.1
Solyc03g095210.1.1
Solyc10g079460.1.1
Solyc06g068170.1.1
Solyc02g061950.2.1
Solyc03g119950.1.1
Solyc06g068550.2.1
Solyc07g053520.1.1
Solyc03g082730.1.1
Solyc02g068730.2.1
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Solyc12g036220.1.1
Solyc09g092220.2.1
Solyc08g080360.2.1
Solyc01g105840.2.1
Solyc03g114270.1.1
Solyc10g005710.1.1
Solyc11g072710.1.1
Solyc06g069600.1.1
Solyc01g007390.1.1
Solyc03g115590.2.1
Solyc05g006820.2.1
Solyc01g058400.1.1
Solyc07g009410.2.1
Solyc01g102740.2.1
Solyc03g013360.1.1
Solyc04g081490.2.1
Solyc09g061290.2.1
Solyc06g007980.2.1
Solyc01g011030.2.1
Solyc09g050000.1.1
Solyc12g011280.1.1
Solyc01g090970.2.1
Solyc06g083470.2.1
Solyc05g054490.2.1
Solyc07g066000.2.1
Solyc09g089720.1.1
Solyc08g083150.1.1
Solyc10g080250.1.1
Solyc11g073000.1.1
Solyc01g008400.2.1
Solyc02g065660.2.1
Solyc08g077070.2.1
Solyc06g064650.2.1
Solyc01g057180.1.1
Solyc03g120170.1.1
Solyc03g013590.1.1
Solyc03g044120.1.1
Solyc07g043000.2.1
Solyc12g042810.1.1
Solyc08g067490.1.1
Solyc02g066970.1.1
Solyc08g068510.1.1
NCRNA_5_293
NCRNA_5_313
Solyc11g008930.1.1
Solyc05g053990.2.1
Solyc01g103270.2.1
Solyc06g068700.2.1
Solyc03g111190.1.1
Solyc08g076910.2.1
Solyc02g079330.2.1
Solyc01g044420.2.1
Solyc02g055490.1.1
Solyc12g097020.1.1
NCRNA_10_284
Solyc04g071100.1.1
Solyc10g076460.1.1
Solyc12g038990.1.1
Solyc06g050750.1.1
NCRNA_2_183
Solyc03g097090.2.1
Solyc09g016940.2.1
Solyc03g082920.2.1
Solyc01g090300.2.1
Solyc09g072810.2.1
Solyc12g005900.1.1
NCRNA_2_159
Solyc07g043430.1.1
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Solyc08g081900.2.1
Solyc04g014810.2.1
Solyc07g052320.2.1
Solyc07g047960.2.1
Solyc01g098280.2.1
Solyc03g060520.1.1
Solyc10g008160.2.1
Solyc03g114440.1.1
Solyc04g082090.2.1
Solyc11g069940.1.1
Solyc06g051930.2.1
Solyc06g075520.2.1
Solyc07g053120.2.1
Solyc02g062580.2.1
Solyc01g073680.2.1
Solyc06g075510.2.1
Solyc06g083700.2.1
Solyc12g039080.1.1
Solyc09g018020.2.1
Solyc01g005590.2.1
Solyc06g054310.1.1
Solyc06g036330.1.1
Solyc08g081060.2.1
Solyc08g075870.2.1
Solyc03g115240.2.1
Solyc03g116740.2.1
Solyc06g008710.1.1
Solyc11g042800.1.1
Solyc02g080300.2.1
Solyc07g066230.2.1
Solyc09g084440.2.1
Solyc08g077530.2.1
Solyc01g057520.2.1
Solyc06g008510.2.1
Solyc12g049540.1.1
Solyc02g014430.2.1
Solyc09g097980.2.1
Solyc11g008140.1.1
Solyc08g007680.1.1
Solyc06g043150.2.1
Solyc12g005250.1.1
Solyc02g081690.1.1
Solyc06g051660.1.1
Solyc02g037510.2.1
Solyc11g012600.1.1
Solyc09g098100.2.1
Solyc12g013830.1.1
Solyc11g056450.1.1
Solyc12g017750.1.1
Solyc02g011800.1.1
Solyc09g015870.2.1
NCRNA_9_262
Solyc04g007010.2.1
Solyc12g077370.1.1
Solyc07g061730.2.1
Solyc04g008320.1.1
Solyc11g007100.1.1
Solyc01g005300.2.1
Solyc06g063070.2.1
Solyc01g110920.2.1
Solyc04g081020.2.1
Solyc12g099940.1.1
Solyc12g088640.1.1
Solyc11g030860.1.1
Solyc09g014580.2.1
Solyc12g019680.1.1
Solyc01g007580.2.1
Solyc03g120040.2.1
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Solyc11g044350.1.1
Solyc11g013380.1.1
Solyc08g081850.1.1
Solyc07g007420.2.1
Solyc07g053400.1.1
Solyc07g052490.2.1
Solyc03g113850.1.1
Solyc01g056800.1.1
Solyc09g059280.1.1
Solyc02g022890.1.1
Solyc01g013900.2.1
Solyc09g042670.2.1
Solyc07g055040.1.1
Solyc03g079950.2.1
Solyc01g067450.1.1
Solyc08g016430.1.1
Solyc07g014730.2.1
Solyc06g060970.1.1
Solyc11g068750.1.1
Solyc11g013520.1.1
Solyc02g078160.2.1
Solyc12g042630.1.1
Solyc01g098400.2.1
Solyc03g121850.2.1
Solyc01g090450.2.1
Solyc10g054020.1.1
Solyc05g008240.2.1
Solyc12g044780.1.1
Solyc12g044790.1.1
Solyc11g006270.1.1
Solyc07g062900.2.1
Solyc11g011530.1.1
Solyc09g042480.1.1
Solyc11g072570.1.1
Solyc05g005170.2.1
Solyc01g056270.2.1
Solyc07g008400.1.1
Solyc06g007580.1.1
Solyc02g094210.1.1
Solyc01g105880.2.1
Solyc07g039630.1.1
Solyc12g019090.1.1
Solyc11g072230.1.1
Solyc08g079230.1.1
Solyc02g085440.2.1
Solyc04g005140.2.1
Solyc07g042430.1.1
Solyc05g045630.1.1
Solyc03g115320.1.1
Solyc02g086410.1.1
Solyc05g054780.1.1
Solyc06g074610.1.1
Solyc09g056100.1.1
Solyc08g082050.1.1
Solyc10g011980.2.1
Solyc11g039370.1.1
NCRNA_3_1
Solyc01g080820.1.1
NCRNA_8_183
NCRNA_8_228
Solyc12g070180.1.1
Solyc02g086850.1.1
Solyc06g061060.1.1
Solyc06g083400.1.1
Solyc02g094860.1.1
Solyc05g009580.2.1

Pattern22
2 genes

−2 0 2

Value

Color Key



O
N

3

O
N

m
3

B
C

m
3

O
N

1

B
C

m
2

O
N

2

B
C

m
1

P
im

3

P
im

2

O
N

m
2

O
N

m
1

P
im

1

P
i3

P
i2

P
i1

B
C

1

B
C

2

B
C

3
Solyc07g063740.2.1
Solyc08g082340.2.1
Solyc08g077790.2.1
Solyc01g095540.2.1
Solyc03g026150.2.1
Solyc08g014040.2.1
Solyc04g051470.1.1
Solyc11g010900.1.1
Solyc08g067500.1.1
Solyc09g056430.2.1
Solyc10g061960.1.1
Solyc05g053330.2.1
Solyc05g054770.2.1
Solyc05g013750.2.1
Solyc09g011920.2.1
Solyc08g066980.2.1
Solyc01g104970.2.1
Solyc08g007460.2.1
Solyc04g079840.2.1
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Solyc04g005790.2.1
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Solyc11g062150.1.1
Solyc06g048910.1.1
Solyc03g093930.2.1
Solyc06g065630.2.1
Solyc12g019180.1.1
Solyc01g005740.2.1
Solyc09g011970.1.1
Solyc10g011760.2.1
Solyc04g039990.2.1
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