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@ Background

v Sclerotinia stem rot (SSR),
caused by S. sclerotiorum, is
a devastating disease of oil
crops and has a worldwide
distribution

v" Studies have demonstrated
that S. sclerotiorum is a
hemi-biotrophic  pathogen
fungus

v Progress is slow due to the
complex inheritance as well
as the lack of resistant
germplasm
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To find out the role for AtGDSL1, a novel GDSL-
motif lipase, in defense against S. sclerotiorum in
rapeseed

Practical value to SSR resistance molecular breeding
for rapeseeds




@Results

@ Sequence comparisons of AtGDSL1 with other GDSL lipases
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@ AtGDSL1 encodes a GDSL lipase protein )
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(a) SDS-PAGE of AtGDSL1 protein expressed in E. coli

(b) Lipase activity assay of AtGDSL1 protein




Subcellular localization of AtGDSL1 in N. benthamiana leaves
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The insertional mutations of AtGDSL1 in Arabidopsis )
enhanced susceptibility to S. sclerotiorum
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defense-related phytohormones based on reported microarray data in
Arabidopsis




The insertional mutations of AtGDSL1 in Arabidopsis )
enhanced susceptibility to S. sclerotiorum
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( Overexpression of AtGDSL1 in B. napus enhanced )
resistance to S. sclerotiorum
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Overexpression of AtGDSL1 in B. napus enhanced )
resistance to S. sclerotiorum

pCAMBIA1300-AtGDSL1
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Overexpression of AtGDSL1 in B. napus enhanced
resistance to S. sclerotiorum
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AtGDSL1 regulates the expression of SA- and JA-related genes
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SA and JA contents changed differently in WT and transgenic )
plants after the infection
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€ AtGDSL1 can directly or indirectly affect SA biosynthesis mainly through
the PAL pathway

@ The expression pattern of PAO is similar to those of SA-response genes




Overexpression of AtGDSL1 enhances the PA level
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Overexpression of AtGDSL1 promotes ROS accumulation.
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Proposed model for AtGDSL1 action in SSR resistance




Seeking the counterpart of
AtGDSL1 in Brassica napus
genome
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(C) QQplot of Disease_index (d QQplot of Disease_rate
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(a) and (b)The abscissa represents genes, separated by black and red color intervals. Each point

represents a SNP, and the SNP that exceeds the threshold red line -log10 (P) (P=0.05) is significant.

(c) and (d) The Q-Q plots for incidence and disease index of SSR from association analysis. The red

line was the unbiased estimates of the expected and observed value.




BnGLIP1 may be the main functional gene among the homologues in SSR-
resistance
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Functional SNP discovery in candidate gene BnaC07g35650D
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Table 1 Sixteen significantly associated SNPs detected in BnaC07¢g35650D

Contribution rate

Genotype
SNPs Position ) >N
disease_  disease_ . S Cloned type
index rate cDNA
chrC07_37986315 3-UTR 9.5 8.1 G C | _
chrC07_37987132 exon 8.0 7.1 T C T S
chrC07_37987173 exon 104 9.1 G A G ns
chrC07_37987342 exon 8.5 7.8 G T G S
chrCQ07_37987371 exon 8.2 7.2 G C G ns
chrC07_37987575 exon 7.4 6.7 C A C S
chrC07_37988334 5-UTR 9.8 8.4 G T L _
chrC07_37988360 5-UTR 9.2 8.0 A G | _
chrC07_37988367 5-UTR 9.0 8.4 G A i _
chrC07_37988549 5-UTR 8.7 8.7 G T | _
chrC07_37988692 5-UTR 7.9 6.8 A AW | _
chrC07_37988891 5-UTR 9.0 7.0 R T ) _
chrC07_37988914 5-UTR 6.5 6.2 M T | _
chrC07_37988988 5-UTR 9.0 8.3 G M/A | _
chrC07_37989153 5-UTR 8.8 8.5 M/A G

chrC07_37989463 5-UTR 8.6 7.0 T C




Functional SNP discovery in candidate gene BnGLIP1

sciagprt]sjle Block | Block Il

AtGDSLT @ —MES—YT.W CFG————FSVVKEIQAQAQ | GNNNELIISARSNYPYG | DF g GPTGRFSNCKTTVD | YA
AtGL1 ¢ RY GNNNZLYSHARANYZPYG | DF (lxGPTGRFSNCKTTVDH | LAY
CaGLIP1 : MMMGARELURIW (LY A'NL BGLNLWGY YGVNLQ—-Q! | GNNNY | ®SHARANYBPYG | DYZEGPTGRFSNCKTTVD | e
CaGL1  : —MGS—ERGH IRIVQ Y1 EG—FMSFYGANZQ——QViZATRTTEONRINENNINIOS SRR {DEPGEIaINE-ISRUITIA : 83

2000bp BneDSL1 : —-NES—-YIRTWORIFTIe
BnGLT @ ——— R[¢VME

GNNNEL IS ZARANYBPYG | DFREGRTGRFENCRTTVDZ | G
CNNNELESEARADYGPYG | DF RGP TGRFENCKT TVDI | LRI

Block Il

AtGDSL1 : 2174
AtGL1 1N
CaGLIP1 : ;181
CaGL1 2174
* 20 * 40 * 60 * 80 * 100 * 120
R E TR YeTe) PVl 7YE) (e T T (e e (e Nl (e XV TN B GGATAAGGT TTTTTGCAGAGAGATGGCTAGAGTTTGTGTAATGATTATGATGATGGTAGCTATGATCTTGAACGTAGC 120 BnGDSL1 : 171
oL (GGATAAGGTTTTTTCCAGAGAGATGGCTAGAGTTTGTGTAATGATTATGATGATGGTAGCTATGATCTTGAACGTAGCT] 79
GGATAAGGTTTTTTCCAGAGAGATGGCTAGAGTTTGTGTAATGATTATGATGATGGTAGCTATGATCTTGAACGTAGCT BnGL1 171
* 140 * 160 * 180 * 200 * 220 * 240
LR KRR €/ GGTGAACCAATEGCACCGTGTTACTTCATATTTGGTGATTCTTTGGTTGACAGTGGAAACAACAATCAGCTTCAATCCTTAGCAAGAGCTGACTACTTCCCTTACGGTATCGACTTCRREERS
oL JAJAGGTGAACCAATLGCACCGTGTTACTTCATATTTGGTGATTCTTTGGTTGACAGTGGAAACAACAATCAGCTTCAATCCTTAGCAAGAGCTGACTACTTCCCTTACGGTATCGACTT(Y 199
A AGGTGAACCAAT GCACCGTGTTACTTCATATTTGGTGATTCTTTGGTTGACAGTGGAAACAACAATCAGCTTCAATCCTTAGCAAGAGCTGACTACTTCOCTTACGGTATCGACTTC
* 260 * 280 * 300 * 320 * 340 * 360
FORE I C/ G T1GGTCCAACSGGCAGATTCTGTAATGGAAAAACAACCGTCGATGICATCACTGAGCTTCT TGGTTTCGATGACTACATTACACCATATTCTCAAGCAAGCGRAGAGACATCC T ARRYSY AtGDSL1 : NWH : 265
TR 77 TCCAAC GG CAGATTC TG T AATGGAAAAACAACCGTCGATGRCATCACTGAGCTTCTTGGT TTCGATGACTACATTACACCATATTCTCARGCARGCGGAGAAGACATCCTARIEID)
CAGTTTGGTCCAAC GGCAGATTCTGTAATGGAAAAACAACCGTCGATG CATCACTGAGCTTCTTGGTTTCGATGACTACATTACACCATATTCTCAAGCAAGCGGAGAAGACATCCTA AtGL1 DER N ANHIFN T : 263
* 330 * 400 * 420 * 440 * 460 * 450 CaGLIP1 : mlNHAN'LFN RGADEFNGNT : 273
IR /\GGAGTAAACTACGC TTCTGCAGCTGOE GGAGT TCGAGAAGAAACCGGCCGTCAGCTGGGAGC TAGAATAACGTTTGCAGGGCAAGTAGCTAATCACGTGAACACTGTGTCGCAAGTCRERIEN ~
JRR A GT AAAC T ACGCT TOTGCAGCTGCIGGAGT TCRAGAAGAAACCGECCRTCAGCTGRBAGCT AGAATAACG TTTGCAGGGCAAGTAGCTAATCACGTGAACACTGTATCCAAGTCREIRE CaGL1 266
GAGGAGTAAACTACGCTTCTGCAGCTGC GGAGTTCGAGAAGAAACCGGOCGTCAGCTGBGAGCTAGAATAACGTTTGCAGGBCAAGTAGCTAATCACGTGAACACTGTGTOGCAAGTG
BnGDSL1 :
* 500 * 520 * 540 * 560 * 580 * 500
1-13 [GTGEACATTCTCGGAGACGAGAACCAAGCTGCTAATTACCTAAGAAATGCATCTACTCGATTGGTTTGGGAAGTAACGACTATCTCAATAACTACTTTATGCCTCTCTATTACTCCACH 600 BHGL1
JRR . A TTCTCGGAGACGAGAACCAAGCTGOTART TACC T AAGE AAATGCATCTACTCGATTGGTTTGGGAAGTAACGACTATCTCAATARCTACTTTATGCCTCTCTATTACToCACCHRIEED
GTG ACATTCTCGGAGACGAGAACCAAGCTGCTAATTACCTAAG AAATGCATCTACTCGATTGGTTTGGBAAGTAACGACTATCTGARTAACTACTTTATGCCTCTCTATTACTCCACC
* 680 700
1-13 : [ GATTC! C CACTGAG \GGATATTGTATAACAATGGAG AGTTTGCGCTAATTGGTA 720
oL G C ATC/ \GGATATTGTATAACAATGGAG( \AGTTTGCGCTAATTGG AATA 679
TATCAACCGCTACACT TATTGTATAACAA TTGCCCTAATTGGTATCGGCGCAATA AtGDSLY -
= 740 * 760 * 780 * 500 * 520 * 840
FOE IR A TGTAGCCCTAACGAGCTGGCGCAGAACAGCAGAGACGGGACGACT TGTGACGAAAGBATCAACTCAGCAAACAGGATCTTTAACAGCARGCTGGTETCTCTGGTGRACCATTTCAACHERIRE AtGL1
R 1 T AcCCCTAACGAG AACAGCAGAGACGGGACGACT TGTGACGAAAGGATCAACTCAGCARACAGGATCTTTAACAGCAAGCTGGTGTCTCTaeTaeACCATTTCAACHRIIEAA]
GGATGTAGCCCTAACGAGCTGGCGCAGAACAGCAGAGACGGGACGACT TCTTT TGGTGTCTCTGGTGRACCATTTCAAC CaGLIP1 :
* 860 * 850 CaGL1
1-13 JCAAAACACTCCAGATGCTAAGTTC/ CTCGCTATGGGTTTAGGGTGACAAACGCGG! G GAG 960
[URIR A CACTCCAGATGOTANGTTC qoT COTTCTCACTATGGGTTTAGRGTGACARACG! IO - 919 BnGDSL1 :
BnGL1
ERREIRN £ GAACAATGGACAGATAACTTGTCTTCOAGG GGGATGAG G GCAGCGAATATCG: 1080
JRI A CAATGGACAGATAACTTGTCTTCCAG 1039

AGGAACAATGGACAGATAACTTGTCTTCCAGGTCAAGCTGCATGTCTGAAGAGGGATGAGT TTGTGTTCTGGGATGCGTTTCATCCGGGAGAAGCAGCGAATATCGTGATCGGTAGTCGA

* 1100 * 1120 * 1140 * 1160 * 1180 * 1200
AR EIR TCT1TTAGGAGAGAATCTCCATCTGATGCTCACGCTTATGATATCCAGCAGCTTGCTTTGGTCTAGCTCATGAAAT TTCGTCCACACAGACAAAGALY TN IR FXINETN (Ve el YRR P ]
[1CTTTTAGGAGAGAATCTCCATCTGATGCTCACCCT TATGATATCCAGCAGCTTGCT TTGCT CTAGCT CATGAAAT TTCCT COACACAGACAAAG AR R K]
TCTTTTAGGAGAGAATCTCCATCTGATGCTCACCCT TATGATATCCAGCAGCTTGCTTTGCTCTAGCTCATGAAATTTCCTCCACACAGACAAAGA

* 1220 *
1-13 : CGAGCTCGAATCGTAATCATGTCAGGGCCC : 1230
oL — -




BnGLIP1 gene was harbored in the selective sweeps
during rapeseed breeding
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Allelic variation analysis for BnGLIP1
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BnGLIP1 locus has great application spatial in improving S.
sclerotiorum-resistance.




(@ summery )

« At GDSL is an excellular protein.

« AtGDSL1 confers resistance to S. sclerotiorum in B.
napus by enhance the SA signal pathway and
suppressing the JA pathway while it more similar
BnGDSL1 has not the functions.

« Candidate gene association study shows BnGLIP1
Instead of BnGDSL1 is the counterpart of AtGDSL1 in
B.napus genome has the function of S. sclerotiorum
resistance.

« BnGLIP1 locus was selected during the domestication
and has great application potential in improving S.
sclerotiorum-resistance breeding.
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