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Supplementary Information
Table S1  Functional annotation of wheat genes in Fr-3 region
	Gene ID
	Functional Annotation

	ID=TraesCS2B02G564800.1
	bZIP transcription factor

	ID=TraesCS2B02G564900.1
	bZIP transcription factor

	ID=TraesCS2B02G565000.1
	Serine/threonine-protein kinase

	ID=TraesCS2B02G565100.1
	Serine/threonine-protein kinase

	ID=TraesCS2B02G565200.1
	indeterminate(ID)-domain 11

	ID=TraesCS2B02G565300.1
	Serine/threonine-protein kinase

	ID=TraesCS2B02G565400.1
	indeterminate(ID)-domain 11

	ID=TraesCS2B02G565500.1
	Calcium-binding EF-hand family protein

	ID=TraesCS2B02G565600.1
	Disease resistance protein (TIR-NBS-LRR class) family

	ID=TraesCS2B02G565700.1
	Protein DETOXIFICATION

	ID=TraesCS2B02G565800.1
	Copalyl diphosphate synthase

	ID=TraesCS2B02G565900.1
	Pre-mRNA-splicing factor SYF2

	ID=TraesCS2B02G566000.1
	Mediator of RNA polymerase II transcription subunit 20

	ID=TraesCS2B02G566100.1
	Serine/threonine-protein kinase

	ID=TraesCS2B02G566200.1
	DNA topoisomerase

	ID=TraesCS2B02G566300.1
	Copalyl diphosphate synthase

	ID=TraesCS2B02G566400.1
	Light-independent protochlorophyllide reductase 
iron-sulfur ATP-binding protein

	ID=TraesCS2B02G566500.1
	Cytochrome P450

	ID=TraesCS2B02G566600.1
	RING/U-box superfamily protein

	ID=TraesCS2B02G566700.1
	RING/U-box superfamily protein

	ID=TraesCS2B02G566800.1
	Non-specific serine/threonine protein kinase

	ID=TraesCS2B02G566900.1
	Serine/threonine-protein kinase

	ID=TraesCS2B02G567000.1
	Serine/threonine-protein kinase

	ID=TraesCS2B02G567100.1
	Serine/threonine-protein kinase

	ID=TraesCS2B02G567200.1
	Flowering Locus T-like protein, putative

	ID=TraesCS2B02G567300.1
	Transposon protein

	ID=TraesCS2B02G567400.1
	Flowering Locus T-like protein, putative

	ID=TraesCS2B02G567500.1
	Serine/threonine-protein kinase

	ID=TraesCS2B02G567600.1
	Superoxide dismutase

	ID=TraesCS2B02G567700.1
	Serine/threonine-protein kinase

	ID=TraesCS2B02G567800.1
	Serine/threonine-protein kinase

	ID=TraesCS2B02G567900.1
	Non-specific serine/threonine protein kinase

	ID=TraesCS2B02G568000.1
	Serine/threonine-protein kinase

	ID=TraesCS2B02G568100.1
	Sulfotransferase

	ID=TraesCS2B02G568200.1
	Sulfotransferase

	ID=TraesCS2B02G568300.1
	Sulfotransferase

	ID=TraesCS2B02G568400.1
	Cyanidin-3-O-glucoside 2-O-glucuronosyltransferase

	ID=TraesCS2B02G568500.1
	Serine/threonine-protein kinase

	ID=TraesCS2B02G568600.1
	Serine/threonine-protein kinase

	ID=TraesCS2B02G568700.1
	basic helix-loop-helix (bHLH) DNA-binding 
superfamily protein

	
	

	ID=TraesCS2B02G568800.1
	2-oxoglutarate (2OG) and Fe(II)-dependent 
oxygenase superfamily protein

	ID=TraesCS2B02G568900.1
	2-oxoglutarate (2OG) and Fe(II)-dependent 
oxygenase superfamily protein

	
	

	ID=TraesCS2B02G569000.1
	Heavy metal transport/detoxification 
superfamily protein

	
	

	ID=TraesCS2B02G569100.1
	Heavy metal transport/detoxification 
superfamily protein

	
	

	ID=TraesCS2B02G569200.1
	Heavy metal transport/detoxification 
superfamily protein

	
	

	ID=TraesCS2B02G569300.1
	Heavy metal transport/detoxification 
superfamily protein

	
	

	ID=TraesCS2B02G569400.1
	Heavy metal transport/detoxification 
superfamily protein

	
	

	ID=TraesCS2B02G569500.1
	Heavy metal transport/detoxification 
superfamily protein

	
	

	ID=TraesCS2B02G569600.1
	Heavy metal transport/detoxification 
superfamily protein

	
	

	ID=TraesCS2B02G569700.1
	Cortactin-binding protein 2

	ID=TraesCS2B02G569800.1
	Heavy metal transport/detoxification 
superfamily protein

	
	

	ID=TraesCS2B02G569900.1
	F-box family protein

	ID=TraesCS2B02G570000.1
	Actin-related family protein

	ID=TraesCS2B02G570100.1
	Ubiquitin-conjugating enzyme E2

	ID=TraesCS2B02G570200.1
	50S ribosomal protein L16

	ID=TraesCS2B02G570300.1
	Regulatory protein recX

	ID=TraesCS2B02G570400.1
	2-aminoethanethiol dioxygenase

	ID=TraesCS2B02G570500.1
	phosphatidylinositol 4-kinase gamma-like protein

	ID=TraesCS2B02G570600.1
	Thiol-disulfide oxidoreductase DCC

	ID=TraesCS2B02G570700.1
	F-box family protein

	ID=TraesCS2B02G570800.1
	Gibberellin 3-beta-hydroxylase 2

	ID=TraesCS2B02G570900.1
	Gibberellin 3-beta-hydroxylase 2

	ID=TraesCS2B02G571000.1
	Cysteine protease

	ID=TraesCS2B02G571100.1
	Exocyst complex component

	ID=TraesCS2B02G571200.1
	Exocyst subunit EXO70 family protein

	ID=TraesCS2B02G571300.1
	Exocyst complex component

	ID=TraesCS2B02G571400.1
	UTP--glucose-1-phosphate uridylyltransferase




Table S2  Functional annotation of wheat genes in Fr-4 region
	Gene ID
	Functional Annotation 

	ID=TraesCS2D02G534600.1
	Diacylglycerol kinase

	ID=TraesCS2D02G534700.1
	GRAS transcription factor

	ID=TraesCS2D02G534800.1
	Protein kinase

	ID=TraesCS2D02G534900.1
	Exocyst complex component

	ID=TraesCS2D02G535000.1
	Exocyst complex component

	ID=TraesCS2D02G535100.1
	Flavin-containing monooxygenase

	ID=TraesCS2D02G535200.1
	E3 ubiquitin-protein ligase MYCBP2

	ID=TraesCS2D02G535300.1
	B3 domain-containing protein family

	ID=TraesCS2D02G535400.1
	Matrix metalloproteinase

	ID=TraesCS2D02G535500.1
	Transposon protein

	ID=TraesCS2D02G535600.1
	Serine/threonine-protein kinase

	ID=TraesCS2D02G535700.1
	Cytochrome P450

	ID=TraesCS2D02G535800.1
	Cytochrome P450 family protein

	ID=TraesCS2D02G535900.1
	Serine/threonine-protein kinase

	ID=TraesCS2D02G536000.1
	CsAtPR5, putative, expressed

	ID=TraesCS2D02G536100.1
	Invertase inhibitor

	ID=TraesCS2D02G536200.1
	Heme oxygenase 1

	ID=TraesCS2D02G536300.1
	Lipid transfer protein

	ID=TraesCS2D02G536400.1
	Serine/threonine-protein kinase

	ID=TraesCS2D02G536500.1
	Serine/threonine-protein kinase

	ID=TraesCS2D02G536600.1
	Kinase-like protein

	ID=TraesCS2D02G536700.1
	bZIP transcription factor

	ID=TraesCS2D02G536800.1
	bZIP transcription factor

	ID=TraesCS2D02G536900.1
	Serine/threonine-protein kinase

	ID=TraesCS2D02G537000.1
	Pre-mRNA-splicing factor SYF2

	ID=TraesCS2D02G537100.1
	Serine/threonine-protein kinase

	ID=TraesCS2D02G537200.1
	Copalyl diphosphate synthase

	ID=TraesCS2D02G537300.1
	tRNA-2-methylthio-N(6)-dimethylallyladenosine synthase

	ID=TraesCS2D02G537400.1
	Non-specific serine/threonine protein kinase

	ID=TraesCS2D02G537500.1
	RING/U-box superfamily protein

	ID=TraesCS2D02G537600.1
	Non-specific serine/threonine protein kinase

	ID=TraesCS2D02G537700.1
	Serine/threonine-protein kinase

	ID=TraesCS2D02G537800.1
	Serine/threonine-protein kinase

	ID=TraesCS2D02G537900.1
	Serine/threonine-protein kinase

	ID=TraesCS2D02G538000.1
	Flowering Locus T-like protein, putative

	ID=TraesCS2D02G538100.1
	Flowering Locus T-like protein, putative

	ID=TraesCS2D02G538200.1
	Serine/threonine-protein kinase

	ID=TraesCS2D02G538300.1
	Superoxide dismutase

	ID=TraesCS2D02G538400.1
	Serine/threonine-protein kinase

	ID=TraesCS2D02G538500.1
	Serine/threonine-protein kinase

	ID=TraesCS2D02G538600.1
	Sulfotransferase

	ID=TraesCS2D02G538700.1
	Sulfotransferase

	ID=TraesCS2D02G538800.1
	Non-specific ribonucleoside hydrolase RihC

	ID=TraesCS2D02G538900.1
	Serine/threonine-protein kinase

	ID=TraesCS2D02G539000.1
	Exocyst complex component

	ID=TraesCS2D02G539100.1
	Serine/threonine-protein kinase

	ID=TraesCS2D02G539200.1
	Cysteine proteinase

	ID=TraesCS2D02G539300.1
	basic helix-loop-helix (bHLH) DNA-binding 
superfamily protein

	
	

	ID=TraesCS2D02G539400.1
	2-oxoglutarate (2OG) and Fe(II)-dependent oxygenase 
superfamily protein

	
	

	ID=TraesCS2D02G539500.1
	P-loop containing nucleoside triphosphate hydrolases 
superfamily protein

	
	

	ID=TraesCS2D02G539600.1
	2-oxoglutarate (2OG) and Fe(II)-dependent oxygenase 
superfamily protein

	
	

	ID=TraesCS2D02G539700.1
	Ubiquitin carboxyl-terminal hydrolase

	ID=TraesCS2D02G539800.1
	Heavy metal transport/detoxification 
superfamily protein

	
	

	ID=TraesCS2D02G539900.1
	Heavy metal transport/detoxification 
superfamily protein

	
	

	ID=TraesCS2D02G540000.1
	Heavy metal transport/detoxification 
superfamily protein

	
	

	ID=TraesCS2D02G540100.1
	Heavy metal transport/detoxification 
superfamily protein

	
	

	ID=TraesCS2D02G540200.1
	Photosystem II reaction center protein L

	ID=TraesCS2D02G540300.1
	Heavy metal transport/detoxification 
superfamily protein

	
	

	ID=TraesCS2D02G540400.1
	Heavy metal transport/detoxification 
superfamily protein

	
	

	ID=TraesCS2D02G540500.1
	Heavy metal transport/detoxification 
superfamily protein

	
	

	ID=TraesCS2D02G540600.1
	Heavy metal transport/detoxification 
superfamily protein

	
	

	ID=TraesCS2D02G540700.1
	Heavy metal transport/detoxification 
superfamily protein

	
	

	ID=TraesCS2D02G540800.1
	Isoflavone reductase-like protein

	ID=TraesCS2D02G540900.1
	ELMO domain containing protein

	ID=TraesCS2D02G541000.1
	Disease resistance protein RPM1

	ID=TraesCS2D02G541100.1
	F-box family protein



