Prioritization of candidate genes in QTL regions based on associations between traits and biological processes 
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Table S3. Comparison with fine-mapping resultsa
	Fine-mapped gene/
QTL compendium trait
	Literature trait/ BP
	BP Name
	
	

	LOC_Os01g10110 
 ADDIN EN.CITE 
(1)

	Grain number
	
	
	

	Grain yield
	NA
	

	Filled grain number
	NA
	

	LOC_Os01g11940 
 ADDIN EN.CITE 
(2)

	Leaf size
	
	
	

	Leaf senescence
	GO:0009909
	regulation of flower development

	Leaf senescence
	GO:0051093
	lysine biosynthetic process via diaminopimelate

	Large vascular bundle number
	NA
	

	LOC_Os01g11946 
 ADDIN EN.CITE 
(2)

	Leaf size
	
	
	

	Leaf senescence
	GO:0016054
	organic acid catabolic process

	Large vascular bundle number
	NA
	

	LOC_Os01g12160 
 ADDIN EN.CITE 
(3)

	Number of spikelets per panicle 
	

	Panicle weight
	NA
	

	Spikelet number 
	GO:0009627
	systemic acquired resistance

	LOC_Os03g63970 
 ADDIN EN.CITE 
(4)

	Seedling vigor, plant height 
	

	Root activity
	NA
	

	LOC_Os04g33740 
 ADDIN EN.CITE 
(5)

	Grain weight, grain filling 

	Grain number
	NA
	

	Filled grain number
	NA
	

	LOC_Os06g04200 
 ADDIN EN.CITE 
(6)

	Gel consistency
	
	
	

	Chalkiness of endosperm
	GO:0005996
	monosaccharide metabolic process

	Chalkiness of endosperm
	GO:0009247
	glycolipid biosynthetic process

	Chalkiness of endosperm
	GO:0046467
	membrane lipid biosynthetic process

	Amylose content
	NA
	

	Gelatinization temperature
	GO:0005996
	monosaccharide metabolic process

	Gelatinization temperature
	GO:0006006
	glucose metabolic process

	LOC_Os06g04820 
 ADDIN EN.CITE 
(7)

	Small panicle and dwarfness 

	Plant height
	NA
	

	Grain yield per plant
	NA
	

	LOC_Os06g12450 
 ADDIN EN.CITE 
(8)

	Gelatinization Temperature 

	Chalkiness of endosperm
	GO:0005996
	monosaccharide metabolic process

	Chalkiness of endosperm
	GO:0009247
	glycolipid biosynthetic process

	Chalkiness of endosperm
	GO:0046467
	membrane lipid biosynthetic process

	LOC_Os06g45460 9()

	Lodging resistance and yield 

	Panicle number
	NA
	

	1000-seed weight
	NA
	

	Spikelet number
	NA
	

	LOC_Os08g07740 10()

	Heading date
	
	
	

	Days to heading
	GO:0009893
	positive regulation of metabolic process

	Days to heading
	GO:0010557
	positive regulation of macromolecule biosynthetic process

	Days to heading
	GO:0010604
	positive regulation of macromolecule metabolic process

	Days to heading
	GO:0031325
	positive regulation of cellular metabolic process

	Days to heading
	GO:0045935
	positive regulation of nucleobase-containing compound metabolic process

	Days to heading
	GO:0051254
	positive regulation of RNA metabolic process

	LOC_Os08g07740 
 ADDIN EN.CITE 
(11)
 
	Yield, plant height 
	

	Plant height
	GO:0010557
	positive regulation of macromolecule biosynthetic process

	Plant height
	GO:0010628
	positive regulation of gene expression

	Plant height
	GO:0051173
	positive regulation of nitrogen compound metabolic process

	1000-grain weight
	GO:0031325
	positive regulation of cellular metabolic process

	1000-grain weight
	GO:0051173
	positive regulation of nitrogen compound metabolic process

	Filled grain number
	NA
	

	LOC_Os08g41940 
 ADDIN EN.CITE 
(12)

	Grain size, width, shape and quality 
	

	Filled grain percentage
	GO:0048580
	regulation of post-embryonic development

	Yield per plant
	NA
	

	LOC_ Os08g42268 13()

	Viscosity parameter (related to eating quality) 

	Soluble protein content
	NA
	

	Gelatinization temperature
	NA
	

	LOC_Os08g42410 13()

	Viscosity parameter (related to eating quality) 

	Soluble protein content
	NA
	

	Gelatinization temperature
	GO:0005996
	monosaccharide metabolic process

	Gelatinization temperature
	GO:0006006
	glucose metabolic process

	Gelatinization temperature
	GO:0006007
	glucose catabolic process

	Gelatinization temperature
	GO:0006096
	Glycolysis

	Gelatinization temperature
	GO:0019320
	hexose catabolic process

	Gelatinization temperature
	GO:0046164
	alcohol catabolic process

	Gelatinization temperature
	GO:0046365
	monosaccharide catabolic process

	LOC_Os09g16000 
 ADDIN EN.CITE 
(14)

	Broad-spectrum resistance to rice blast 

	Blast disease resistance
	NA
	
	
	

	LOC_Os09g26999 
 ADDIN EN.CITE 
(15)

	Grain yield, panicle architecture 
	

	Spikelet number
	NA
	
	
	


a For each trait found in literature with a fine-mapped candidate gene (‘Literature trait’ , ‘fine-mapped gene’), QTL traits in our dataset were obtained which were similar/related to the literature trait, and for which the fine-mapped gene occurred in one of the QTL regions (‘QTL compendium trait’). If this candidate gene was correctly prioritized by our approach, the biological processes involved are shown (‘BP’ , ‘BP Name’ ). NA, gene was not predicted as causal gene for the indicated trait.
b LOC_Os08g07740 occurs as fine-mapped gene for two different traits.
Table S4. Comparison with GWAS resultsa
	Gene
	Trait
	Trait description

	LOC_Os03g22740
	TO:0000040
	Panicle length

	LOC_Os10g39820
	TO:0000040
	Panicle length

	LOC_Os10g40090
	TO:0000040
	Panicle length

	LOC_Os03g27900
	TO:0000146
	Seed length

	LOC_Os06g04310
	TO:0000196
	Amylose content

	LOC_Os06g04330
	TO:0000196
	Amylose content

	LOC_Os01g11940
	TO:0000207
	Plant height

	LOC_Os01g11946
	TO:0000207
	Plant height

	LOC_Os01g11952
	TO:0000207
	Plant height

	LOC_Os01g12310
	TO:0000207
	Plant height

	LOC_Os01g67770
	TO:0000207
	Plant height

	LOC_Os02g31030
	TO:0000207
	Plant height

	LOC_Os02g43300
	TO:0000207
	Plant height

	LOC_Os02g56020
	TO:0000207
	Plant height

	LOC_Os03g02290
	TO:0000207
	Plant height

	LOC_Os03g05500
	TO:0000207
	Plant height

	LOC_Os03g05720
	TO:0000207
	Plant height

	LOC_Os03g05730
	TO:0000207
	Plant height

	LOC_Os03g06070
	TO:0000207
	Plant height

	LOC_Os05g32880
	TO:0000207
	Plant height

	LOC_Os05g32890
	TO:0000207
	Plant height

	LOC_Os05g32900
	TO:0000207
	Plant height

	LOC_Os05g33030
	TO:0000207
	Plant height

	LOC_Os05g33050
	TO:0000207
	Plant height

	LOC_Os06g06440
	TO:0000207
	Plant height

	LOC_Os06g09390
	TO:0000207
	Plant height

	LOC_Os06g09570
	TO:0000207
	Plant height

	LOC_Os06g09610
	TO:0000207
	Plant height

	LOC_Os06g46270
	TO:0000207
	Plant height

	LOC_Os06g46310
	TO:0000207
	Plant height

	LOC_Os07g09740
	TO:0000207
	Plant height

	LOC_Os07g42510
	TO:0000207
	Plant height

	LOC_Os10g21560
	TO:0000207
	Plant height

	LOC_Os10g21810
	TO:0000207
	Plant height

	LOC_Os11g05470
	TO:0000207
	Plant height

	LOC_Os02g50880
	TO:0000598
	Protein content

	LOC_Os03g42020
	TO:0000734
	Grain length


aComparison between prioritized candidate genes and GWAS data indicated subset of genes which were associated with SNPs found by GWAS for relevant traits.
Table S5. Genes in QTL regions for “heading date” annotated with “regulation of flower development”

	Gene
	Existing annotation

	LOC_Os01g04750
	B3 DNA binding domain containing protein

	LOC_Os01g04930
	MYB family transcription factor

	LOC_Os01g68620
	signal peptide peptidase-like 2B

	LOC_Os01g70920
	cullin-1, putative

	LOC_Os01g74020
	MYB family transcription factor, putative

	LOC_Os02g05510
	GATA transcription factor 25, putative 

	LOC_Os02g06910
	auxin response factor 6, putative

	LOC_Os02g07430
	OsMADS29 - MADS-box family gene with MIKCc type-box 

	LOC_Os02g07770
	Myb transcription factor, putative

	LOC_Os02g07930
	B-box zinc finger family protein, putative

	LOC_Os02g12790
	GATA zinc finger domain containing protein

	LOC_Os02g13130
	KH domain-containing protein, putative 

	LOC_Os02g13830
	osFTL13 FT-Like13 homologous to Flowering Locus T gene; contains Pfam profile PF01161: Phosphatidylethanolamine-binding protein

	LOC_Os02g30700
	MYB family transcription factor, putative

	LOC_Os02g31140
	major ampullate spidroin 2-2, putative

	LOC_Os02g32950
	RCN2 Centroradialis-like1 homologous to TFL1 gene; contains Pfam profile PF01161: Phosphatidylethanolamine-binding protein

	LOC_Os02g42950
	YABBY domain containing protein, putative 

	LOC_Os02g43150
	GATA zinc finger domain containing protein 

	LOC_Os02g43170
	B-box zinc finger family protein, putative 

	LOC_Os02g45080
	MYB family transcription factor, putative 

	LOC_Os02g56250
	GATA zinc finger domain containing protein

	LOC_Os02g57530
	ethylene receptor, putative 

	LOC_Os02g57690
	kelch repeat protein, putative 

	LOC_Os02g57710
	signal peptide peptidase-like 2B, putative

	LOC_Os03g01410
	Leucine Rich Repeat family protein

	LOC_Os03g03070
	transcription factor, putative

	LOC_Os03g03760
	MYB family transcription factor, putative

	LOC_Os03g03850
	GATA zinc finger domain containing protein

	LOC_Os03g06070
	la domain containing protein, putative 

	LOC_Os03g06654
	flavin monooxygenase, putative 

	LOC_Os03g54170
	OsMADS34 - MADS-box family gene with MIKCc type-box, 

	LOC_Os03g61570
	Protein

	LOC_Os04g54400
	BTBN12 - Bric-a-Brac, Tramtrack, Broad Complex BTB domain with non-phototropic hypocotyl 3 NPH3 and coiled-coil domains, 

	LOC_Os04g54420
	protein of unknown function, DUF618 domain containing protein, 

	LOC_Os05g02300
	Core histone H2A/H2B/H3/H4 domain containing protein, putative 

	LOC_Os05g10580
	cullin family domain containing protein, putative

	LOC_Os05g11380
	OsMADS66 - MADS-box family gene with MIKCc type-box 

	LOC_Os05g11414
	OsMADS58 - MADS-box family gene with MIKCc type-box 

	LOC_Os05g11510
	B-box zinc finger family protein, putative

	LOC_Os05g32880
	response regulator receiver domain containing protein

	LOC_Os05g32890
	response regulator receiver domain containing protein 

	LOC_Os05g33570
	pyruvate, phosphate dikinase, chloroplast precursor chloroplast precursor, putative

	LOC_Os05g34110
	homeodomain-related, putative

	LOC_Os05g34940
	OsMADS4 - MADS-box family gene with MIKCc type-box 

	LOC_Os06g06300
	osFTL3 FT-Like3 homologous to Flowering Locus T gene 

	LOC_Os06g06320
	osFTL2 FT-Like2 homologous to Flowering Locus T gene 

	LOC_Os06g06750
	OsMADS5 - MADS-box family gene with MIKCc type-box

	LOC_Os06g11330
	OsMADS55 - MADS-box family gene with MIKCc type-box

	LOC_Os06g11440
	transposon protein, putative, Mutator sub-class

	LOC_Os06g44410
	histidine kinase, putative

	LOC_Os06g44450
	CCT/B-box zinc finger protein, putative

	LOC_Os06g45410
	MYB family transcription factor, putative

	LOC_Os06g45650
	OsMADS30 - MADS-box family gene with MIKCc type-box

	LOC_Os06g45900
	peptidyl-prolyl cis-trans isomerase-like 4, putative

	LOC_Os06g46410
	auxin response factor, putative,  LOC_Os06g46410.2 auxin response factor, putative

	LOC_Os06g46880
	surp module family protein, putative

	LOC_Os06g47150
	auxin response factor 18, putative 

	LOC_Os07g08520
	auxin response factor, putative

	LOC_Os07g08540
	auxin response factor 20, putative

	LOC_Os07g08600
	auxin response factor, putative

	LOC_Os07g08880
	ES43 protein, putative 

	LOC_Os07g41370
	OsMADS18 - MADS-box family gene with MIKCc type-box 

	LOC_Os07g46180
	PWWP domain containing protein

	LOC_Os07g47140
	CCT/B-box zinc finger protein, putative

	LOC_Os07g48596
	Myb transcription factor, putative

	LOC_Os08g06370
	MYB family transcription factor, putative

	LOC_Os08g08830
	protein

	LOC_Os08g32620
	ES43 protein, putative 

	LOC_Os08g33488
	OsMADS23 - MADS-box family gene with MIKCc type-box

	LOC_Os08g34370
	SET domain containing protein

	LOC_Os09g39270
	ZOS9-20 - C2H2 zinc finger protein

	LOC_Os10g39130
	OsMADS56 - MADS-box family gene with MIKCc type-box 

	LOC_Os10g39550
	MYB family transcription factor, putative

	LOC_Os10g40810
	GATA zinc finger domain containing protein, 

	LOC_Os12g06850
	transcription elongation factor protein, putative 

	LOC_Os12g07120
	GATA zinc finger domain containing protein

	LOC_Os12g42310
	serine/threonine-protein phosphatase BSL2, putative 

	LOC_Os12g42610
	YABBY domain containing protein, putative

	LOC_Os12g42970
	GATA zinc finger domain containing protein


Table S6. Genes in QTL regions for “heading date” annotated with  “ribonucleoprotein complex biogenesis” and “ribosome biogenesis”

	Gene
	Existing annotation


	LOC_Os01g04730
	ribosomal protein L24, putative, expressed

	LOC_Os01g07080
	DEAD-box ATP-dependent RNA helicase, putative

	LOC_Os01g68320
	DEAD-box ATP-dependent RNA helicase 30, putative

	LOC_Os01g69970
	WD domain, G-beta repeat domain containing protein, expressed

	LOC_Os01g70010
	ribosomal protein L7Ae, putative, expressed

	LOC_Os01g73900
	DEAD-box ATP-dependent RNA helicase, putative, expressed

	LOC_Os02g05660
	DEAD-box ATP-dependent RNA helicase 35A, putative, expressed

	LOC_Os02g06500
	DSHCT domain containing protein, expressed

	LOC_Os02g12840
	DEAD-box ATP-dependent RNA helicase, putative, expressed

	LOC_Os02g30624
	LSM domain containing protein, expressed

	LOC_Os02g30840
	RNA pseudouridine synthase, putative, expressed

	LOC_Os02g32760
	60S acidic ribosomal protein, putative, expressed

	LOC_Os02g42406
	DEAD-box ATP-dependent RNA helicase, putative, expressed

	LOC_Os02g42860
	DEAD-box ATP-dependent RNA helicase, putative, expressed

	LOC_Os02g44810
	tRNA pseudouridine synthase family protein, putative, expressed

	LOC_Os02g55260
	DEAD-box ATP-dependent RNA helicase, putative, expressed

	LOC_Os02g56020
	methyltransferase, putative, expressed

	LOC_Os02g57590
	rRNA 2-O-methyltransferase fibrillarin 2, putative, expressed

	LOC_Os02g57980
	DEAD/DEAH box helicase, putative, expressed

	LOC_Os03g01830
	DEAD-box ATP-dependent RNA helicase, putative, expressed

	LOC_Os03g05980
	40S ribosomal protein S9-2, putative, expressed

	LOC_Os03g06220
	DEAD-box ATP-dependent RNA helicase, putative, expressed

	LOC_Os03g18410
	DNA-directed RNA polymerase subunit, putative, expressed

	LOC_Os03g52470
	WD domain, G-beta repeat domain containing protein, expressed

	LOC_Os03g55150
	eukaryotic translation initiation factor 5A, putative, expressed

	LOC_Os03g60930
	RNA recognition motif containing protein, putative, expressed

	LOC_Os03g61030
	transcription termination factor nusG family protein, expressed

	LOC_Os03g61220
	DEAD-box ATP-dependent RNA helicase 3, putative, expressed

	LOC_Os03g61560
	expressed protein

	LOC_Os05g01990
	DEAD-box ATP-dependent RNA helicase, putative, expressed

	LOC_Os05g02400
	RNA recognition motif containing protein, expressed

	LOC_Os05g11710
	ribosomal protein L5, putative, expressed

	LOC_Os05g35540
	GTPase of unknown function domain containing protein, putative, expressed

	LOC_Os06g12910
	XPA-binding protein 2, putative, expressed

	LOC_Os06g16290
	ribosomal protein L7Ae, putative, expressed

	LOC_Os06g46930
	ribosomal protein L24, putative, expressed

	LOC_Os07g05580
	ribosomal protein L7Ae, putative, expressed

	LOC_Os07g08330
	ribosomal protein L4, putative, expressed

	LOC_Os07g10250
	DEAD-box ATP-dependent RNA helicase 52B, putative, expressed

	LOC_Os07g10350
	S1 RNA binding domain containing protein, expressed

	LOC_Os07g10720
	40S ribosomal protein S15a, putative, expressed

	LOC_Os07g41190
	WD domain, G-beta repeat domain containing protein, expressed

	LOC_Os07g41790
	LSM domain containing protein, expressed

	LOC_Os07g43470
	GTP-binding protein, putative, expressed

	LOC_Os07g43510
	40S ribosomal protein S9, putative, expressed

	LOC_Os07g43980
	DEAD-box ATP-dependent RNA helicase, putative, expressed

	LOC_Os07g44190
	h/ACA ribonucleoprotein complex subunit 4, putative, expressed

	LOC_Os07g44230
	ribosomal protein L7Ae/L30e/S12e/Gadd45 family protein, putative, expressed

	LOC_Os07g44970
	XPA-binding protein 2, putative, expressed

	LOC_Os07g45360
	DEAD/DEAH box helicase domain containing protein, expressed

	LOC_Os07g46440
	ribosomal protein, putative, expressed

	LOC_Os07g46760
	RNA recognition motif containing protein, putative, expressed

	LOC_Os07g47300
	spo0B-associated GTP-binding protein, putative, expressed

	LOC_Os07g47420
	60S ribosome subunit biogenesis protein NIP7, putative, expressed

	LOC_Os07g48300
	eukaryotic translation initiation factor 2 subunit beta, putative, expressed

	LOC_Os07g49210
	helicase conserved C-terminal domain containing protein, expressed

	LOC_Os08g06230
	nucleolar GTP-binding protein 1, putative, expressed

	LOC_Os08g06344
	transposon protein, putative, CACTA, En/Spm sub-class, expressed

	LOC_Os08g08040
	LSM domain containing protein, expressed

	LOC_Os08g31810
	RNA recognition motif containing protein, putative, expressed 

	LOC_Os08g32090
	DEAD-box ATP-dependent RNA helicase, putative, expressed

	LOC_Os10g25110
	pumilio-family RNA binding repeat containing protein, expressed

	LOC_Os10g39820
	zinc knuckle domain containing protein, expressed

	LOC_Os10g42320
	nonsense-mediated mRNA decay protein 3, putative, expressed

	LOC_Os12g03090
	ribosomal protein, putative, expressed

	LOC_Os12g03822
	WD domain, G-beta repeat domain containing protein, expressed 

	LOC_Os12g03880
	60S acidic ribosomal protein P0, putative, expressed

	LOC_Os12g04010
	M-phase phosphoprotein 10, putative, expressed

	LOC_Os12g04160
	ribosomal protein L24, putative, expressed

	LOC_Os12g07010
	ribosomal protein L3, putative, expressed

	LOC_Os12g07300
	N-acetyltransferase 10, putative, expressed

	LOC_Os12g42370
	GTPase of unknown function domain containing protein, putative, expressed 
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