[bookmark: _Hlk165301478]Supplementary Table 1. Summary of primers and probes sequences.

	Assay Name
	Component
	Sequence (5’3’)

	MU-SNAP18-A
	F
	GCTGGCATCTGCCAACTCTGTA

	
	R
	ACCTGATATCGTTCTAATGCATTGGTT

	
	P1-VIC [WT]
	TAGCAACAACGTCCTCTT

	
	P2-FAM [MUT]
	TAGCAACAACCTCCTCTT

	
	
	

	MU-SNAP18-B
	F
	CTGAAGTATGGAGTTAAAGGACACCTT

	
	R
	TGGTTATAGCAACAACGTCCTCTTT

	
	P1-VIC [WT]
	CAGAGTTGGCAGATGC

	
	P2-FAM [MUT]
	CAGAGTTTGCAGATGC

	
	
	

	MU-SNAP18-C
	F
	GGAAAAGCTGAAAGCCAAAGAACTT

	
	R
	CAATAGGTCCAACCACCAGGAATAT

	
	P1-VIC [WT]
	CAATTCAAGTAAGATCATCC

	
	P2-FAM [MUT]
	ACAATTCAAGTAATAGCCTC

	
	
	

	MU-SNAP11-SP
	F
	CAACATTTTCGGGAACACGTGAATA

	
	R
	CAAGAAGTTCAAATATTCTAATCCAATTTACTTGGAAAT

	
	P1-VIC [MUT]
	CTAGTGACCTAACGCCAAA

	
	P2-FAM [WT]
	TAGTGACCTACCGCCAAA

	
	
	

	MU-SHMT08
	F
	CCCCACGACCGCATCAT

	
	R
	CCGCCGGAGGTGTAGTAG

	
	P1-VIC [WT]
	CTAGATCTCCCCTCCGGC

	
	P2-FAM [MUT]
	TAGATCTCCGCTCCGGC

	
	
	

	MU-SNAP15
	F
	ATCTCCACATGTTTCTTAATACCTTTCCC

	
	R
	GTACAAGCATCTGTATATAGCTGAATAGCT

	
	P1-VIC [WT]
	TGTAGTGCTCTGGAAGAT

	
	P2-FAM [MUT]
	CTGTAGTGCTCTTGAAGAT

	
	
	

	MU-NSF-RAN07
	F
	TTCAAATCAACATACCTGCTCACTCT

	
	R
	CCTCGCACTGCTAACTCTTGAATT

	
	P1-VIC [WT]
	CCTTTTTAACAAATTCC

	
	P2-FAM [MUT]
	TTTTAACAAAAAATTCC

	
	
	

	MU-SNAP02INS-WT
	F
	TGATGAGGAAGATGTTGGAAAGT

	
	R
	TCTTACTCCATTGCGTCAACTAA

	
	P1-VIC [WT]
	AGTTTGACTCCTTTGGTAAGCTTCA

	
	P2-FAM [MUT]
	AGTTTGACTCCTTTGGTAAGCTTCA

	
	
	

	MU-SNAP02INS-MUT
	F
	CCGATGTAGATAGGGTGTCGTA

	
	R
	GTCTTACTCCATTGCGTCAACTA

	
	P1-VIC [WT]
	AGTTTGACTCCTTTGGTAAGCTTCA

	
	P2-FAM [MUT]
	AGTTTGACTCCTTTGGTAAGCTTCA

	
	
	

	MU-SNAP02DEL-1
	F
	GATTATTTCATTCATTCCAATATGGGCGAT

	
	R
	CAAGCCCCAACTGCTGAGT

	
	P1-VIC [MUT]
	CTGCCTGGCCAAAT

	
	P2-FAM [ALT]
	AATCCTCGGCCCTC

	
	
	

	MU-SNAP02DEL-2
	F
	GATTATTTCATTCATTCCAATATGGGCGAT

	
	R
	CAAGCCCCAACTGCTGAGT

	
	P1-VIC [MUT]
	CTGCCTGGCCAAAT

	
	P2-FAM [WT]
	AATCCTCGGCCCTG



Supplementary Table 2. Accuracy of MU-SNAP18-A, -B, and -C assays in comparison with the Soybean Allele Catalog information in a set of 51 GRIN lines (Set 1). 

	Line Name
	[bookmark: _Hlk165358479]MU-SNAP18-A (Gm18:1643660)
	MU-SNAP18-B
(Gm18:1643643)
	MU-SNAP18-C 
(Gm18:1645407 / Gm18:1645409)

	PI 518671 (Williams 82)
	C|Ref
	WT
	C|Ref
	WT
	A|Ref
	C|Ref
	WT

	PI 603170
	C|Ref
	WT
	C|Ref
	WT
	A|Ref
	C|Ref
	WT

	PI 378663
	C|Ref
	WT
	C|Ref
	WT
	A|Ref
	C|Ref
	WT

	PI 567298
	C|Ref
	WT
	C|Ref
	WT
	A|Ref
	C|Ref
	WT

	PI 547537
	C|Ref
	WT
	C|Ref
	WT
	A|Ref
	C|Ref
	WT

	PI 548667 (Essex)
	C|Ref
	WT
	C|Ref
	WT
	A|Ref
	C|Ref
	WT

	PI 417215
	C|Ref
	WT
	C|Ref
	WT
	A|Ref
	C|Ref
	WT

	PI 165675
	C|Ref
	WT
	C|Ref
	WT
	A|Ref
	C|Ref
	WT

	PI 468916 
	C|Ref
	WT
	C|Ref
	WT
	A|Ref
	C|Ref
	WT

	PI 548490 (Tanner)
	C|Ref
	WT
	C|Ref
	WT
	A|Ref
	C|Ref
	WT

	PI 567416 
	C|Ref
	WT
	C|Ref
	MUT
	A|Ref
	C|Ref
	MUT1

	PI 548660 (Bragg)
	C|Ref
	WT
	C|Ref
	WT
	A|Ref
	C|Ref
	WT

	PI 89775
	C|Ref
	WT
	A|Q203K
	MUT
	AGGC|D287delinsEA
	A|L288I
	MUT1

	PI 495017C
	C|Ref
	WT
	A|Q203K|+
	MUT
	AGGC|D287delinsEA+
	A|L288I|+
	MUT1

	PI 209332
	C|Ref
	WT
	A|Q203K
	MUT
	AGGC|D287delinsEA
	A|L288I
	MUT1

	PI 518674 (Fayette)
	C|Ref
	WT
	A|Q203K|+
	MUT
	AGGC|D287delinsEA+
	A|L288I|+
	MUT1

	PI 407729
	C|Ref
	WT
	C|Ref
	WT
	A|Ref
	C|Ref
	WT

	PI 437655
	C|Ref
	WT
	A|Q203K|+
	MUT
	AGGC|D287delinsEA+
	A|L288I|+
	MUT1

	PI 612611 
	C|Ref
	WT
	A|Q203K
	MUT
	AGGC|D287delinsEA
	A|L288I
	MUT1

	PI 598124 (Maverick)
	C|Ref
	WT
	A|Q203K
	MUT
	AGGC|D287delinsEA
	A|L288I
	MUT1

	PI 87631-1
	C|Ref
	WT
	A|Q203K|+
	MUT
	AGGC|D287delinsEA+
	A|L288I|+
	MUT1

	PI 548316 (Cloud)
	C|Ref
	WT
	A|Q203K|+
	MUT
	AGGC|D287delinsEA+
	A|L288I|+
	MUT1

	PI 88788
	C|Ref
	WT
	A|Q203K|+
	MUT
	AGGC|D287delinsEA+
	A|L288I|+
	MUT1

	PI 548974 (Bedford)
	C|Ref
	WT
	A|Q203K
	MUT
	AGGC|D287delinsEA+
	A|L288I|+
	MUT1

	PI 533602 (Lloyd)
	C|Ref
	WT
	A|Q203K|+
	MUT
	AGGC|D287delinsEA+
	A|L288I|+
	MUT1

	PI 507471
	C|Ref
	WT
	A|Q203K
	MUT
	AGGC|D287delinsEA
	A|L288I
	MUT1

	PI 417091
	C|Ref
	WT
	A|Q203K|+
	MUT
	AGGC|D287delinsEA+
	A|L288I|+
	MUT1

	PI 567305
	G|D208E
	MUT
	C|Ref
	WT
	AGGT|D287delinsEV
	A|L288I
	MUT2

	PI 567387
	G|D208E
	MUT
	C|Ref
	WT
	AGGT|D287delinsEV
	A|L288I
	MUT2

	PI 567516C
	G|D208E
	MUT
	C|Ref
	WT
	AGGT|D287delinsEV
	A|L288I
	MUT2

	PI 424608A
	G|D208E
	MUT
	C|Ref
	WT
	AGGT|D287delinsEV
	A|L288I
	MUT2

	PI 603497
	G|D208E
	MUT
	C|Ref
	WT
	AGGT|D287delinsEV
	A|L288I
	MUT2

	PI 407788A
	G|D208E
	MUT
	C|Ref
	WT
	AGGT|D287delinsEV
	A|L288I
	MUT2

	S05-11482
	G|D208E
	MUT
	C|Ref
	WT
	AGGT|D287delinsEV
	A|L288I
	MUT2

	PI 567336B
	G|D208E
	MUT
	C|Ref
	WT
	AGGT|D287delinsEV
	A|L288I
	MUT2

	PI 548402 (Peking)
	G|D208E
	MUT
	C|Ref
	WT
	AGGT|D287delinsEV
	A|L288I
	MUT2

	PI 437679
	G|D208E
	MUT
	C|Ref
	WT
	AGGT|D287delinsEV
	A|L288I
	MUT2

	PI 437690
	G|D208E
	MUT
	C|Ref
	WT
	AGGT|D287delinsEV
	A|L288I
	MUT2

	PI 437725
	G|D208E
	MUT
	C|Ref
	WT
	AGGT|D287delinsEV
	A|L288I
	MUT2

	PI 468915
	G|D208E
	MUT
	C|Ref
	WT
	AGGT|D287delinsEV
	A|L288I
	MUT2

	PI 507354
	G|D208E
	MUT
	C|Ref
	WT
	AGGT|D287delinsEV
	A|L288I
	MUT2

	PI 594170 B
	G|D208E
	MUT
	C|Ref
	WT
	AGGT|D287delinsEV
	A|L288I
	MUT2

	PI 548655 (Forrest)
	G|D208E
	MUT
	C|Ref
	WT
	AGGT|D287delinsEV
	A|L288I
	MUT2

	PI 423926
	G|D208E
	MUT
	C|Ref
	WT
	AGGT|D287delinsEV
	A|L288I
	MUT2

	PI 658519
	G|D208E
	MUT
	C|Ref
	WT
	AGGT|D287delinsEV
	A|L288I
	MUT2

	PI 90763
	G|D208E
	MUT
	C|Ref
	WT
	AGGT|D287delinsEV
	A|L288I
	MUT2

	PI 437654
	G|D208E
	MUT
	C|Ref
	WT
	AGGT|D287delinsEV
	A|L288I
	MUT2

	PI 543795 (Hartwig)
	G|D208E
	MUT
	C|Ref
	WT
	AGGT|D287delinsEV
	A|L288I
	MUT2

	PI 404166
	G|D208E
	MUT
	C|Ref
	WT
	AGGT|D287delinsEV
	A|L288I
	MUT2

	PI 89772
	G|D208E
	MUT
	C|Ref
	WT
	AGGT|D287delinsEV
	A|L288I
	MUT2

	PI 548656 (Lee)
	C|Ref
	WT
	C|Ref
	WT
	A|Ref
	C|Ref
	WT














Supplementary Table 3. Accuracy of MU-SNAP11-SP, MU-SHMT08, MU-SNAP15, AND MU-NSF-RAN07 assays in comparison with the Soybean Allele Catalog information in a set of 51 GRIN lines (Set 1). 

	Line Name
	MU-SNAP11-SP (Gm11:32969916)
	MU-SHMT08 (Gm08:8361148)
	MU-SNAP15 (Gm15:20631002)
	MU-NSF-RAN07 (Gm07:36448342)

	PI 518671 (Williams 82)
	C|Ref
	WT
	C|Ref
	WT
	G|Ref
	MUT
	C|Ref
	WT

	PI 603170
	C|Ref
	WT
	C|Ref
	WT
	G|Ref
	WT
	C|Ref
	WT

	PI 378663
	C|Ref
	WT
	C|Ref
	WT
	G|Ref
	WT
	C|Ref
	WT

	PI 567298
	C|Ref
	WT
	C|Ref
	WT
	G|Ref
	WT
	C|Ref
	WT

	PI 547537
	C|Ref
	WT
	C|Ref
	WT
	G|Ref
	WT
	C|Ref
	WT

	PI 548667 (Essex)
	C|Ref
	WT
	C|Ref
	WT
	G|Ref
	WT
	C|Ref
	WT

	PI 417215
	C|Ref
	WT
	C|Ref
	WT
	G|Ref
	WT
	C|Ref
	WT

	PI 165675
	C|Ref
	WT
	C|Ref
	WT
	G|Ref
	WT
	C|Ref
	WT

	PI 468916 
	C|Ref
	WT
	C|Ref
	WT
	T
	MUT
	C|Ref
	WT

	PI 548490 (Tanner)
	C|Ref
	WT
	C|Ref
	WT
	G|Ref
	WT
	CAAA|F115dup
	MUT

	PI 567416 
	C|Ref
	WT
	C|Ref
	WT
	G|Ref
	WT
	CAAA|F115dup
	MUT

	PI 548660 (Bragg)
	C|Ref
	WT
	C|Ref
	WT
	G|Ref
	WT
	CAAA|F115dup
	MUT

	PI 89775
	C|Ref
	WT
	C|Ref
	WT
	G|Ref
	WT
	CAAA|F115dup
	MUT

	PI 495017C
	C|Ref
	WT
	C|Ref
	WT
	G|Ref
	WT
	CAAA|F115dup
	MUT

	PI 209332
	C|Ref
	WT
	C|Ref
	WT
	G|Ref
	WT
	CAAA|F115dup
	MUT

	PI 518674 (Fayette)
	C|Ref
	WT
	C|Ref
	WT
	G|Ref
	WT
	CAAA|F115dup
	MUT

	PI 407729
	A|splice
	MUT
	C|Ref
	WT
	G|Ref
	WT
	CAAA|F115dup
	MUT

	PI 437655
	A|splice
	MUT
	C|Ref
	WT
	G|Ref
	WT
	CAAA|F115dup
	MUT

	PI 612611 
	A|splice
	MUT
	C|Ref
	WT
	G|Ref
	WT
	CAAA|F115dup
	MUT

	PI 598124 (Maverick)
	A|splice
	MUT
	C|Ref
	WT
	G|Ref
	WT
	CAAA|F115dup
	MUT

	PI 87631-1
	A|splice
	MUT
	C|Ref
	WT
	G|Ref
	WT
	CAAA|F115dup
	MUT

	PI 548316 (Cloud)
	A|splice
	MUT
	C|Ref
	WT
	G|Ref
	WT
	CAAA|F115dup
	MUT

	PI 88788
	A|splice
	MUT
	C|Ref
	WT
	G|Ref
	WT
	CAAA|F115dup
	MUT

	PI 548974 (Bedford)
	A|splice
	MUT
	G|P85R&P130R
	MUT
	G|Ref
	WT
	CAAA|F115dup
	MUT

	PI 533602 (Lloyd)
	A|splice
	MUT
	G|P85R&P130R
	MUT
	G|Ref
	WT
	CAAA|F115dup
	MUT

	PI 507471
	A|splice
	MUT
	C|Ref
	WT
	G|Ref
	WT
	CAAA|F115dup
	MUT

	PI 417091
	A|splice
	MUT
	C|Ref
	WT
	G|Ref
	WT
	CAAA|F115dup
	MUT

	PI 567305
	A|splice
	MUT
	C|Ref
	WT
	G|Ref
	WT
	CAAA|F115dup
	MUT

	PI 567387
	A|splice
	MUT
	C|Ref
	WT
	G|Ref
	WT
	CAAA|F115dup
	MUT

	PI 567516C
	A|splice
	MUT
	C|Ref
	WT
	G|Ref
	WT
	CAAA|F115dup
	MUT

	PI 424608A
	A|splice
	MUT
	C|Ref
	WT
	G|Ref
	WT
	CAAA|F115dup
	MUT

	PI 603497
	A|splice
	MUT
	C|Ref
	WT
	G|Ref
	WT
	CAAA|F115dup
	MUT

	PI 407788A
	A|splice
	MUT
	C|Ref
	WT
	G|Ref
	WT
	CAAA|F115dup
	MUT

	S05-11482
	A|splice
	MUT
	C|Ref
	WT
	G|Ref
	WT
	CAAA|F115dup
	MUT

	PI 567336B
	A|splice
	MUT
	C|Ref
	WT
	G|Ref
	WT
	CAAA|F115dup
	MUT

	PI 548402 (Peking)
	A|splice
	MUT
	G|P85R&P130R
	MUT
	G|Ref
	WT
	CAAA|F115dup
	MUT

	PI 437679
	A|splice
	MUT
	G|P85R&P130R
	MUT
	G|Ref
	WT
	CAAA|F115dup
	MUT

	PI 437690
	A|splice
	MUT
	G|P85R&P130R
	MUT
	G|Ref
	WT
	CAAA|F115dup
	MUT

	PI 437725
	A|splice
	MUT
	G|P85R&P130R
	MUT
	G|Ref
	WT
	CAAA|F115dup
	MUT

	PI 468915
	A|splice
	MUT
	G|P85R&P130R
	MUT
	G|Ref
	WT
	CAAA|F115dup
	MUT

	PI 507354
	A|splice
	MUT
	G|P85R&P130R
	MUT
	G|Ref
	WT
	CAAA|F115dup
	MUT

	PI 594170 B
	A|splice
	MUT
	G|P85R&P130R
	MUT
	G|Ref
	WT
	CAAA|F115dup
	MUT

	PI 548655 (Forrest)
	A|splice
	MUT
	G|P85R&P130R
	MUT
	G|Ref
	WT
	CAAA|F115dup
	MUT

	PI 423926
	A|splice
	MUT
	G|P85R&P130R
	MUT
	G|Ref
	WT
	CAAA|F115dup
	MUT

	PI 658519
	A|splice
	MUT
	G|P85R&P130R
	MUT
	G|Ref
	WT
	CAAA|F115dup
	MUT

	PI 90763
	A|splice
	MUT
	G|P85R&P130R
	MUT
	G|Ref
	WT
	CAAA|F115dup
	MUT

	PI 437654
	A|splice
	MUT
	G|P85R&P130R
	MUT
	G|Ref
	WT
	CAAA|F115dup
	MUT

	PI 543795 (Hartwig)
	A|splice
	MUT
	G|P85R&P130R
	MUT
	G|Ref
	WT
	CAAA|F115dup
	MUT

	PI 404166
	A|splice
	MUT
	G|P85R&P130R
	MUT
	G|Ref
	WT
	CAAA|F115dup
	MUT

	PI 89772
	A|splice
	MUT
	G|P85R&P130R
	MUT
	G|Ref
	WT
	CAAA|F115dup
	MUT

	PI 548656 (Lee)
	C|Ref
	WT
	C|Ref
	WT
	G|Ref
	WT
	C|Ref
	WT













Supplementary Table 4. Accuracy of MU-SNAP02INS-WT, MU-   SNAP02INS-MUT, MU-SNAP02DEL-1, and MU-SNAP02DEL-2 assays in comparison with the Soybean Allele Catalog information in a set of 51 GRIN lines (Set 1). 

	Line Name
	GmSNAP02-ins (Gm02:44697705)
	[bookmark: _Hlk165360789]MU-
SNAP02INS -WT
	MU- SNAP02INS
-MUT
	
	GmSNAP02-del (Gm02:44695753)
	MU-SNAP02DEL-1
	MU-SNAP02DEL-2

	PI 518671 (Williams 82)
	T|Ref
	WT
	WT
	
	C+22nt|Ref
	NEG
	WT

	PI 603170
	T|Ref
	WT
	WT
	
	C+22nt|Ref
	NEG
	WT

	PI 378663
	T|Ref
	WT
	WT
	
	C+22nt|Ref
	NEG
	WT

	PI 567298
	T|Ref
	WT
	WT
	
	C+22nt|Ref
	NEG
	WT

	PI 547537
	T|Ref
	WT
	WT
	
	C+22nt|Ref
	NEG
	WT

	PI 548667 (Essex)
	T|Ref
	WT
	WT
	
	G+22nt|Alt
	WT
	NEG

	PI 417215
	T|Ref
	WT
	WT
	
	G+22nt|Alt
	WT
	NEG

	PI 165675
	T|Ref
	WT
	WT
	
	G+22nt|Alt
	WT
	NEG

	PI 468916 
	T|Ref
	WT
	WT
	
	C+22nt|Ref
	NEG
	WT

	PI 548490 (Tanner)
	T|Ref
	WT
	WT
	
	C+22nt|Ref
	NEG
	WT

	PI 567416 
	T|Ref
	WT
	WT
	
	C+22nt|Ref
	WT
	WT

	PI 548660 (Bragg)
	T|Ref
	WT
	WT
	
	G+22nt|Alt
	WT
	NEG

	PI 89775
	T|Ref
	WT
	WT
	
	C+22nt|Ref
	NEG
	WT

	PI 495017C
	T|Ref
	WT
	WT
	
	C+22nt|Ref
	NEG
	WT

	PI 209332
	T|Ref
	WT
	WT
	
	G+22nt|Alt
	WT
	NEG

	PI 518674 (Fayette)
	T|Ref
	WT
	WT
	
	G+22nt|Alt
	WT
	NEG

	PI 407729
	T|Ref
	WT
	WT
	
	C+22nt|Ref
	NEG
	WT

	PI 437655
	T|Ref
	WT
	WT
	
	C+22nt|Ref
	NEG
	WT

	PI 612611 
	T|Ref
	WT
	WT
	
	C+22nt|Ref
	NEG
	WT

	PI 598124 (Maverick)
	T|Ref
	WT
	WT
	
	C+22nt|Ref
	WT
	NEG

	PI 87631-1
	T|Ref
	WT
	WT
	
	C+22nt|Ref
	NEG
	WT

	PI 548316 (Cloud)
	T|Ref
	WT
	WT
	
	C+22nt|Ref
	NEG
	WT

	PI 88788
	T|Ref
	WT
	WT
	
	G+22nt|Alt
	WT
	NEG

	PI 548974 (Bedford)
	T|Ref
	WT
	WT
	
	G+22nt|Alt
	WT
	NEG

	PI 533602 (Lloyd)
	T|Ref
	WT
	WT
	
	G+22nt|Alt
	WT
	NEG

	PI 507471
	Insertion
	MUT
	MUT
	
	C+22nt|Ref
	NEG
	WT

	PI 417091
	T|Ref
	WT
	WT
	
	C|A8frameshift
	MUT
	MUT

	PI 567305
	T|Ref
	WT
	WT
	
	C+22nt|Ref
	NEG
	WT

	PI 567387
	T|Ref
	WT
	WT
	
	C+22nt|Ref
	NEG
	WT

	PI 567516C
	T|Ref
	WT
	WT
	
	C+22nt|Ref
	NEG
	WT

	PI 424608A
	T|Ref
	WT
	WT
	
	C+22nt|Ref
	NEG
	WT

	PI 603497
	T|Ref
	WT
	WT
	
	G+22nt|Alt
	NEG
	NEG

	PI 407788A
	T|Ref
	WT
	WT
	
	G+22nt|Alt
	MUT
	MUT

	S05-11482
	T|Ref
	WT
	WT
	
	C|A8frameshift
	MUT
	MUT

	PI 567336B
	T|Ref
	WT
	WT
	
	C|A8frameshift
	MUT
	MUT

	PI 548402 (Peking)
	T|Ref
	WT
	WT
	
	C+22nt|Ref
	NEG
	WT

	PI 437679
	T|Ref
	WT
	WT
	
	C+22nt|Ref
	NEG
	WT

	PI 437690
	T|Ref
	WT
	WT
	
	C+22nt|Ref
	NEG
	WT

	PI 437725
	T|Ref
	WT
	WT
	
	C+22nt|Ref
	NEG
	WT

	PI 468915
	T|Ref
	WT
	WT
	
	C+22nt|Ref
	NEG
	WT

	PI 507354
	T|Ref
	WT
	WT
	
	C+22nt|Ref
	NEG
	WT

	PI 594170 B
	T|Ref
	NEG
	WT
	
	C+22nt|Ref
	NEG
	WT

	PI 548655 (Forrest)
	T|Ref
	WT
	WT
	
	G+22nt|Alt
	WT
	NEG

	PI 423926
	T|Ref
	WT
	WT
	
	G+22nt|Alt
	WT
	NEG

	PI 658519
	T|Ref
	WT
	WT
	
	G+22nt|Alt
	WT
	NEG

	PI 90763
	Insertion
	MUT
	MUT
	
	C+22nt|Ref
	NEG
	WT

	PI 437654
	T|Ref
	WT
	WT
	
	C|A8frameshift
	MUT
	MUT

	PI 543795 (Hartwig)
	T|Ref
	WT
	WT
	
	C|A8frameshift
	MUT
	MUT

	PI 404166
	T|Ref
	WT
	WT
	
	C|A8frameshift
	MUT
	MUT

	PI 89772
	T|Ref
	WT
	WT
	
	C|A8frameshift|+
	MUT
	MUT

	PI 548656 (Lee)
	T|Ref
	WT
	WT
	
	G+22nt|Alt
	WT
	NEG









Supplementary Figure 1. Sequence alignments of MU-SNAP18-A assay (Rhg1 = GmSNAP18 = Glyma.18G022500; target SNP Gm18:1643660 (Wm82.a2.v1).

F: GCTGGCATCTGCCAACTCTGTA
R: ACCTGATATCGTTCTAATGCATTGGTT
P1-VIC: TAGCAACAACGTCCTCTT – detects WT
P2-FAM: TAGCAACAACCTCCTCTT – detects MUT

Williams 82 >Gm18:1643560..1643760
ATGAAGAGATAGCTCGCCAATCCCTCAACAATAATTTGCTGAAGTATGGAGTTAAAGGACACCTTCTTAATGCTGGCATCTGCCAACTCTGTAAAGAGGA[C/G]GTTGTTGCTATAACCAATGCATTAGAACGATATCAGGTCTAAGTTTTTTCAATAGTTCACTTCTGGAGACTGGACAGCTTATTTGTTGCTAAATTATTCA

PI 88788 >Gm18:1643560..1643760
ATGAAGAGATAGCTCGCCAATCCCTCAACAATAATTTGCTGAAGTATGGAGTTAAAGGACACCTTCTTAATGCTGGCATCTGCAAACTCTGTAAAGAGGA[C/G]GTTGTTGCTATAACCAATGCATTAGAACGATATCAGGTCTAAGTTTTTTCAATAGTTCACTTCTGGAGACTGGACAGCTTATTTGTTGCTAAATTATTCA

Peking >Gm18:1643560..1643760
ATGAAGAGATAGCTCGCCAATCCCTCAACAATAATTTGCTGAAGTATGGAGTTAAAGGACACCTTCTTAATGCTGGCATCTGCCAACTCTGTAAAGAGGA[C/G]GTTGTTGCTATAACCAATGCATTAGAACGATATCAGGTCTAAGTTTTTTCAATAGTTCACTTCTGGAGACTGGACAGCTTATTTGTTGCTAAATTATTCA





Supplementary Figure 2. Sequence alignments of MU-SNAP18-B assay (Rhg1 = GmSNAP18 = Glyma.18G022500; target SNP Gm18:1643643 (Wm82.a2.v1).

F: CTGAAGTATGGAGTTAAAGGACACCTT
R: TGGTTATAGCAACAACGTCCTCTTT
P1-VIC:CAGAGTTGGCAGATGC – detects WT
P2-FAM:CAGAGTTTGCAGATGC  – detects MUT

Williams 82 >Gm18:1643543..1643743
GAAGTCGATTGACATTTATGAAGAGATAGCTCGCCAATCCCTCAACAATAATTTGCTGAAGTATGGAGTTAAAGGACACCTTCTTAATGCTGGCATCTGC[C/A]AACTCTGTAAAGAGGACGTTGTTGCTATAACCAATGCATTAGAACGATATCAGGTCTAAGTTTTTTCAATAGTTCACTTCTGGAGACTGGACAGCTTATT

PI 88788 >Gm18:1643543..1643743
GAAGTCGATTGACATTTATGAAGAGATAGCTCGCCAATCCCTCAACAATAATTTGCTGAAGTATGGAGTTAAAGGACACCTTCTTAATGCTGGCATCTGC[C/A]AACTCTGTAAAGAGGACGTTGTTGCTATAACCAATGCATTAGAACGATATCAGGTCTAAGTTTTTTCAATAGTTCACTTCTGGAGACTGGACAGCTTATT

Peking >Gm18:1643543..1643743
GAAGTCGATTGACATTTATGAAGAGATAGCTCGCCAATCCCTCAACAATAATTTGCTGAAGTATGGAGTTAAAGGACACCTTCTTAATGCTGGCATCTGC[C/A]AACTCTGTAAAGAGGAGGTTGTTGCTATAACCAATGCATTAGAACGATATCAGGTCTAAGTTTTTTCAATAGTTCACTTCTGGAGACTGGACAGCTTATT
Supplementary Figure 3. Sequence alignments of MU-SNAP18-C assay (Rhg1 = GmSNAP18 = Glyma.18G022500; target SNP Gm18:1645409 (Wm82.a2.v1).

F: GGAAAAGCTGAAAGCCAAAGAACTT
R: CAATAGGTCCAACCACCAGGAATAT
P1-VIC: CAATTCAAGTAAGATCATCC – detects WT
P2-FAM: ACAATTCAAGTAATAGCCTC – MUT1 & MUT2

Williams 82 >Gm18:1645309..1645509
AATCAACATTGTCTGTGTGCTTGTGCAGGATTCTTGGAAGACCACACTTCTCTTAAGGGTGAAGGAAAAGCTGAAAGCCAAAGAACTTGAGGAGGATGAT[C/A]TTACTTGAATTGTACCTTTAATATTCCTGGTGGTTGGACCTATTGTTTGATGATTTACATTGTACTACTATGTGTGTCTGTCCAGTTGTTCGTCTTACAC

PI 88788 >Gm18:1645309..1645509
AATCAACATTGTCTGTGTGCTTGTGCAGGATTCTTGGAAGACCACACTTCTCTTAAGGGTGAAGGAAAAGCTGAAAGCCAAAGAACTTGAGGAGGATGAGGCAT[C/A]TTACTTGAATTGTACCTTTAATATTCCTGGTGGTTGGACCTATTGTTTGATGATTTACATTGTACTACTATGTGTGTCTGTCCAGTTGTTCGTCTTACAC

Peking >Gm18:1645309..1645509
AATCAACATTGTCTGTGTGCTTGTGCAGGATTCTTGGAAGACCACACTTCTCTTAAGGGTGAAGGAAAAGCTGAAAGCCAAAGAACTTGAGGAGGATGAGGTAT[C/A]TTACTTGAATTGTACCTTTAATATTCCTGGTGGTTGGACCTATTGTTTGATGATTTACATTGTACTACTATGTGTGTCTGTCCAGTTGTTCGTCTTACAC






Supplementary Figure 4. Sequence alignments of MU-SNAP11-SP assay (Rhg2 = GmSNAP11-Sp = Glyma.11g234500; target SNP Gm11:32969916 (Wm82.a2.v1).

F: CAACATTTTCGGGAACACGTGAATA
R: CAAGAAGTTCAAATATTCTAATCCAATTTACTTGGAAAT
P1-VIC: CTAGTGACCTAACGCCAAA – detects MUT
P2-FAM: TAGTGACCTACCGCCAAA – detects WT

Williams 82 >Gm11:32969816..32970016
CATTATGACCCAGGAGACAGCAACCAAGAAGTTCAAATATTCTAATCCAATTTACTTGGAAATAAAAAAATAATAACGAAATACCAAAACTAGTGACCTA[C/A]CGCCAAAAATCTATATTCACGTGTTCCCGAAAATGTTGGATCCAGTTCCTGCAAAATAAAAACATATCTAAATAATTGAGCAACAAATAAGCTGTCCAGT

PI 88788 & Peking >Gm11:32969816..32970016
CATTATGACCCAGGAGACAGCAACCAAGAAGTTCAAATATTCTAATCCAATTTACTTGGAAATAAAAAAATAATAACGAAATACCAAAACTAGTGACCTA[C/A]CGCCAAAAATCTATATTCACGTGTTCCCGAAAATGTTGGATCCAGTTCCTGCAAAATAAAAACATATCTAAATAATTGAGCAACAAATAAGCTGTCCAGT





Supplementary Figure 5. Sequence alignments of MU-SHMT08 assay (Rhg4 = GmSHMT08 = Glyma.08g108900; target SNP Gm08:8361148 (Wm82.a2.v1).

F: CCCCACGACCGCATCAT
R: CCGCCGGAGGTGTAGTAG
P1-VIC: CTAGATCTCCCCTCCGGC – detects WT
P2-FAM: TAGATCTCCGCTCCGGC – detects MUT

Williams 82 >Gm08:8361048..8361248
TGGGGCGTCAACGTCCAGCCCTACTCCGGCTCCCCGGCCAACTTCGCCGCCTACACCGCCGTCCTCAACCCCCACGACCGCATCATGGGGCTAGATCTCC[C/G]CTCCGGCGGCCACCTCACCCACGGCTACTACACCTCCGGCGGAAAGAAGATCTCCGCCACCTCCATTTACTTCGAGAGTCTCCCTTACAAGGTAAACTCC

Peking >Gm08:8361048..8361248
TGGGGCGTCAACGTCCAGCCCTACTCCGGCTCCCCGGCCAACTTCGCCGCCTACACCGCCGTCCTCAACCCCCACGACCGCATCATGGGGCTAGATCTCC[C/G]CTCCGGCGGCCACCTCACCCACGGCTACTACACCTCCGGCGGAAAGAAGATCTCCGCCACCTCCATTTACTTCGAGAGTCTCCCTTACAAGGTAAACTCC






Supplementary Figure 6. Sequence alignments of MU-SNAP15 assay (cqSCN-006 = GmSNAP15 = Glyma.15G191200; target SNP Gm15:20631002 (Wm82.a2.v1).

F: ATCTCCACATGTTTCTTAATACCTTTCCC
R: GTACAAGCATCTGTATATAGCTGAATAGCT
P1-VIC: TGTAGTGCTCTGGAAGAT – detects WT
P2-FAM: CTGTAGTGCTCTTGAAGAT – detects MUT

Williams 82 >Gm15:20630902..20631102
ATTAATGTATGTATTGCATCTGTATTCTAAATATTGGGAAATTCTTTCTCTCTTATTATCTCCACATGTTTCTTAATACCTTTCCCCCCTGTAGTGCTCT[G/T]GAAGATAGCATGTCTGAAGAAGCTATTCAGCTATATACAGATGCTTGTACGATTCTCGAAGATGATGGAAGAGAACAAATGGCCTTTGATCTTTATCGTG

PI 468916 >Gm15:20630902..20631102
ATTAATGTATGTATTGCATCTGTATTCTAAATATTGGGAAATTCTTTCTCTCTTATTATCTCCACATGTTTCTTAATACCTTTCCCCCCTGTAGTGCTCT[G/T]GAAGATAGCATGTCTGAAGAAGCTATTCAGCTATATACAGATGCTTGTACGATTCTCGAAGATGATGGAAGAGAACAAATGGCCTTTGATCTTTATCGTG









Supplementary Figure 7. Sequence alignments of MU-NSF-RAN07 assay (GmNSF07 = Glyma.07g195900; target SNP Gm07:36448342 (Wm82.a2.v1).

F: TTCAAATCAACATACCTGCTCACTCT
R: CCTCGCACTGCTAACTCTTGAATT
P1-VIC: CCTTTTTAACAAATTCC – detects WT
P2-FAM: TTTTAACAAAAAATTCC – detects MUT

Williams 82 >Gm07:36448242..36448442
AATGCCAAACCACCCTAATGATCAACAAATTGATGACAACACAACACAATGAGCACTTGTTCAAATCAACATACCTGCTCACTCTTACTCCCCTTTTTAA[C/CAAA]AAATTCCAATTCAAGAGTTAGCAGTGCGAGGTTGAAATCTTCAGGCGGCACAAATCTTAAGCAGCAGAAGGAAGAAAATCAAATCAAATCATGAGAAAAT

PI 88788 & Peking >Gm07:36448242..36448442
AATGCCAAACCACCCTAATGATCAACAAATTGATGACAACACAACACAATGAGCACTTGTTCAAATCAACATACCTGCTCACTCTTACTCCCCTTTTTAA[C/CAAA]AAATTCCAATTCAAGAGTTAGCAGTGCGAGGTTGAAATCTTCAGGCGGCACAAATCTTAAGCAGCAGAAGGAAGAAAATCAAATCAAATCATGAGAAAAT
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Supplementary Figure 8. Discrimination clustering plots of samples genotyped with MU-SNAP02INS-WT and MU-SNAP02INS-MUT assays for detection of the GmSNAP02-ins allele: a) a set of whole genome re-sequenced GRIN lines genotyped with MU-SNAP02INS-WT; b) elite breeding lines genotyped with MU-SNAP02INS-WT. The amplification signal indicates wild type (WT) alleles and heterozygotes (HET) for GmSNAP02-ins. No-amplification indicates either no-template control (NTC) or a homozygous GmSNAP02-ins allele; c) a set of whole genome re-sequenced GRIN lines genotyped with MU-SNAP02INS-MUT; d) elite breeding lines genotyped with MU-SNAP02INS-MUT. The amplification signal indicates homozygous (MUT) or heterozygous (HET) GmSNAP02-ins allele. No-amplification indicates either no-template control (NTC) or homozygous WT alleles.
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Supplementary Figure 9. Discrimination clustering plots of samples genotyped with MU-SNAP02DEL-1 and MU-SNAP02DEL-2 assays for detection of the GmSNAP02-del allele: a) a set of whole genome re-sequenced GRIN lines genotyped with MU-SNAP02DEL-1; b) elite breeding lines genotyped with MU-SNAP02DEL-1; c) F3 population of SA23-643H x (Forrest x PI 437654) that segregates for GmSNAP02-del and GmSNAP02-Alt alleles genotyped with MU-SNAP02DEL-1. The fluorescence of VIC on Y-axis was designed to detect the resistance mutant (MUT) allele GmSNAP02-del (green). The fluorescence of FAM on X-axis detects haplotypes that carry the alternative allele GmSNAP02-Alt (WT; blue). Heterozygotes were clustered within the intermediate (red). No-amplification indicates either no-template control (NTC) or a reference GmSNAP02-Ref allele; d) a set of whole genome re-sequenced GRIN lines genotyped with MU-SNAP02DEL-2; e) elite breeding lines genotyped with MU-SNAP02DEL-2; f) F5:6 lines of Hartwig x Peking that segregates for GmSNAP02-del and GmSNAP02-Ref alleles genotyped with MU-SNAP02DEL-2. The fluorescence of VIC on Y-axis was designed to detect the resistance mutant (MUT) allele GmSNAP02-del (green). The fluorescence of FAM on X-axis detects alleles that carry the reference allele GmSNAP02-Ref (WT; blue). No-amplification indicates either no-template control (NTC) or an alternative GmSNAP02-Alt allele.
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