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Core positions 265−1876 (relative 1−1612)

GAGCCAATGCGCAGCCGGCGCCTCCAGCAGACCCAACGCCAGCCGCTGACACC GAGCCAATGCGCAGCCGGCGCCTCCAGCAGACCCAACGGCCGCCGGCGACACC GAGCCAATGCGCAGCCGGCGCCTCCAGCAGACCCAACGGCCGCCGGCGACACC GAGCCAATGCGCAGCCGGCGCCTCCAGCAGACCCAACGCCAGCCGCTGACACC AAGCCAATGCGCAGCCGGCGCCTCCAGCAGACCCAACGGCCGCCGGCGACACC
GAGCCAATGCGCAGCCGGCGCCTCCAGCAGACCCAACGGCCGCCGCTGACACC
TGCGCCGACCCCAGCGTGGAAGGGGCGT TGCGCCGACCCCAGCGTGGAAGGGGCGT TGCGCCGACCCCAGCGTGGAAGGGGCGT TGCGCCGACCCCAGCGTGGAAGGGGCGT
TGCGCCGACCCCAGCGTGGAAGGGGCGT
TGCGCCGACC
GC	AAGGG G
GCCGCAACGTCCCGAAGGCGC GCCGCAACGTCCCGAAGGCGC GCCGCAACGTCCCGAAGGCGC GCCGCAACGTCCCGAAGGCGC GCCGCAACGTCCCGAAGGCGC
GCC C  A   TCC GA GGCGC
TCGGGCTGGGCATGGGAGCGTCGC	C	CACC	CGGCCGC G   GAC  CGATG GC	C CCAGC T A GGGC TGGGACTCGGCGGC GCA C T C G GG G
GAGCCAATGCGCA C  GG G  C  CCAG GACCCAACGGCCGCCGCCGACACC
GAGCCAATGCGCAGCCGGCGCCTCCAGCAGACCCAACGGCCGCCGGCGACACC GAGCCAATGCGCAGCCGGCGCCTCCAGCAGACCCAACGGCCGCCGGCGA ACC
TGCGCCGACCCCAGCGTGGAAGGGGCGT
TGCGCCGA CCC C
G G G G
CCG CCCC GCG GGAAGGGGCGT
GCCGCA  G   CC AAG C C
G C C AC TCCC A GGCGC  G C C A   TCCC A  GGCGC

130	140	150	160	170	180	190	200	210	220	230	240

Core positions 265−1876 (relative 1−1612)

TGCGCCTGAAGCTGATCGCCATCCCGACGATCCTCGTCTCCA TGCGCCTGAAGCTGATCGCCATCCCGACGATCCTCGTCTCCA TGCGCCTGAAGCTGATCGCCATCCCGACGATCCTCGTCTCCA TGCGCCTGAAGCTGATCGCCATCCCGACGATCCTCGTCTCCA
TGCGCCTGAAGCTGATCGCCATCCCGACGATCCTCGTCTCCA
GCGTGATCGGCGTGTGCCTGCCGCTCTTGTCCCGCTCTGTGCCCGCGCTCCGCCCCGACCGCAACC GCGTGATCGGCGTGTGCCTGCCGCTCTTGTCCCGCTCCGTGCCCGCGCTCCGCCCCGACCG AACC GCGTGATCGGCGTGTGCCTGCCGCTCTTGTCCCGCTCCGTGCCCGCGCTCCGCCCCGACCGCAACC GCGTGATCGGCGTGTGCCTGCCGCTCTTGTCCCGCTCTGTGCCCGCGCTCCGCCCCGACCGCAACC
GCGTGATCGGCGTGTGCCTGCCGCTCTTGTCCCGCTCCGTGCCCGCGCTCCGCCCCGACCGCAACC
TG GCCT AAG T	C  CC T  C	TCC  G CT	G GTG T	T T CCTG CGCTCTTGTCCCGCTCCGTGCCCGCGC CCG
GC GAAG TGA GC
C G
CC
G TC TC TCTCCACGACGACGCCGT CG GATCG
TG G CTG CGCTC
T C G
CC
G CTG
TGCGCCT
GAT
C
GATCCT TCTCCA
CG TCC C T T C
GCGTGA GG GTG G
GCC C CTT T C TCCGTGCCCGCG C G
CC CCG AA
C G C CA C CCG CCG
C GA GCCATCC
GCGCCTG A  CTG T  CCATCCCGACGA	TC T T C
G  GAT GG G  G  GCCT CCGCT TTGT CCGCTCCGTG CC CG TCCGCCCCGACCGCAACC
G  GAT GG G  GT CCTGCC C   TT T  CCG TCCG GCCCGCG T  CGCCCCGACC  AA C

250	260	270	280	290	300	310	320	330	340	350	360

Core positions 265−1876 (relative 1−1612)

TCTTCGTCATCGTCAAGGCCTTCGCCTCAGGCGTCATCCTCGCGACGGGCTACATGCACGTGCTCCCGGACTCCTTCAGCAACCTCACCTCGCCGTGCCTGCCGCGGAAGCCGTGGGCCG  T TTCGTC TCGT AA C T GCCTCAGG GTCATCCT G GA GGG TACATGCACG GCT CCGGACTCCTTCAGCAACCTC CCTCG CG GCCTGCCGCGGAAGCCGTGGGCCG TCTTCGTCATCGTCAAGGCCTTCGCCTCAGGCGTCATCCTCGCGACGGGCTACATGCACGTGCTC C G TCCTTCAG A CCTCACC GCCGTG CTGCCGCGG AG CGTGGGCCG TCTTCGTCATCGTCAAGGCCTTCGCCTCAGGCGTCATCCTCGCGACGGGCTACATGCACGTGCTCCCGGACTCCTTCAGCAACCTCACCTCGCCGTGCCTGCCGCGGAAGCCGTGGGCCG TCTTCGTCATCGTCAAGGCCTTCGCCTCAGGCGTCATCCTCGCGACGGGCTACATGCACGTGCTCCCGGACTCCTTCAGCAACCTCACCTCGCCGTGCCTGCCGCGGAAGCCGTGGGCCG
CTT T TCAA G CTTC CCTCAGGCGT ATCC G GACGGGCTACATGCACGT CT CC G TCCT C C CACCTC C GC TGC CGG
T   T G C T   TCAA GC	C C   C  GG  T TCC C	A GG	C TG A	CT  C G C   CTTCAGCAACCTCACCTCGC G  G C	GC G AG
GGCCG
G G C
CTT  T   TC TCAA G  CTT GCCTCAGGCGT ATCCTCG GACGGGCT CATGCAC  G  T  CCTGA TCCTTCA  AACCTCACCT G  CGTGCCTGCCG GGAAGCCGTGGGCCG
T  TT GT AT GTCAAGGC TTCGCCTCAGG GT ATCCT G  GA GGGCTACATGCACG G  TCCCGGA TC TTCAGCAACCTCACCT G  CGTGCCTGCCGCGGAAGCCG GGGCCG T  TT GTCAT GTCAAGGCCTTCGCCTCAGGCGT ATCCT G  GACGGG TACATGCACG G  TCCCGGA TCCTTCAGCAACCTCACCT GCCGTGCCTGCCGCGGAAGCCGTGGGCCG

370	380	390	400	410	420	430	440	450	460	470	480

Core positions 265−1876 (relative 1−1612)

ATTTCTCCTTCACCACCTTCGTCGCCATGCTCGCCGCCCTGTTCACGCTCATGGTGGACTCGCTCATGCTCAGCTTCTACAACCGGAGGAAGGGTGGCAACACCTCCGGCCGACGCACTA ATTTCTCCTTCACCAC TTCGTCGCCATG TCGCCGCCCTGTTCACGCTCATGGTGGACTCGCTCATGCTCAGCTTCT CAA CGGAGGAAGGGTGGCAACACCTCCGGCCGACGCACTA ATTTCTCCTTCACCAC TTCGT GCCATGCTC CCGCCCTGTTCA GCTCATGGTGGA TCG TCATG TCAGCTT T CAA CGGAGGAAGGGTGGCAACACCTCCGGCCGACGCACTA ATTTCTCCTTCACCACCTTCGTCGCCATGCTCGCCGCCCTGTTCACGCTCATGGTGGACTCGCTCATGCTCAGCTTCTACAACCGGAGGAAGGGTGGCAACACCTCCGGCCGACGCACTA ATTTCTCCTTCACCACCTTCGTCGCCATG TCGCCGCCCTGTTCACGCTCATGGTGGACTCGCTCATGCTCAGCTTCTACA CCGGAGGAAGGGTGGCAACACCTCCGGCCGACGCACTA ATTTCTCCTTCACCACCTT GT GCCATG TCGCC CCCTGTTCACGCTCATGGTGGA TCG TCATGCTCAGCTTCTACAACCGGAGGAAGGGTGGCAACACCTCCGGC GACGCACTA TC	TC C CTTC TCGCCAT CTCG CGAC GTTC CGCTCATGGTGGACTCGCTCATGCTCAGCTTCTACAACCGGAGGAAGGGTGGCAACNCNTCCGGCGGACGCACTA ATTTCTCCTTCACCACCTT GTCGCCATG TCGCCGCCCTGTTCACGCTCATGGTGGACTCGCTCATGCTCAGCTT TACAACCGGAGGAAGGGTGGCAACACCTCCGGCGGACGCACTA ATTTCTCCTTCACCACCTT GT  GCCATGCTC CCGCCCTGTTCACGCTCATGGTGGACTCGCTCATG TCAGCTTCTACAACCGGAGGAAGGGTGGCAACACCTCCGGCCGACGCACTA
ATTT  TCCTTCACCACCTT  GTCGCCATG TCGCCGCCCTGTTCACGCTCATGGTGGACTCGCTCATGCTCAGCTTCTACAACCGGAGGAAGGGTGGCAACACCTCCGGCCGACGCACTA

490	500	510	520	530	540	550	560	570	580	590	600

Core positions 265−1876 (relative 1−1612)

GCGGCGCGGTCGCCGACCACGAGAGCCCGGCGCATGAGCACCACTGGCACAGCCACGGCCATGGACATGGACATGGACATGCTGGGGGCATCGTGGTGGCTGACAAGCCCGAGGACGATG GCGG GCGGTC CCGACCACGAGAGCCCGGCGCATGAGCACCACTGGCACAGCCACGGCCATGGACATGGACATGGACATGCTGGGGGCATCGTGGTGGCTGACAAGCCCGAGGACGATG GCGGCGC GTCGCCGACCA GAGAGCCCGGCGCATGAGCACCACTGGCACAGCCACGGCCATGGACATGGACATGGACATGCTGGGGGCATCGTGGTGGCTGACAAGCCCGAGGACGATG GCGGCGCGGTCGCCGACCACGAGAGCCCGGCGCATGAGCACCACTGGCACAGCCACGGCCATGGACATGGACATGGACATGCTGGGGGCATCGTGGTGGCTGACAAGCCCGAGGACGATG GCGGCGCGGTCGCCGACCACGAGAGCCCGGCGCATGAGCACCACTGGCACAGCCACGGCCATGGACATGGACATGGACATGCTGGGGGCATCGTGGTGGCTGACAAGCCCGAGGACGATG GCGGCGCGGTC CCGACCACGAGAGCCCGGCGCATGAGCACCACTGGCACAGCCACGGCCATGGACATGGACATGGACATGCTGGGGGCATCGTGGTGGCTGACAAGCCCGAGGACGATG NCGGCGCAGTCACAGACCACGAGAGCCCGGCGCATGAGCACCACTGGNACAACCACGGTGATGGACATGGACATGGACATGCTGGGGGCNTCGTGGTGGCTGACAAGCCCGAGGACNATG GCGGCGCGGTCACCGACCACGAGAGCCCGGCGCATGAGCACCACTGGCACAGCCACGGCCATGGACATGGACATGGACATGCTGGGGGCATCGTGGTGGCTGACAAGCCCGAGGACGATG GCGGCGCGGTCGCCGACCACGAGAGCCCGGCGCATGAGCACCACTGGCACAGCCACGGCCATGGACATGGACATGGACATGCTGGGGGCATCGTGGTGGCTGACAAGCCCGAGGACGATG
GCGGCGCGGTCGCCGACCACGAGAGCCCGGCGCATGAGCACCACTGGCACAGCCACGGCCATGGACATGGACATGGACATGCTGGGGGCATCGTGGTGGCTGACAAGCCCGAGGACGATG
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730AGGCCAGCCAGGTGCAGCTCCGCCGGAACCGCGTTGTCGTTCAGGT AGGCCAGCCAGGTGCAGCTCCGCCGGAACCGCGTTGTCGTTCAGGTATTCGTTCCG AGGCCAGCCAGGTGCAGCTCCGCCGGAACCGCGTTGTCGTTCAGGTATTCGTTCCG AGGCCAGCCAGGTGCAGCTCCGCCGGAACCGCGTTGTCGTTCAGGTATTCGTTCC
AGGCCAGCCAGGTGCAGCTCCGCCGGAACCGCGTTGTCGTTCAGGTATTCGTTCCG
ATTCTTCT
ATTCTTCT
ATTCTTCT
AGGCCAGCCAGGTGCAGCTCCGCCGGAACCGCGTTGTCGTTCAGGTATTCGTTCCGTCCGATTCTTCT
GCCCACTCGATCTAGCAGCACAAGTACTAGTAAAGTACGGACTACAAC GCCCACTCGATCTAGCAGCACAAGTACTAGTA AGTACGGACTACAAC CACTCGATCTAGCAGCACAAGTACTAGTAAAGT CGGACT CAAC GCCCACTCGATCTAGCAGCACAAGTACTAGTAAAGTACGGACTACAAC
CTGCCCACTCGATCTAGCAGCACAAGTGCTAGTAAAGTACGGACTACAAC
AGGNCATCCAGGTGCAACTCCGCCGGAACCGCGTNTTCGTTCCG TATTCCTTCCG	ATNNNTCTANNCNACTACTCGATTTAGCTGCACACGTGNGA TTTATTATGGACTANNAN
AGGCCAGCCAGGTGCAGCTCCGCCGGAACCGCGTTGTCGTTCAGGTATTCGTTCCGTCCGATTCTTCT
AGGCCAGCCAGGTGCAGCTCCGCCGGAACCGCGTTGTCGTTCAGGTATTCGTTCCG	ATTCTTCT
AGGCCAGCCAGGTGCAGCTCCGCCGGAACCGCGTTGTCGTTCAGGTATTCGTTCCG	ATTCTTCT
CTGCCCACTCGATCTAGCAGCACAAGTGCTAGTAAAGTACGGACTACAAC
GCCCACTCGATCTAGCAGCACAAGTACTAGTAAAGTACGGACTACAAC GCCCACTCGATCTAGCAGCACAAGTACTAGTAAAGTACGGACTACAAC
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Core positions 265−1876 (relative 1−1612)
TTTTCGTTGGCCTATCGTTGGTTTGGCTGCGACATTTTTGAACACATGGTTCTCAAAAGCAACCG TGTCCTCCGTATGTCTTG GCCGTACGCACGTTCATGTCTATAAATAAATTACT TTTTCGTTGGCCTATCGTTGGTTTGGCTGCGACATTTTTGAACACATGGTTCTCAAAAGCAACCG TGTCCTCCGTATGTCTTG GCCGTACGCACGTTCATGTCTATAAATAAATTACT TTTTCGTTGGCCTATCGTTGGCT GG TGCGACATTTTTGAAC CATGGTTCTCA AAGCAACCG TGTCCTCCGTATGTCTTG GCCGTACGCACGTTCATGTCTATAAATAAATTACT TTTTCGTTGGCCTATCGTTGGTTTGGCTGCGACATTTTTGAACACATGGTTCTCAAAAGCAACCG TGTCCTCCGTATGTCTTG  GCCGTACGCACGTTCATGTCTATAAATAAATTACT T TTCG TGGCCTATCGTTGGCTTGGCTGCGACAT TTTGAACACATGGTTCTCA AAGCAACCG TGTCCTCCGTATGTCTTG GCCGTACGCACGTTCATGTCTATA ATA ATTACT TTATGTTTGGNCTATTTTTATATAAACTNCGAC TTTGNANACAAAGGGTTGTGAAANNGAANCGNNGNNNNNNAAATGTCATGANCNAGAANNNNNNTCGTGAAAAAAATAAAATNNNC TTTTCGTTGGCCTATCGTTGGCTTGGCTGCGACATTTTTGAACACATGGTTCTCAAAAGCAACCG TGTCCTCCGTATGTCTTG GCCGTACGCACGTTCATGTCTATAAATAAATTACT TTTTCGTTGGCCTATCGTTGGTTTGGCTGCGACATTTTTGAACACATGGTTCTCAAAAGCAACCG  TGTCCTCCGTATGTCTTG GCCGTACGCACGTTCATGTCTATAAATAAATTACT
TTTTCGTTGGCCTATCGTTGGTTTGGCTGCGACATTTTTGAACACATGGTTCTCAAAAGCAACCG  TGTCCTCCGTATGTCTTG GCCGTACGCACGTTCATGTCTATAAATAAATTACT

850	860	870	880	890	900	910	920	930	940	950	960

Core positions 265−1876 (relative 1−1612)
CCTGTGTGTAGCAAAGTCAAATAGCTGACGTAAGTTTGGATTGGACATACACGGAAAATAAGAAAGAGAC CA AACAAGAAAGAGAGA CCTGGAGAAATAGAAATAGCTAGAGATATA CCTGTGTGTAGCAAAGTCAAATAGCTGACGTAAGTTTGGATTGGACATACACGGAAAATAAGAAAGAGACAC AAAC AGAAAGAGAGA CCTGGAGAAATAGAAATAGCTAGAGATATA CCTGTGTGTAGCAAAGTCAAATAGCTGACGTAAGTTTGGATTGGACATACACGGAAAATAAGAAAGAGAC CAAAACAAGAAAGAGAGA CCTGGAGAAATAGAAATAGCTAGAGATATA CCTGTGTGTAGCAAAGTCAAATAGCTGACGTAAGTTTGGATTGGACATACACGGAAAATAAGAAAGAGACACAAAACAAGAAAGAGAGA CCTGGAGAAATAGAAATAGCTAGAGATATA CCTGTGTGTAGCAAAGTCA ATAGCTGACGTAAGTTTGGA CATACACGGAA ATAAGAAAGAGACAC A ATA GAAAGAGAGACCCTGGAGA ATAGA ATAGCTAGAGATATA CNTGGNGGTAGNAAANT	NNAAATANNCAAAAAAAANGATAGAAATC ACACGAAACATAANAATAGATTNCNCTANT CCTGTGTGTAGCAAAGTCAAATAGCTGACGTAAGTTTGGA CATACACGGAAAATAAGAAAGAGACACAAAATAAGAAAGAGAGACCCTGGAGAAATAGAAATAGCTAGAGATATA CCTGTGTGTAGCAAAGTCAAATAGCTGACGTAAGTTTGGATTGGACATACACGGAAAATAAGAAAGAGACACAAAACAAGAAAGAGAGA CCTGGAGAAATAGAAATAGCTAGAGATATA
CCTGTGTGTAGCAAAGTCAAATAGCTGACGTAAGTTTGGATTGGACATACACGGAAAATAAGAAAGAGACACAAAACAAGAAAGAGAGA  CCTGGAGAAATAGAAATAGCTAGAGATATA

970	980	990	1000	1010	1020	1030	1040	1050	1060	1070	1080

Core positions 265−1876 (relative 1−1612)
T  TTAAA ATATTCAATTCATAGTTAAAGT T   TTAAA ATATTCA TTCATAGTTAAAGT
T  TTAAAAATATTCAATTCATAAATAATTTCCTCCGT T TTAAAAATATTCAATTCATAGTTAAAGT TATTGAAAAATATTCAACTCATA TAAAGT
T TATTGAAAAATATTCAACTCATAGTTAAAGT T  TTAAAAATATTCAATTCATAGTTAAAGT
T  TTAAAAATATTCAATTCATAGTTAAAGT
TCGTTTTAGTTGTCGCTGGATAGTGCAAAATTAAACTATCCAGCGACAACTAAAAAGAAATGGAGGGAGTATATGATAAAC

1090	1100	1110	1120	1130	1140	1150	1160	1170	1180	1190	1200

Core positions 265−1876 (relative 1−1612)
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Core positions 265−1876 (relative 1−1612)
AACTCATATAGC
AAGTTTA
CAGGAAGCTAAAGTTTTATCCCG
AAATTATACGATA ACTAAATCAGAATAAATATTAGCAAAACCATGTGGTAATATGCGTGTCATATCGCAGTT AAATTATACGATA ACTAAATCAGAATAAATATTAGCAAAACCATGTGG AATATGCGTGTCATATCGCAGTT GA ATTGAAACGGGGCCTAAATC  AATAAATATTA CAAAACC  G  GG AATATGC	CAT TC GGTT AAATTATACGATAAACTAAATCAGAATAAATATTAGCAAAACCATGTGGTAATATGCGTGTCATATCGCAGTT
AAATTATATGATAAACTAAATC GAATAAATATTAGC AAACCATGTGG AATATGCGTGTCATATCGCA  TT
AAATTATATGATAAACTAAATCAGAATAAATATTAGCAAAACCATGTGGTAATATGCGTGTCATATCGCAGTT
AAATTATACGATAAACTAAATCAGAATAAATATTAGCAAAACCATGTGGTAATATGCGTGTCATATCGCAGTT AAATTATACGATAAACTAAATCAGAATAAATATTAGCAAAACCATGTGGTAATATGCGTGTCATATCGCAGTT
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A CACTG
CTAGCT CAGTCCTTGCATTGACATGCACGCGCAGGTCCTGGA AATGGGCATC TCG GCACTC
ATGCATGACTCATG
AGCACTG
CTAGCT CAGTCCTTGCAT GACATGCACGCGCAGGTCCTGGAGA TGGGCATCGTCG GCACTCC
ATGCATG GTCATG
GGCATTGAAA TAGC AAC GTCC
ACGCGCAGGTCCTGGAGA TGGGCATCGTCGTGCACTC
ATGCATGACTCATG
AGCACTGAAACTAGCTAACAGTCCTTGCATTGACATGCACGCGCAGGTCCTGGA A GGGCATCGTCGTGCACTC
ATGCATGACTCATGGTCATGAGCACTGAA CTAGCT ACAGTCCTTGCATTGATATGCACGC CAGGTCCTGGAGA TGGGCATCGTCGTGCACTC
NNTNNA TATNNTCCTTTGNNGAANT
ATGCATGACTCATGGTCATGAGCACTGAAACTAGCTAACAGTCCTTGCATTGATATGCACGCGCAGGTCCTGGAGA TGGGCATCGTCGTGCACTC GG
ATGCATGACTCATG
AGCACTGAAACTAGCTAACAGTCCTTGCATTGACATGCACGCGCAGGTCCTGGA A TGGGCATCGTCGTGCACTC GGT
ATGCATGACTCATG
AGCACTGAAACTAGCTAACAGTCCTTGCATTGACATGCACGCGCAGGTCCTGGAGA TGGGCATCGTCGTGCACTC GGT
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Figure S1. Core-trimmed multiple alignment of ZmZIP10 (ZmIRT1) across eight Sudanese maize accessions
Letter-by-letter alignment of the core region (ungapped) shared by all accessions, referenced to the maize RefSeq transcript NM_001158638.2. The rows correspond to the reference (top) and the accessions; the columns are indexed with the core position (ungapped reference coordinate; ticked every 10 bases). Nucleotides are shown as colored tiles (A= green, C= blue, G= black, T= red; ambiguous N= gray; gaps= white). Uniform blocks indicate conserved sequences; contrasting tiles and white runs indicate SNPs and indels, respectively. This figure provides the base-level context underlying the site-specific conservation profiles (Figure 7) and window summaries (Figure 8) in the main text.
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