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Table S1. Phenotypic data gathered during this study.

Click here to Download Table S1

Table S2. Top 100 BLASTp hits returned using ZmSCR1 as a query.

Click here to Download Table S2
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A Other Mu
Gene Accession UniformMu ref Seed stock Allele name insertions mapped
in seed stock
ZmSCR1 GRMZM2G131516 mu1038565 UFMu-03744 Zmscr1-m2 None
ZmSCR1h GRMZM2G015080 mu1013874 UFMu-01221 Zmscr1h-m1 None
ZmSCR1h GRMZM2G015080 mu1019839 UFMu-01078 Zmscr1h-m2 4
B Primer name Sequence (5'-3') Primer pair Product size (bp)
SCR1-F2 CCTCCTCCTTCTTCCCCAAA SCR1-F2/ EOMuMix 322
EOMu1 GCCTCCATTTCGTCGAATCCC SCR1-F4/ SCR1-AB1-R1 761
EOMu2 GCCTCTATTTCGTCGAATCCG ] Zmscr1h-m1 -369
SCR1-F4 AACTCACCCCCAACTCCACT SCRANY/ EOMUMIix Zmscrth-m2- 312
SCR1-AB1-R1 ATGAGCTGCGTGATGGAGAC SCR1h-F11/ SCR1h-R11 588
SCR1h-F9 CGCTAGCATTGTCGTTCTGGTAC ) Zmserih-m1 -389
SCR1h-F11 ACGCACATCCTGACTGACAG SCR1h-R11/ EOMuMix Zmscr1h-m2- 446
SCR1h-R11 AGATCTACCACTGGCTGGGT ] ] gDNA- 352
ZmUbICE-F TGCGTTAATCACGAGACAGG ZmUbiCE-F/ZmUbiCE-R cDNA.- 267

ZmUbICE-R AATCACAAAGACAGGCAGGG
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Figure S1. Validation of insertion alleles. A) Details of alleles provided by the UniformMu project. B)
Primers used in this study. C) Schematic representation of each mutant allele, with the position of
genotyping primers indicated. D) Agarose gels showing fragments amplified from WT and mutant alleles of
both ZmSCR1 and ZmSCR1h, with different primer pairs as indicated. Genomic DNA was used as template
in all cases. E) Agarose gels of fragments amplified from genomic DNA or cDNA (copy of RNA extracted
from leaf primordia), using primer pairs as indicated. Transposon sequences are present in the transcripts of
each mutant allele.
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Figure S2. Growth and development characteristics of Zmscrl and Zmscrlh single mutants. A-D)
Representative whole plant phenotype at 32 days after planting. E-H) Representative transverse sections of
fully expanded leaf 5 of WT (E), Zmscr1l-m2 (F) Zmscrlh-m1 (G) and Zmscrlh-m2 (H) plants.
Representative transverse sections of seminal roots of WT (1), Zmscrl-m2 (J) Zmscrlh-ml (K) and Zmscrlh-
m2 (L) plants. Arrows indicate the endodermal layer positioned between vasculature and cortex. Scale bars =
10cm (A-D); 100um (E-L).
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Latest emerged leaf 31

A Genotype days after planting (n=7) Maan Mada
WT (m2m1) 8,8,8,8,7,8,8 7.86 8
Zmscr1-m2;Zmscr1h-m1 6,7,6,7,7,6,7 6.57 7
B Genotype " soras last wity & o)
WT (m2m1) 7 201.54 £3.13
Zmscr1-m2;Zmscr1ih-m1 7 172.69 + 8.54
WT (m2m2) 4 273.53 +5.51
Zmscr1-m2;Zmscr1h-m2 5 233.96 £ 11.13

Figure S3. Quantification of Zmscrl;Zmscrlh growth characteristics. A) Quantification of the latest
emerged leaf in segregating WT and Zmscrl-m2;Zmscrlh-m1 mutants. B) Quantification of the total number
of veins across the width of the leaf, calculated by multiplying leaf width by vein density. s.e.m indicates

standard error of the mean.
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A
ZmSCR1 probe
ZmSCR1 - .
ZmSCR1h probe
B

2 o I oo Y I
C

ZmSCR1h Probe TG-g—AGCTAGCTGGCTGCTCGATTTGGTCGTCAGTTCCGAGATGGGAAAACGAAAACATCTCTTCTCGTcACTAATCGCTAGATCCA
ZmSCR1¢°T . [ P g

D

G o S e e
ZmSCR1 cTECACTHGETTTGCATCTCTAGE - - - - - - - - - - - - clcal A c ACTAATEGCEETGG] cc|

Figure S4. In situ hybridization probe design. A) Cartoon showing position of ZmSCR1 and ZmSCR1h
probes. Green indicates UTRs; orange indicates exons; black lines indicate introns; Red lines indicate
hybridization probes. B-D) Alignment of the ZmSCR1 probe with the ZmSCR1h gene sequence (B); the
ZmSCR1h probe with the ZmSCR1 annotated gene sequence (C); or the ZmSCR1h probe with the annotated
ZmSCR1 gene sequence and region downstream of the of the 3’UTR end (D). Dark blue indicates identical
sequence, light blue indicates differences. E-H) In situ hybridization of sense ZmSCR1h probe used as a
negative control for background signal accumulation. Cross sections were imaged under both brightfield (A,
C) and UV (B, D) illumination to show hybridization signal and calcofluor staining of cell walls

respectively. Both younger (A, B) and older leaf primordia (C, D) were hybridized. Scale bars = 100um.
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Figure S5. Protein alignment of top 100 BLASTp hits returned using ZmSCR1 as a query.
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Q00KQOQS----SSSL——-——-- SPTSVA-—-—-———-——————————————————— DNSAKTKTSTPAPPVPI
NTYREKKEEERQ-- - —————————— QOKRDEEGLHLL-TLLLQCAEAVSADNLEEANKMLLEVS
ELSTPFGTS-AQRVAAYFSEAMSARLLNSCL-—————— GIYAALPMTSVPM-————- LYTQOK--MASAFQ
V-FNG-———————————— ISPFIKFSHFTANQAIQEAFEREDRVHIIDLDIM-QG--L-—---QWPGLF
HILA-SRP----GGP----P-YVRLTGLGTSMD-—-—-—-—-- ALEATGKRLSDFAERLGLPFEFL-PVA-DKV

————— YG------EES-EERHVVEQQLLSKEIRNVLAVGGPSR--SG-DAKF-NNWREKLQQSGFRSLSL
AGNA-AAQATLLL--GMF-P-———-—- SH--GYTLV---ED--NGTLKLGWKDLCLFTASAWRPNSLHAAP
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————————————————————————————————————————————————————— PLPGVVRPQFASGGYPM
ASYEFRPEKRQR-—-----—-—-—---—————-———— ELRDDPQIIVK-QLLTKCAEALSEDRTEEFLKLVQEAR
GIVSINGEP-IQRLGAYLLEGLVARHGNSGT--—-—---- NIYRALR-———————- CRKPESKE--LLSYMK
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SSHS-VTQAKLLL--SLSP-—-—-—-—- CD--GYCLS---QQ0-PGGSISLNWODRSLLTASTWVL-—-——-——-
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———————————————————————————————————————————————————————————————————— PA
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V-FNG-—————————————— ISPEFVKFSHFTANQAIQEAFEREDRVHIIDLDIM-QG--L----QWPGLF
HILA-SRP----GGP----P-RVRLTGLGASMD--—---- ALQATGKRLSDFADTLGLPFEFC-AVA-EKA
GNV-DP--——-—-- EKL--——7—————-— GVI-—————- RREAVAVHWLH--HSLY-DVTGS—---DSNTLWLIQ
R-LAPKVVITMVEQDLS--Q-—-—-———————————— SGSFLARFVEATIHYYSALEFDSLDAS-—————-——————
————— YG------EDS-PERHVVEQQLLSREIRNVLAVGGPAR--TG-DVKFVGSWREKLAQSGFRAASL
AGGA-AAQASLLL--GMF-P------ SD--GYTLV---EE--NGALKLGWKDLCLLTASAWRPIHQAPCR
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————————————————————————————————————————— AGTMAAPQQRS-LTEDSLHONELEASSSH
DSSLDTGSSRLPTLHY-—-——--- ONTPAVGN-N--—-——-——————————————— FLATPONDASQLNANRA
TGAVLEQQPSPM-—-—-—-———————————————— GEDEDNGVRLV-HSLLACAESTIQRGNLNLAEQTLRRIQ
LLSLPPG-P-MGKVATHFIDALTCRIYGVAFSSGNN--—-———-—-—————————— VGSNQSDS--LSELLH
FHFYE-—————————————— TCPYLKFAHFTANQATLEAFAGQKQVHVIDENLM-HG--L----QWPALT
QOALA-LRP----GGP----P-RLRLTGIGPPQS--GGSDVLQEIGMKLAQLAETVKVEFEFRGVVA-VKL
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AAANGPAVPVVV-—-—-———————————————— VDTQEAGIRLV-HALLACAEAVQQENFSAAEALVKQIP
MLASSQGGA-MRKVAAYFGEALARRVYRFRPPPD--—-—-—--—-——-———-————————— SSLLDAA--FADLLH
AHFYE-——-—-———-———————— SCPYLKFAHFTANQAILEAFAGCRRVHVVDEFGIK-QG--M----QWPALL
QALA-LRP----GGP----P-SFRLTGVGPPQP--DETDALQQVGWKLAQFAHTIRVDFQYRGLVA-ATL
ADL-EP-————- FML-————————— QPE-GDDTDDEPEVIAVNSVFELHRLL-AQPGA---LEKVLGTVR
A-VRPRIVTVVEQEAN--HN--—-—-—————————— SGTEFLDRFTESLHYYSTMEDSLEGAGAGSGQS————
TDASPAA-————— AGG-TDQV-MSEVYLGRQICNVVACEGAERT-ER-HETL-GOWRSRLGGSGFAPVHL
GSNA-YKQASTLL--ALFAG-—————— GD--GYRVE---EK--DGCLTLGWHTRPLIATSAWRVAAAAAP-

———————— TPLKSEFSNSPYTPLSAQLECDNLSAISNTPDNQ-SSTETISAQ---PISPLEVDSSNRQAG
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SRTWSHELRQ-—— === === = == =~ — o o o
————————————————————————————————————————————————————— PSPGVVRTQFAS-GYPT
ASYEFRPEKRQR-—————-——-—————————— ELREDPQSMVK-QLLTKCAEALSEERTEEFLKLVQQAR
GVVSITGEP-IQRLGAYLLEGLVARHGNSGT--—---- NIYRALK---—--—-- CREPESNE--LLSYMK
T-LYN-—=———————————— ICPYFKFGYMAANGATAEALRNEDKIHIVDFQIA-QG-~T----QWITLT
QALA-ARP----GGP----P-HVRITGIDDPVSEYARGEGLDLVGKMLKSMSEEFRIPLEFT-PLPGVYA

-—-KRMRTGGGSTSSSS—————— SSSSSLGG-G-———————————————————— GTMSSVVEAAPPAAPAS
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LLAASQGGA-MRKVAAYFGEALARRVFRFRPOPD-—-----—-—-——————————— SSLLDAA--FADLLH
AHFYE--——-—--———————— SCPYLKFAHFTANQAILEAFAGCRRVHVVDEFGIK-QG--M----QWPALL
QALA-LRP----GGP----P-SFRLTGVGPPQP--DETDALQQVGWKLAQFAHTIRVDFQYRGLVA-ATL

A-VRPRIVTVVEQEAN--HN----—-—-—--—-————— SGSEFLDRFTESLHYYSTMEDSLEGAGSGQS——————
EISPGAA--———- AGA-TDQV-MSEVYLGRQICNVVACEGPERT-ER-HETL-GOQWRGRLGQAGFETVHL
GSNA-YKQASTLL--ALFAG--—-—--- GD--GYKVE---EK--DGCLTLGWHTRPLIATSAWRMAAP-—---
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A-FYN--—-—-——-———————- VSPLARFAYLACNQGILEAFHGKCLVHIVDLDVV-PGGAL----QWLSLL
PALA-ARP----GGP----P-VLRVTGFGMSAS—————— ALHDTGNQLAGLASKLGVPFEFY-AVA-RRP
GD--DADAAAA-AVP-————————— SRR——————- PGEALAVHWLR--HALY-DAAGD---DGATMRLVR
W-LEPKVLTLVEQERG--APGDGGGGAGN----ERGHFLDRFVSALHHYSALEFDSLGAS———————————
————— RPA-----DED-ASRHLVEHGVLGREIGNVLAVGGPSR--SG-RDKF-GCWQTELARHGEFLRAGG
————— GGRAQLVA--GACPA----—--GL--GYTVA---DD-QODGTVRLGWKGTPLYAVSTWTWCPSPHAQ
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GHVADA--—-—--- AALLGPRHH----HQQ------- ODEATVVHWMH--HCLY-DVTGS—---DVGTVRLLR
T-LRPKLITIVEQDLG--H-—-————————————— SGDFLGRFVEALHYYSALFDALGDG-—-—==—=————
————— AGA---AEEEA-AERHAVERQLLGAEIRNIVAVGGPKR--TG-EVRV-ERWSDELRRAGFRPVSL
AGSP-ATQARLLL--GMY-P-—-—--—- WK--GYTLV---EE--DACLKLGWKDLSLLTASAWEPADDDTVA
AAPTPRHGSQET----=-==-=——————
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GDA-GLP--—-- LLP-————————— GKR-—————- PGEAVAVHWLR--HALY-DAAGD---EAAAMRLAR
W-LEPRVMTVVDQAQAAQPERPSSSSSPS————- AGGFLDRFVCALHHYSAVFDALGAA—--——--——-—-
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GAG--GARARMLA--GACPA---—-- GL--GYTVA---DD-HDGTVRLGWKGTPLYAVSTWTWCATTTTH
GHVRGFD-—--——-———————————-
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QILTNLSEVL--——-——-- APSNSQLERIIGSRVOSLYGGAGLRVOQTFLHTGPSREF-GKRTR-—————— EGQO
IGWRNAKSSONEARAY--—-—-——-————————————————————— —— —— ———————————————————————
————————————————————————————————————— ODTPSHHHVRPDNEFMEQNAV---ASLARDELHY
P————- RPOKRTIDNLQLSLEPADERSLRHLHTAQQOPMPEDQYSHQVLRSRDQTTKPVQHQHYFQPHLQ
HOQQOKSGEIQONDFSPP—————- SNAAQYPI-L-————————————————————— NTRGEFNDAVSLPQNVPQ
STPRNAQPEPP-—-—-—-——-=—————————————— NATDEEGLQLL-ALLLQCAEAVSSDDFDQANSILPQLS
ELATPYGTS-VQRVVAYFAEGMASRLVTYCL-—-—-———— GICPPLSSK-—-—————-— QLVSNQS--FLSAMQ
V-FNE--——7—————————— ICPFVKFSHFTANQATFDAFEGMFNVHVIDIDIM-HG--L----QWPPLF
QLLA-SRP----GGP----P-HVHITGLGTSIE-——-—-—-- TLEAT--—--—""—""————————————————

ELASPFGSS-PERVAAYFGDALCARVLSSYL-—-—-——-—- GAYSPLA--LRPL----AAAQSRR--VAGAFQ
S-YNA-—-————————————— LSPLVKFSHFTANQAILQALDGEDRLHVIDLDIM-QG--L----QWPGLF
HILA-SRP--—--RKP----R-SIRITGLGASLD—-——-—---— VLEATGRRLADFATSLGLPFEFH-PIE-GKI
GHVADA--—-——-—-- AALLGPRHH----HHQ-—-——-——-- QDEATVVHWMH--HCLY-DVTGS—---DVGTVRLLR
T-LRPKLITIVEQDLG--H--—————————————— SGDFLGRFVEALHYYSALFDALGDG-——=—=—————
————— AGA---AEEEA-AERHAVERQLLGAEIRNIVAVGGPKR--TG-EVRV-ERWSDELRRAGFRPVSL
AGSP-ATQARLLL--GMY-P-—-———- WK--GYTLV---EE--DACLKLGWKDLSLLTASAWEPADDDTVA
AAPTPRHGSQET--——--——=——————
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CTSK-GVAEFVDPEA-—-———-———— TAEVGG-E-—-———--—--——-————————— QGFAVSKEVSEGGGDGA
-—-VEVEERNDAA--—-———-—————————— TTARGEEEAHGVRMI-ALLMESAVAVSVGNLADANGMLLELA
OMASPYASSCGERLVAYFTKALAARLMSSWV-—————— GICAPLA-——————————— PPCAA--VHAAFR
A-FYN-—————————————— VSPLARFAYLACNQAILEAFHGKRLVHIVDLDVV-PGGAL----QWLSLL
PALA-ARP----GGP----P-VLRVTGFGISRS—————— ALHDTGNQLAGLASKLSMPFEFY-ATA-RRP
GDA-VVGAAAA-DMP-————————— SRR-——————- PGEALAVHWLR--HALY-DAAGD---DAATMQLVR
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-—-KRMRTGGGSTSSSS—————— SSSSSMDG-G-—-—-===——————————————— RTRSSVVEAAPPATQAP
AAANGPAVPVVV-——————————————————— MDTQEAGIRLV-HALLACAEAVQQENFSAADALVKQIP
MLASSQGGA-MRKVAAYFGEALARRVYRFRPTPD—-—-—-————————————————— TSLLDAA--VADFLH
AHFYE--—7-—"—"—"—————- SCPYLKFAHFTANQAILEAFAGCRRVHVVDEFGIK-QG--L----QWPALL
QOALA-LRP----GGP----P-SFRLTGVGPPQH--DETDALQQVGWKLAQFAHTIRVDFQYRGLVA-ATL

A-VRPRIVTVVEQEAN--HN----—-—-=—-——-———— SGTFLDRFTESLHYYSTMEFDSLEGAGSGQS———-—-—-
TDASPAA-————— AGG-TDQV-MSEVYLGRQICNVVACEGAERT-ER-HETL-SQWRGRLVGSGFEPVHL
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