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Supplementary Figure 1. Duncan’s multiple comparisons of seed size and weight associated
traits for eight genotypes during seed development. Data represent the means = SD. Lower
case letters above error bars represent results of Duncan’s multiple comparisons at the 0.05
significant level. Means with different letters are significantly different. DAP8—40 represents
840 d after pollination, respectively. FKW, 100-fresh kernel weight; DKW, 100-dry kernel
weight; TKL, Ten-kernel length; TKW, Ten-kernel width. Z588, Zheng588; Z58, Zheng58;
ZH71, ZhengH71; C72, Chang7-2; ZD958, Zhengdan958; ZD1002, Zhengdan1002.
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Supplementary Figure 2. The correlations of three biological replicates for eight genotypes
at seven developmental stages. DAP0O, DAP8, DAP10, DAP12, DAP20, DAP30, and DAP40
represent 0, 8, 10, 12, 20, 30, and 40 d after pollination, respectively. Error bars are
represented by SD.
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Supplementary Figure 3. Differentially expressed profiles. (A) The number of
differentially expressed genes (DEGs) between two neighbouring stages. The previous stage
is considered as CK. (B) The number of DEGs between Z58 and Z588. (C) The number of
DEGs between C72 and ZH71. (D) The number of DEGs between F; and their respective
parents (CK). (E) The number of up-regulated and down-regulated DEGs between ZD958
(CK) and ZD1002. 0, 8, 10, 12, 20, 30, and 40 denote 0—40 d after pollination (DAP). Z588,
Zheng588; 758, Zheng58; ZH71, ZhengH71; C72, Chang7-2; ZD958, Zhengdan958;

7ZD1002, Zhengdan1002.
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Supplementary Figure 4. The number of common and different SNPs between parents
identified from DNA resequencing. Z588, Zheng588; Z58, Zheng58; ZH71, ZhengH71; C72,
Chang7-2.
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Supplementary Figure 5. Significant biological process (BP) terms of differentially
expressed genes between Zhengdan1002 and Zhengdan958 at 0 d after pollination (DAPO),
DAP12, and DAP40. Top20 terms are shown at DAPO stage, and all significant BP terms are
shown at DAP12 and DAP40 stages.



= additive = over-dominance = additive = over-dominance

dominance = under-dominance dominance ® under-dominance
3500 3000
3000 2500
w2500 l l S 2000 . . . - B | l
S A0 g - - £ 1500
1500
Z 1000 2 1000
500 500

= additive = over-dominance = additive = over-dominance
dominance B under-dominance dominance m under-dominance
3000 3000
2500 | N I | 2500
% 2000 I = 520 . W l i = B
o =] o =
£ 1500 £ 1500
Z 1000 3 1000
500 500

Supplementary Figure 6. Classification of additive and non-additive patterns in
Zhengdan1002 (A), Zhengdan958 (B), Zheng588/Chang7-2 (C), and Zheng58/ZhengH71 (D)
at seven developmental stages. DAPO, DAP8, DAP10, DAP12, DAP20, DAP30, and DAP40
represent 0, 8, 10, 12, 20, 30, and 40 d after pollination, respectively.
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Supplementary Figure 7. Number of seven regulatory patterns at seven developmental
stages in Zhengdan1002 (A) and Zhengdan958 (B). DAPO, DAPS, DAP10, DAP12, DAP20,
DAP30, and DAP40 represent 0, 8, 10, 12, 20, 30, and 40 d after pollination, respectively.
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Supplementary Figure 8. Module-trait relationship of the module eigengene correlation with seed size and weight at different development stages using
WGCNA. (A): 8 d after pollination (DAPS). (B): DAP10. (C): DAP12. (D): DAP20. (E): DAP30. (F): DAP40. Modules are represented by colors. Shown are
correlation values, and * and ** represent 0.05 and 0.01 significant level, respectively. FKW, 100-fresh kernel weight; DKW, 100-dry kernel weight; TKL,
ten-kernel length; TKW, ten-kernel width.
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Supplementary Figure 9. Gene networks of hub genes associated with transcription factors at DAP8—40 stages. Top 10% genes are shown according their
weight value with these hub genes. Different colors represent different module. Circle and geometric figures with no colors denote genes are appeared more

than two stages or modules. DAP8—40 represents 8—40 d after pollination, respectively.
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Supplementary Figure 10. Gene networks of hub genes associated with ribosomal proteins at DAP8—40 stages. Top 10% genes with annotations
are shown according their weight value with these hub genes. Different colors represent different module. Circle and geometric figures with no
colors denote genes are appeared more than two stages or modules. DAP8—40 represents 8—40 d after pollination, respectively.
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Supplementary Figure 11. Gene networks of hub zein genes at DAP8—40 stages. Top 10% of genes with weight value >= 0.1 are shown according their

weight value with these hub genes. Different colors represent different module. Circle and geometric figures with no colors denote genes are appeared more

than two stages or modules. DAP8—40 represents 8—40 d after pollination.



Supplementary Figure 12. Gene networks of hub genes associated with ubiquitin proteins at DAP8—40 stages. Top 10% of genes with weight value >= 0.1
are shown according their weight value with these hub genes. Different colors represent different module. Circle and geometric figures with no colors denote

genes are appeared more than two stages or modules. DAP8—40 represents 840 d after pollination.
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Supplementary Figure 13. Gene networks of hub genes associated with chaperone proteins at DAP8—40 stages. Top 10% of genes with weight value >= 0.1

are shown according their weight value with these hub genes. Different colors represent different module. Circle and geometric figures with no colors denote

genes are appeared more than two stages or modules. DAP8—40 represents 840 d after pollination.
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Supplementary Figure 14. Gene networks of hub genes associated with calcium-dependent protein kinases at DAP8—40 stages. Top 10% of genes with

weight value >= 0.1 are shown according their weight value with these hub genes. Different colors represent different module. Circle and geometric figures

with no colors denote genes are appeared more than two stages or modules. DAP8-40 represents 840 d after pollination.



>
o

° °
g :
;- 20 e bCTT—T T T T T T T T T Il Control
g 2 7 o NAA
2 15 8 1 b ¢ ]
(1] - d -
= g4, . e ]
~ o 4
\I'L- 10 & - 4
4 'g.L: : gl Wlon
< 24 3
£ 5 T i i
N E N
Py N ] X
2 g ]
5 0 £ o
g O ECELPEFTFITIS © O0h1h2h3h 0h1h2h3h
& F R F &\\ R N — —
- ef\( S B P C SN oe}éo\\ P\ Primary root Secondary root
S v @ &G
&S N & €SS

o
o

ZmARF12 . ZmIAA8
T ] - 7588 3 ]
> ] > b
I - ZH71 K b
= = —
. 3 —— 758 5 150
0 B - (72 W ]
w 30— ] -
o 3 ZD1002 —
o 1 o -
& 203 —— z588/CT2 £ -
S 7 = Z88IZHT1 .
2 E A~ ZD958 2 50
T 10 ® ]
o ] o e
m nl x n ]
bl T T 1 1 1 1 T bl I 1 1 1 1 1 I
0d 8d 10d 12d 20d 30d 40d 0d 8d 10d 12d 20d 30d 40d

Supplementary Figure 15. The expression levels of ZmARF 12 and its potential interactor in different tissues, under auxin stimuli, and different time points
post fertilization. (A) Real-time RT-PCR analysis of ZmARF12 in different tissues. For each sample, the primary root and secondary root was cut from

seedlings that had germinated for 8 d (vegetative emergency, VE) and V1 stage, respectively; the shoots were collected from plants at the V3 collar stage; the



leaf tip and leaf base were cut from plants at the V7 growth stage; and the tassel and ear were cut from plants at the V13 stage. Kernels were pecled off the
ears at 15 d after pollination (DAP15) and DAP30, and the embryos were excised from the ears at 15 DAP and 30 DAP. (B) Fold change of ZmARF12
conditioning exogenous auxin treatment. The primary and lateral roots of 8-day-old maize seedlings were isolated after O h, 1 h, 2 h and 3 h of incubation in 5
uM oNAA and Hoagland’s solution control and subjected to real-time PCR analysis. (C) and (D) The expression profiles of ZmARF12 and its potential
interacting factor ZmIAAS8 during ear fertilization. The kernels of four hybrids (ZD1002, Zhengdan1002; Z588/C72, Zheng588/Chang7-2; Z58/ZH71,
Zheng58/ZhengH71; ZD958, Zhengdan958) and their parental inbred lines (Z588, Zheng588; ZH71, ZhengH71; Z58, Zheng58; C72, Chang7-2) were
harvested 0 d, 8 d, 10d, 12 d, 20 d, 30 d, and 40 d after pollination and used for real-time RT-PCR. Relative mRNA abundance of each tested gene was
averaged for triplicate reactions and the values were normalized according to the Ct of the internal control of ubiquitin gene by using the 274 method. All

bars represent means + SD (n = 6 repeats). Different letters indicate significant difference (P < 0.05) as determined by Tukey-Kramer test.
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Supplementary Figure 16. Protein-protein interaction networks of ARF12 revealed by String database. The protein-protein interaction enrichment P-value

was 5.21E-05.
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oA A DT GGG A S oC GO GCCCCATCGOCATC oA TCAR G CHC GG GGG CCACGAGCGOSCCCCCCaaC e

TG T GCCEGGAGCTGTGGCACGCGTGCGCGGGECCCCTEGTRGCGCTICCGCGGCCGGGCAGCETEGTCGTGTACCTGCCGCANGGCCACCTIGCEGCGGE
TGTGCCIGGAGCTGTGGCACGCGTGCGCGGGECCCCTMMeGECGCTGCCGCGGINIGGGCAGCGECGTCGTGTACCTGCCGCAGGGCCACCTCGAG o by
TG oAGC TG GG AL GC G GC GCCaa G O GG TG GCGOTGCCGCGGCGaGECAGC GO TG TACCTGC OO AGC aCACCTCGCGECGaE
TGTGCCieGAGCTGTGGCACGCETGCGCEGGECCCGTEGEGECGCTGCCCHGG GG EAGCGTCGTEGTGTACCTSCCGCAGGGICACINTCGAGH:Xelouy
TGO GGG CTGTGaCACGC T GCGCGaGaCCCe Ty CGC O GC O aCGEaGCAGC TG TCTGTACCTGCCGCAGGGCCACCTGC 4eCaaS
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953
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GARCGTCGoRGaECaCT GCCGCCGCACG GGy TGCCCCTCGaGANCTCGAGRTARGCGCGGAT
CRGGAGCHECIIECHICGECEGT] GCCGCCGCACGTGETTGCCGCGTCGTCGACGTCHIEECTECHCGCGGAY
CGGCIGCGACGEGH BN GGEGIGTCGECGCCGECCHSGCCGCGCGTGCCGCCGCACGTGGTGTGICGCGTCGTCGACGTCGAGCTACGCGCGGAT
CGGCGICGECGCGGCCGCCGGEGGAGEHEECGCCGCCGECCGTCGCCCRERTGCCGCCUCACGT ST ST GCCGCGTCGTCGACGTCLYMINC T SCLMGCGGAS
GGERICGTCGCRGCEGRCC TGCCGCCGCACGTGGTGTGCCGCGTCGREGANGTCGAGCTARGCGCGGAT

GCGGCGACGGACGAGGTGTACGCGCGGCTGGCGCTGGT®GCGGAGGECGAGG) CIAT TG GEAGIAA AT GeGIGGTGGTGGAISGAIGGGREGASG

GO A A G AG GG T A OGO GO RGO T T e SeAGGACGACGACCC NG C oo e C G MGG e SoC LEC S SeGGACGAGE]
GCGGCEACGGACGAGGTGTACGCGCGGCTIGCGCTGGTEGCGEMGGAINNSG!Y BGT TIGGC SGAACIIT SN NG T GG TGIIALCIGAAGEGEEFNAGEY
GG CgACGGACGAGGTGTACGCCHGCTEGCRCTEGTRGC S GAGIACGAGGATGTCGREGGCEC e SuG EICGGTRG G EEC SGUAGEGCCGAGG
CGCGCGaCTGECGCTGOTHCCGOACGECCACOR I T e G G G CA AT G SGC GG TCOTCCARCAACGCRGAG

AT GIACLMGGAEGAIRMMIGIMGIRIGAAAGGAAG T SCEEEIC GGAT GINGCACATGT TCTGCAANACGC TIACI\GCCTCTGACACIAGCACIACATGG
AeCGCCGCGHCGESGAECANGESGECCHOMEAGG MG HINCGCACGGABGCCGCACATGTTCTGCAAGACGCTCACGGCNTCSGANACCAGCACGCA
AT GGCGLGGAAGAEGIMGECCNSGEAENIAAGLY.X R\l M CIACACATGT TCTGCAAGACIC TCACI\GCISTCTGAWACCAGCACIACATGG)
e GGCGINSGAAGEEC EYNeCGiNe A elel\C e TIiC TCGCGGATGCCGCACATGTTCTGCAAGACGCTCACGGCCTCOGACACCAGCACGCA
AT GGCLUNGGAAGAINMNEGCI MG RIGAAAGGAAGTSC e GGATGCIGCACATGT TCTGCAANACGCTIHACGGCCTCTGACACIMAGCACGCATGG

i GGE T TCTCTG T TCCRCGHCGRGCTGCHGAGGACTGRITTCCCGCCTCTGGARTATAARCAGCTRAGGCCTTCTCAAGAGCTEGTTGCCARGGATTTGCAT]
T T TG T C OGO G aaCSGC S AGGAC TGO T CCCGCC TG oA T A A e CA GO A GG CC T CTC A G AGC T ST GG CARGGAT STACAS
T T T C TG T OO GO TGO NG AG AT G T T T GG ACTAT S S CAGC THAGGCC T TC SCAAGAGC T T TGC CARGGATTTGCAT
G T T C T C G TieCCCGCCGRGCEGC SGAGGACTGCTTCCCGCCTCTGGACTARALCAGCHIEEGHCCETC ECACGAGCTRGT EGCCAAGGATTTGCAY
F\GGETTCTCTGTTCCICGCCGINGCTGCINGAGGACTGITTCCCGCCTCTGGATATAAWCAGCTSAGGCCTTCTCAAGAGCTEGTTGCCAAGGATTTGCAT)

GGAlECCAAGTGGAANT TICGTCATATINTATAGEGGTCAGCCTCGIAGGCATCTCT TGACHACTGGATGGAGT TCATTTGTCAATAANAAGAAACTEGTTT]
CGRACEEAGTGGARGT TCCGECATATRTATEGAGGTCAGCCHCGHAGGCATCTCTTACSACTGGATGGAGT ECATTTG THAATALGAAGAAECT ST TT|
A AT GG A G T TCC T C AT A T o TATAGA GG T CAC CTCG A GG ATC T GAC A TGGATGGAGT TCAT TTATCAR TAAGARGARACTAGT S
AR CC A G TG GA T T C A P T T T S G A GG A GCC SO G SR G A S T T TR C A C T GGAT GCACT G0 ST TTGTCAR SAAGARGAR SO THGT e
GGAlECCAAGTGGAAGT TIRCGTCATATINTATAGEGGTCAGCCTCGIAGGCATCTCT TGACIACTGGATGGAGT TCATTTGTCAATAAINAAGAAACTEGTTT

R GGGGATGCEGTRT TATTTCTRCGAGGTGATGATGGT GALCTARGECTGGGECTICGGAGEGCEITTCAGCTTAAAAATGAEGCECTTTTTGASGTHT!
S s A B i B S B e e B el e S S B NG c SEeip N e Sl B i C TSR CC
CAGGGGATGCIGTETTeTTTCTIWAGAGGTATGATGGTGAGCTAAGAINT GGGIGTGINGGAGAGCAGTTCAINCTEAAAAR GTTGAAGCTET|
CAGGGGARGC G T T AT T T T ECeGGT AT AT GGEGAGCTAAGACTHGGHGTGCGEEGRGCAGETCAGCTTAAAAAT GEARC T TTT SEAGCTET
CAGGGGAT GO T AT T T C T e GACG T GAT A G T GA T ARG O TGO TCOGGAG SCOR T TCAGC T TARAAATGACGC SCTTT TTGAAGATHT
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1006

AT G O A G A A C e T A T G TG TG A T T C g T T G S ACAAAA G TG T T TT TCACA T TS TTACAATCCAAGAGTACTGC
IeATAIACOAEIGCTCAA NNl ALNIC TNl VYXeG TIVGCIXeAINeC TeTGGCAMEAA EASTGTTTTSCACATCTI\MTACAATCCEAGENTIACT UAA|

CWEINC 2 A UGy XSl er- ST CeA A eCIpACINTAIEC T GICINGC TG TEGC AT TCTTTGGACAACAEAR TTINCAASCCAAGEGTTEETGCA

1062
1098

1253
1106
1074
1162
1198

1353
1206
1174
1262
1298

1450
1303
1271
1359
1390

1550
1397
1371
1453
1490

1600
1446
1420
1502
1587

A P T T T A T T e A S ARRAGT G ST T CACATCT JGTACAN SCC A C AT
AR A G AR O T G S G T T O GATTC ST TG A SR A CAl AR G TG T T T T TCACA T T &TTACAATCCAACAGSTACTGCY

TCAGAA T A T A TA A A AR G T TC ST GAAGAG S T T T CCA T T T T TG A S A GG TCAA S TCA S TGOS ARAATGAAGATGHTA
AR T AT A T A T T AR G T T T T AR T A CA T T T TG T TG oA A Co A AT e e TG AT CASGATG T
A AR T T AT T A T T AR G T TR T CAAGA GO T A g T T T T T o T TG oA g S G T R AR TS T GCGAGAA TCAAGATGCTA
AR T AT A TA A T T AR G T T T AR G T T AT A CA T T T T TG T GO EAGC T T CARA ST A N TG AT CARGAT GO
T CA AR T AT A T AT A AR G T T C ST CAAGACC T CAATCATCC T T TG oA G g GO T CAR S TEC AT GCSAGAA TCAAGATCRTA

T CAAA GG A TR TG AR TG T T T e oA G T AN AT CCCAT AR AT GGCCGG ST COAR ST GGAGANGCCTGCTGGTAAGATGGGAGA
AR G T GCACTC AT AT YT GG A S AR G S TGAT R T T TG G TCGARATCCAAAT CCRT CRICGTTACATGGGATGA
N A c o T oA AT S G oA T TA G T AR G T TGA T CCCA T A TG G TG C T AT CCARA T C T C T T AN eI GCCAT g
T CAAA AT G CAC A T A T G A T o T A T Al CCAT OO TG Og TCGARATGCARAT AT GGG T TSGATGOGATG
T canACoCA TN C TG S G T T SA T TAGT AN IGAT CCCATGARATGOCCTOG ST COAR ST oA EAlCCCTCC TR TG G caleGa

CGMCTG ARTCTETGTCCGCATCTAGETCH
o AT G e T e AATA GG TATCTC T GGGAGAT TGACS T SiCIGC T C TG T T TCAC AT CTCA NG T GORSC SAGTTC
@c@ae@aﬁaﬁae@cm@cmcesmchceAcaTTlT TETTCY
T G T AR TR TG TR AR A A G T T C T CCRIT GGGAGAT TGAG T C TG TR T CLIGT T TCAG ST CTCA ST GTCHGCASCATTEC
¢GGTGTGAINTGTAINTeGCCAAER TAGAGTATCTCCATGGGAGATGTTTCTC AWT CT/®TINT CINGCATCTAGTTCH

AAAAGAACSAN TG TG T CTCASGCAAAT TTGGACST TCCASSNNIGTAT
AAACGieuleAAACHATGECTCCCOCANGIMAATHeGGAENT TEeeTTCH
A e G AA AR AC TG TG TCOC T o AT TTGGACSRCCASTTCT
AR S G AR AT G T C T e C A LA A TS A CHNE A ST TS
AAAAGAACSAA T GTGTREECCTCAEGGHAATTTGGACETTCCAMNNTGTGTAAGCTCTCATAGCACAAGACTAATGCCTGTATATGTATGCTGCTAT

GTTACAGGEAATG CEAATGGTTGTICTGACTCEGTCGAAACTGEARAETTHCECAGGGTCTTGCAAGGT)

AT G AT T T Th A T Clee P TG AL a T T CCACAGGTCTTGCARGGT,

AEATG GAAACGGTeGTeCIGACTCIGTGGAAACT GIAWENT TCCACAGGGTCTTGCAAGGT

m:@ CAACEGGTEG CTETTEC@TECCC

T T B e R R A & B e (R B et B R B R
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1670
1508
1482
1564
1687

1764
1599
1573
1664
1781

1858
1690
1670
1764
1875

1958
1784
1770
1855
1975

2052
1880
1843
1954
2069

2142
1974
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2054
2159

A AT G GG T T T A G A C T o A T T T C T GO CC T AN A G T GA GO GCAAAN ST TCAA T S TC TG TG SAGTAGGTTCC]
CAAGAATTGITGEGTTT®ALYAACECATGATGGTCCTGCTEUMTCTGCTISCTCAeCANGTGANGCIAACAA AN TIECAETIACIYETGATGLYNSG

R AR T TG T G T A G A T CAT o I L T i T TSP G AT o S oo G NS e TC TR TG SSAG EAGATTCT,
SN e R AT A N e e 6T TP AR T S G r R B B e NC A B RRCEA BA T e A A CEA B T BCEH
CAAGAATTGITGLGTTTTAGEACTjNET/eA| T GINT®CleT(eTGCTCCTCAARCINGETGAEGCINGCAAAA ST TCAATMWTCTGATGNAGTAGGTTCC

TCAGTAATGCHEGTIECTGC T TGGGTGETCCARRAAGRGICTCEe AT CAT R CHICT GERT TTICCTACCATI G TAGGCTTCAZTGA

GIAGTAACIYMWAINT TIAGG LM e CCAACAMINT GGINETIRAG e CIC®AINe T GGAATCSCTGGGT T T®CCTACCANT GCIN®AGGCT TiIHeGEGAl
TG GO G AR C TG A e T N e A GG G i e CA A TR T O T GGG T T T SO TACCA SSSC STAGGCTTCAGTGA
CCAICGATGCGEGTAACLYMAINSEGGGEGINTCCAAEA AT GG TCIGARCIACHA CI6GGAAGCOCTIGGT TTIyCCTACCEITGCIN@AGGC T TReGEGA)
A AR T GO T TG e T GGG T CETCCAN A GG ACTC A e TGN G RT T TAC CTACCA ST R TAGGCTTCALITGE

AT AT TC T CAGAGG IO T GCAAGGTCAA GARA T CTC GGG T T T e T T C oA GGA AN G T CHGA SGC TR GT TCACKAAANGGRGCY
ATCTERIAGATTC R AAGGTCTTGCAAGGTCAAGAAETIETITCA ST BceaccagirelrHEcE TR TEccerEAT Ia G CHEC T]EC
AT T A T T C T CAGAGG IO T TG AAGOT CARGARA T CTCAGGC GG T TCOT T eC T T C AT S TS St S S B AT G eC
TS A GAT T oA GO TCTTGCARGGTCAACAR ST AT C o e C oA ST o T e G ARG IS TRk TG G
ATCTINTINeGATTCTCAGAGGTCTTGCAAGGTCAAGAAATITCTCEGGCGGTTCCTLYETTCAGGAANEINTGTCEGAINGCTIG T TCACIEAAING Yo \GEY

TIATeGeCiINGCATIXe TTATATGCeTIXeCCCAGTTGCTGT TASTGGATTGTCAGCMACAACTCAAGNETGTINC TCTCIACACIWAT CTACTCSGCCAGE
B e T T AT Gt T T OGO TRATARATGGT CpicC N A G G T GV C CCACRG SO e R C G T T T
T e G T AT AT TGO AR P CA G C AR CTCAACGATINSGCTCTC O e AC TR ATl GCCAGY
T G C A A T TS CAT Gl C C T e e G C A AR e T G e G C e R C ARG GAT G'T G C TR e CECHIACTEIECEICCAG ST GT T|

T Tle GeCIGCATINE TTATATGCETGECCCAGTTGCTGTTAATGGAT TIATCAGCIWACAACTCAAGATGTIRC TCTCECACINATCTACTCSRGCCAGE

B CACAR G T T C TS C TG AT A T T T TAACCGAA R T GG THC GACA ST TG QA CT € oG oG T o2 T TG EAG
ST CERIEAATEA TECERA e A e e e e CA B SIS NIeIA B A A S A TG ATEAGTACTC - AJGACATEIGE
A A S T R CCT T C T T T T TATGTTTAACO A R oA T GG dCCA A ST G TG e oS A A S G TGAAG
S S E R reCTEAHEcEEACEA TERas oo HER D S C BRI DA B e TEc A B frgecea T TCo NERHe A A
Bl CACAR TS oS TR CC YT AT AT e AR CCCAA BN - 27 G ThCCACA ST TG A CT o G T e G TG A

T A TGS Al G T ST CC AT T GATA oS GGG CAA RN AT TG ARG A RN A GCAT A AATATCTC R EAAACGAAA G
ESCcTTeATACEACTCRREErICECADC N cEEA N B A A A TEA T R e (BECTEEr TeRTHEAEsC ocEARrcan
A T T A T A T Y GG Gl e T GAC CAT GGCCATCCATCCAGC A C AR S e SYCECHAR ARG EAR S
DB DCCEC AT BT CECRATCCR e BEEA BE R TeAGCA IS GACEA TGO R BecT SR HaRgen GONNTEeaRRAC
A T A T e CCCAT T A TA SRt CO)GCCAA BT T EAC A TETECEECCEREAC CERERCTTE
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B 2 T TG A A A S e T CA GO CT A T GA TGO TG T A G AT GGG GG A A CREG T T SGCAAAN STAGCTGCAGACTTTTTG
XA G R Me TINe T GletA CTeieA AN el -XehiiCleCCoG T X RRRIT G T GCLGAGCATGIATCLYNACLY GG Xew Yo Yel ileA A AT GCTGCAAAINT®T TTG
PYIcVI Yelo CR T e T(e GAACLIAGIeA A ECOTCAGCICCTGEALYRERIeY Yo GC T GALMWET GGATCEGINCGGHAGGG HeGoele GeldleAA oA \C TGIAAECT TTTTG)
2152 AGAGLMIGHGACCGTHGAGY Y rlshicATCECGR{eiT/EC - - Clelehielehy TCIAGACIN Y \GG GG T TIAGCAAAALNGAGIT GCAAAINTIAT T TG|
PP 2RI G AINC AT TGAEACTASNAEACCTTCAGINECCTGTAGLERRTGCTGCTAAGCIT GGG T CHGEIGGIGGGGNEGT T®GCAAAASTAGCTGCAEACT TTTTG]

ZRRRNG T TTCTCETTGACTGAGAAGAT CRTIRCA CCUGATGATCAT GGCITRAACGAAGTGASCTANGAERETGAETGCCAGARICCHCGGITGCTGHGACRTGT]
AN GTIT CTCIATTGECTGANAAGATCCELMCANESGATGALGOGIIC skl A Elelo. VAN e T Y AT SliC /e G SINC CLYEC SN T GVAG T @A CLYVAT|
AV GTTTCTCHeTGACTGAGAAGATCCTINeleAINCEGATGETGETGGIle TEAANGAAGEGANCTASGA e CAMSGIICAAGICCOCGGETGCT MGACITGT]
2240 EcapaiferiiiaYecEaYaYechrecaceaTcrA A\ cEdercTeeTENcALCcRaEACCAcTACCAlCHECCTTRETGTCT TijeAA/eA YA A
Rl T e T A C T A A AT T A S G T A TG A T T S A G A A G T A T A G AT GA T GCCAGARCCCRCCGATGCTCRGACSTGT

PYRINT CGGGIACIACT GETCAECOCCRAGT GCHGCTCTTC®AGCTCTGTGTGCTGCSRERICCCT TINGGAATETGATGCTIACT TCAATALSElMTGCTGAETLITHT|
YLl C NN\ eCCTNeleCAeCile TRGEGCCICTETTCASGYe CLYNAGEleC T GINT G TRINEEl oG GGINel el T GASGISUINC eleCGASAGATINT GRT GAIeT ¢
PPl o O R G T GO T C T A GC T C T e TG TGO T GC TR CCT TG GAA TATGATGCTERT STGCAeT T
2340 GECEANTCEERECCENEAGES ENENEECCENE TEAGEAEAECCRRETHER TeREA SRR T CATREACE T AT EA A ElC i R MM T C G
PY VYT CGGGIACHACTGETCAACICCEAGTGCCGCTCTTC®MAGCTCTGTGTGCTGCHGECCCCTTIGGAATETGATGCTECTTCGALMGHTINGGAT ASTTTGC

VLYY MT CCATGTACTCTTAGAAGTTTTACT TSk AA TACSCIAGINEIWAT GTCAT ARG ST GC&WT T T GACAICA TN (CCeCINEIRGGINCING & TCAAGEE
2357 AT(oleACLERRU Gl T TReC TTEWXeAA TAECIYeGLY N Xe T/ Xode ARG T/ AT T T oA IeleCoT LA CCACIITCOT G e M e VYXT AT EG o T|
2306 AIYeAGT TIGAINT TI A eUiA A T CigifeA G oM TI T CAT{!le CGTTGIYAST TeXOCALUA TG CCLERRG UGN UNTCOAGTT
2435 ISR TH - - CEN A ACHETRCHGGAGGCHGTGT TGCGTAGIEGGACE G TEGGIEIENTGGTTCEG TANSGI{EA A EARGEGANT TGALEY
RV C AT G C T C T TAGAAC T T T TAC T Tl s A ST A CeC oA G G TC AT N S TGO T TTGACARCAT R C TR GHCHC S TCAGTT

TR\ e O T A A G T A A A C A A T C GG G A CAC T A T C T A e T e e G T AT TG TR TTA GT STl GGATAC
2448 GAGGT- -[EACCTTRTGRTHCTTCYYCAG  GEAe T TGN A AR T GHAR T GIARTI T TGCEC TH TR GTATC TN SC THANECTAY - - CHAGTE
2390 T- - THAREANgeTcRTECTS SATRTccifsrcircAM S HeeANGGA TTRIGCEAEAANGIACAGAGGEHE) FATTENTeTCONG

2525 GXecRrcifecccacrrrigircErilcTTehAECleTHA GG N Ei TGIA TGLCAABCGTGAGCTCRGTGT - - NicRccc TG rEcciYey
PRI \A oA e TCIATINT GCAGAAGTAAACEAAEENT CGIT GETGAACCACTSCIHeGAMATECCTHACHeT eToACHAIIA S TAT TG T EETTAGT@TCAGGATACH

R PLN 7 2 e AT A CA T T R A S e C T T T G TG e GATC O T TCAGAN R G T TG GCGATCAAGCRAACAA T T THC T TTACAA GTTCT TRGCTGCC
RN B e e T A e T G e T AT G CA T TT T T AR GA G GST TG TT TR Y TA G AC AT SIS A A ST C T TCCATE
2476

PR S G CCHICTAT T TR ATAARRT G TG CRAT GICAGARECIT T TARAGAGGGRTTCT T TCETHE G TAGEICTAICTTHAAGEATTAT TEACLET
LYY e GAGCACSACATTGRTAA CTTIATGT®GATGATCCTTCAGAAMINGT TGTGCGATGAAGCTAACAATTTECTCTAAAAGTICTTTGCTTGC



AN SRRl E AT T TIAGATTCATGT GGGGAGGT T CIAGSINCAe T T TAAWGTACT GG TATGTATCT TTAAATCAGCTGCTGTASGAST TTT T T TIRKAGCTC

ZMARF12 2636 TTCLEEE CecccaeNIaealXeTlolele T TRETTGEAAGT TeGeeTCleAeTCRECTGTTGEWNSEATTTETTG

ZmARF23 2476

ZmARF24 2723 ARAlGEE (CRVCIG @Y ClEIA T{e TiMNe T TACT TICAAGT TeGCLYACEeA TINAICEG TGl NeA T AT 6T GAGAGETINA EIRNG
ZmARF26 2823 e T/ A ALNGTACEGGCTATGTATIATTTAAATCAGC/X&CTGTARGAETTTTTTTAGHSCTCACAAG]

AN IR NN CCCTGGTTGCAGTCGECTAGGCCGTGTGATTGTATSAGTATGTAEACIATGCTAWAT TITAATATIC TTATCENTAT TTATTCTGINT GC

ZmARF12 2701
ZmARF23 2476

ZmARF24 2805 TGEGACGHATTAATEGTGTTAGATATATTANECTHAGEAGCAEICIIESCANCATIEIAT NI A SA NG NECI\CIRGARTINETINA A Sh ek v Neh GV XeT
R TR LUl C CCr GG CA T C GO TAGGCC TG TGAT TG TATRAGTATG ST ATHC TR A A A ST CTRIEIE T A TSR G T T T TAT T CTACT GCATTGTGTGAAT

ZmARF11 3006

ZmARF12 2701

ZmARF23 2476

ZmARF24 2905

ATNS WY B L Kl A CTCTGTTCATCGCATGCAAGTCTTGTCTTCTGTTTCTGT TGGCTTGGTAGGAGATACTCTGATTTTATAACATGTCAGATTTTTATTGGTCAATTCAAC

ZmARF11 3006
ZmARF12 2701
ZmARF23 2476
ZmARF24 2907

ZMARF26 3083 puiiyerNeler.tiyer.v.\y.\iv.\e).v.Xeler.v.\iiifele e V..

Supplementary Figure 17. The alignment of different ZmARF orthologues. The alignment was performed using BioEdit (v7.2.5,
http://www.mbio.ncsu.edu/bioedit/bioedit.html). Sequences of ZmARF genes analyzed in the alignment were obtained from MaizeGDB. Accessions were as
follows: ZmARF11, GRMZM2G056120; ZmARF12, GRMZM2G437460; ZmARF23, GRMZM2G441325; ZmARF24, GRMZM2G030710,; and ZmARF 26,
GRMZM5G874163.
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Supplementary Figure 18. The expression level of ZmARF11, ZmARF12, ZmARF23, and
ZmARF24 in ZmARFI12- and ZmIAAS-silenced maize seedlings. (A) to (C) The silencing
specificity of ZmARF12 was evaluated by detecting the expression levels of ZmARF11,
ZmARF23 and ZmARF24, which share high identities with ZmARF 12, in the relevant
systemic leaves using QRT-PCR at 7 days and 14 days post inoculation (dpi), respectively.
(D) The relative transcript level of ZmARF 12 in the ZmIAAS transient knocked-down plants
was evaluated by using real-time RT-PCR at 7 dpi and 14 dpi, respectively. Values are means

+ SD, * P<0.05, ** P <0.01 (paired Student’s #-test); ns, not significant.



BMV-ZmARF12
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Supplementary Figure 19. Microscopic analysis of the leaf disk of the ZmARF12- and
ZmlAAS-silenced plants. The leaf disks were dissected from the second systemic leaves above
the inoculated leaves of the ZmARF12 transient silencing, ZmlIAA8-silenced and control
plants, respectively. The cells along the two red lines (L1 and L2) were calculated,

respectively. The scale bar = 50 pm.
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Supplementary Figure 20. Regulatory category assignments of additive (A), (C) and nonadditive (B), (D) differentially expressed genes in Zhengdan1002
(A), (B) and Zhengdan958 (C), (D). DAPO, DAPS, DAP10, DAP12, DAP20, DAP30, and DAP40 represent 0, 8, 10, 12, 20, 30, and 40 d after pollination,

respectively.



