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Maize PanGenome Release 3.0
Released: March 2023

Summary

Gramene's Maize PanGenome, a web portal for comparative plant genomics focused on Maize crop varieties, has now released a new version featuring eight new maize genomes
that include four European flint maize genomes: DK105, EP1, F7 and PEQ075 (Haberer et al, 2020), Mo17 (Yang et al, 2017), W22 (Springer et al, 2018), PH207 (Hirsch et al,
2016), A188 (Lin et al, 2021). The site now hosts a total of 43 genomes including three assembly versions of the B73 Zea mays reference (RefGen_v3, RefGen_v4, and
RefGen_v5), 25 NAM maize founder genomes, and seven outgroups (Arabidopsis thaliana, Oryza sativa Japonica, Sorghum bicolor, Vitis vinifera ssp. vinifera PN40024,
Selaginella moellendorffii, Chlamydomonas reinhardtii, and Drosophila melanogaster).

The maize gene models, together with the seven outgroups were used to build 36,021 protein-coding gene family trees. Data from 25 baseline gene expression studies from the
EBI Expression Atlas, and 267 orthology-based pathway projections from the Plant Reactome are provided for B73 (v5).

The outgroup genome databases were built in direct collaboration with the Ensembl Plants project. Other data sets were facilitated via collaborations with the Expression Atlas,
and the Plant Reactome databases.

Release Information

e Overall Highlights

e Comparative Genomics
e Gene Expression

e Pathways

e Publications

¢ Funding

Overall Highlights

» Eight new maize reference genomes: DK105, EP1, F7, PE0075, Mo17, W22, PH207, and A188

36,021 protein-coding gene family trees from 1,668,034 protein sequences

Gene expression and orthology-based pathway projections for the reference genome Zea mays B73 v4 and v5

Genetic variation from Gramene/Ensembl Plants (HapMap2 and Panzea 2.7 GBS SNPs)

Structural variation tracks for the NAM genomes e
Manually curated gene models track Example: incw3. Complete list of curated genes (B73 v4)_in Gramene.
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Arabidopsis thaliana

Chlamydomonas reinhardtii

Oryza sativa (Geng/Japonica-temp var. Nipponbare)

Selaginella moellendorffii

Sorghum BTx623

Vitis vinifera ssp. vinifera PN40024 v3

Zea mays B73 v3
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Zea mays B73 v5
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?*, Zea mays B73 v5 Assembly and Gene Annotation

About Zea mays

Maize or Zea mays had the highest world-wide production of all grain crops in 2019 . Although a food staple in many regions of the
world, most is used for animal feed and ethanol fuel. Maize was domesticated from wild teosinte in Central America and its cultivation
spread throughout the Americas by Pre-Columbian civilisations. In addition to its economic value, maize is an important model
organism for studies in plant genetics, physiology, and development. It has a large genome of about 2.4 gigabases with a haploid
chromosome number of 10 (2n=2x=20) [2-4]. Maize is distinguished from other grasses in that its genome arose from an ancient
tetraploidy event unique to its lineage. This sequence corresponds to inbred line B73.

Assembly

The B73 genome was sequenced to high depth using PacBio long-read technology together with 25 founder inbred lines strategically
selected to represent the breadth of maize diversity including lines from temperate, tropical, sweet corn, and popcorn germplasm. All
lines were assembled into contigs using a hybrid approach, corrected with long-read and lllumina short-read data, scaffolded using
Bionano optical maps and ordered into pseudomolecules using linkage data from the NAM recombinant inbred lines and maize pan-
genome anchor markers. The 26 lines were also annotated with a common pipeline.

The current assembly is named Zm-B73-REFERENCE-NAM-5.0 and was aligned to the previous B73_RefGen_v4 version with
software ATAC/A2Amapper [5], obtaining 96.76% mapped positions. Those mappings can be used to translate coordinates across with
the Assembly Converter?.

Annotation

The gene annotations were produced with the CSHL gene pipeline developed under the NAM projectz. In summary, it is an
automated, evidence-based method combining third-party software including Mikado, BRAKER and PASA. Gene models were filtered
by conservation and Maker Annotation Edit Distance (AED) score, and then classified into protein_coding and misc_non-coding sets.

Gene models from version B73_RefGen_v4 have been mapped to the current Zm-B73-REFERENCE-NAM-5.0 and can be retrieved
with the ID History Converter &

Evidence-based predictions were directly inferred from assembled transcripts, which were generated using five different genome-
guided transcript assembly programs and processed using Mikado to pick the optimal set of transcripts for each locus. To generate
assembled transcripts, quality inspected RNA-seq reads were mapped to the genome. In order to pick the final transcripts, Mikado
uses assembled transcripts combined with high-confidence splice junctions with the mapped reads as input, predicted ORFs for the
assembled transcripts generated and homology results of transcripts to SwissProt (Viridiplantae) sequences.

Ab initio predictions were performed using BRAKER with both evidence-based predicted proteins and mapped RNA-seq reads as
input.

A working set (WS) of models was generated to capture the complete gene space by combining evidence based and non-overlapping
BRAKER gene models using BEDtools. Additional structural improvements on the WS models were completed using the software
PASA. Transposable element related genes were filtered from the evidence and non-overlapping BRAKER sets using the TEsorter
tool, which uses the REXdb database of TEs.

The TE filtered WS models were given AED scores using MAKER-P (v.3.0). Only models with AED < 0.75 passed to the high-
confidence set (HCS). The HCS gene models were further classified based on homology to related species, and assigned coding and
non-coding biotypes. The HCS gene models were checked for missing start and stop codons. The CDS boundaries of the transcripts
were modified based on conserved start codon positions or extended to a start or stop codon whenever possible. All conserved genes
in addition to lineage-specific genes that had a complete CDS were marked as protein-coding. The remaining lineage-specific genes
were marked as non-coding. HCS gene models were checked and potentially split or merged using the GFF3toolkit. Gene ID
assignment was made as per MaizeGDB nomenclature schema.

Repeats

Repeat features were annotated with the RepeatMasker pipeline with RepBase and wessler-bennetzen-2015/TE_12-Feb-2015_15-35
libraries.

Regulation
Gene expression probes
Oligo probes from the GeneChip Maize Genome Array & have been aligned using the standard Ensembl 2-step mapping _procedure&.

Variation

The following variation datasets were remapped from assembly B73_RefGen_v4 to Zm-B73-REFERENCE-NAM-5.0

Summary

Assembly:
Database version:
Base Pairs:

Golden Path Length:
Genebuild method:
Genebuild started:
Genebuild version:

Gene counts

Coding genes:
Gene transcripts:

Coordinate Systems
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https://maize-pangenome.gramene.org/

Gramene

Search for genes by id, name, pathway, domain, etc.

Welcome to Gramene Maize release 3

Comparative plant genomics focused on maize varieties
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NAM founder inbreds

This site includes full genome sequences of the NAM founder
lines and comparative genomic analyses of protein-coding gene
families.

McMullen et al. Science (2009)

Genome Browser BLAST

Query our genomes with a
DNA or protein sequence

Genome annotations, variation
and comparative tools

Plant Pan Genomes
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Genes described in the
literature

Bulk Downloads

FTP download of our data
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Curated Gene Function

BefGenomebrowser News Guides Feedback

Latest News

Gramene at the Maize Genomics Conference in St. Louis,
MO, March 16-19
Fri, 03 Mar 2023

Scientists Pinpoint a Quantitative Trait Locus (THP9)
Which Influences Seed Protein Content in Maize
Tue, 21 Feb 2023

Job Opening - Postdoctoral Research Fellow at Oklahoma
State University - Department of Plant Biology, Ecology,
and Evolution

Tue, 14 Feb 2023

Save the Date! AG2PI conference: “Mappina the Future of

Read more at Gramene news

Tweets from @GrameneDatabase

11 Gramene Database Retweeted
Sorghumbase Y
@sorghumbase - Mar 8

On International Women's Day,
@sorghumbase recognizes the achievements
of 9 early career female scientists
#8March2023 #plantscience #sorghum

#genderequity
sorghumbase.org/post/sorghumba...

Q1 @®s ®

11 Gramene Database Retweeted
() EvA w0
&/ @evarchive - Feb 7
Adama Science And Technology University
buff.ly/3HXzeEC
Single nucleotide polymorphism (SNP)
markers for genetic diversity and population
structure study in Ethiopian barley (Hordeum
vulgare L.) germplasm.

Variation data now available to download
buff.ly/3HE4eby
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NAC-transcription factor 78
Location Expression
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This phylogram shows the relationships between this gene and others similar to it, as determined by Ensembl Compara.
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Search Filters

[ Gene Tree | Homologs [EE) I Gene Tree | Orthologs () I Gene Tree | Paralogs (E2) ]
Links to other resources

e Ensembl Gene Tree view (4

e Curate
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Alignment overview: Proteins color-coded by InterPro domain. Resize slider to navigate. Curate: click to flag genes
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£ | Display Mode ~ I Color Scheme ~

Curate

ZmO00001eb038920 ||
Zm00001d031898 | -_
° Zm00008a003540 | N
171541 I I
u n C I O n Zm00018ab040830 | N
Zm00040ab041140 | ]
> Zm000102003307 | |
Zm00011a003283 | ]
Zm000162004163 ] ]
> Zm000172004237 | I

Zm00035ab040190
Zm00027ab039270
Zm00028ab039620
Zm00004b003441
Zm00031ab040460
Zm00039ab039340
Zm00033ab041110
Zm00020ab039470

I Zm000562a023639
Zm00004b021172
Zm00042ab181840
Zm00022ab177630
815757
Zm00035ab180970
Zm00033ab185780
Zm00010a017770
I Zm00019ab165780

Zm00032ab040090

Zm00001eb175840
Zm00001d049913
Zm00008a015846
Zm00018ab181930
Zm00040ab187300
Zm00028ab180930
ZmONNR1ah122240

I (curate)
I (curate)
I (curate)
I (curate)
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I (curate)
I (curate)
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Zm00023ab040290 I
Zm00029a6040100 I
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Zm00038ab040050 I
Zm00041ab040030 N
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I\/Ioch Spécioé Homolog

C u ra t i O n nrt2 Zm00001eb209670 Zea mays B73 v5 NRT?2.4 Arabidopsis thaliana
GRMZM2G010280, transport2 High affinity nitrate transporter 2.4
nitrate transport2 I

F I a g Location

Compara Gene Tree

This phylogram shows the relationships between this gene and others similar to it, as determined by Ensembl Compara.

This gene was flagged for potential gene structural annotation issues by 2 curators

& | Display Mode ~ ] Color Scheme ~ Alignment overview: Proteins color-coded by InterPro domain. Resize slider to navigate.
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Zea mays oh7b: 2 genes

© Zm00033ab222150

Zea mays oh7b: 5 genes

> Zm00016a022257

> Zm00011a020893

Zea mays oh7b: 19 genes
Zm00017a022820

Zea mays oh7b: 24 genes, 1 paralog
Zea mays oh7b: 6 genes

Zea mays oh7b: 5 genes

Zea mays oh7b: 4 genes

Sb. bicolor BTx623: 2 genes

Andropogoneae: 37 genes, 1 paralog

Os. (Geng/Japonica-temp Nipponbare): 2 genes
Vv. vinifera PN40024 v3: 2 genes
AT5G60770
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Neighborhood
View

Zm00001eb038920 Zea mays B73 v5  NACO78 Arabidopsis thaliana

Zm00001d031898 NAC domain-containing protein 78

Location Expression Homology

Compara Gene Tree

This phylogram shows the relationships between this gene and others similar to it, as determined by Ensembl Compara.

(green) are shaded based on similarity with gene of interest.

Zm00001eb038920
Zm00001d031898

O Color Scheme ~ Neighborhood conservation: +/- 10 genes flanking the gene of interest (top row)
are color-coded by gene family. Gray genes are from other families. Central genes

i
:

Zm00008a003540 —_— A L . B -
7S —- =0 -5-0-5-9-&-ah
Zm00018ab040830 —_ = = = = = = v -
Zm00040ab041140 - - - - - -
Zm00010a003307 — 5 - - - - 8 PP BPPRE

Zea mays oh7b: 3 genes

Zea mays oh7b: 24 genes

Zea mays oh7b: 36 genes, 1 paralog

-—4 Andropogoneae: 135 genes, 5 paralogs

Poaceae: 109 genes, 3 paralogs

< Zea mays oh7b: 52 genes, 1 paralog

Magnoliopsida: 184 genes, 5 paralogs

Zea mays oh7b: 69 genes, 2 paralogs

Magnoliopsida: 144 genes, 4 paralogs

Search Filters

[ Gene Tree | Homologs (EE)) I Gene Tree | Orthologs () I Gene Tree | Paralogs (3 ]
Links to other resources

e Ensembl Gene Tree view (4
e Curate =
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Multiple
Sequence
Alignment

Zm00001eb038920 Zzea mays B73 NACO78 Arabidopsis thaliana

Zm00001d031898, Zm00001e003884 NAC domain-containing protein 78
Location Homology
Compara Gene Tree
This phylogram shows the relationships between this gene and others similar to it, as determined by Ensembl Compara.
£ | Display Mode ¥ | Color Scheme ~ Multiple Sequence Alignment: Amino acid MSA. Drag slider to reposition.
1 O NN L ANCHE TR RIOE T @ WA MM IO
Zm00001eb038920 {PMHSSMTN S/ AZEDDNE A D V3 EsTHE [ GYGQ NGILGSAAANLSG
5 Zm00001d031898 {PMHsSHTN SVEPEDL v EMEvAPE RSTHE [ GYGQ NGILGSAAANLSG
© Zm00018ab040830 {PMESSMTN SVEPERT v EMEYIAPE sTiig & GYGO NGILGSAAANLSG
© Zm00040ab041140 {PMESSMTN £/ AZEDDN AL 3D v ) BSTHE 3 GYGQ NGILGSAAANLSG

Zea mays: 2 genes SPMESSMTN SVEPE v EMEYDAPE DSTEEY GYGQ NGILGSAAANLSG
O Zm00028ab039620 JPMESSMTN SV Y EMEYDAPH DsTMERTY GYGO NGILGSAAANLSG
Zea mays: 2 genes iP.SSITN S.P@Y-YBPI Esm IYIQ N-S-NISI
5 Zm00033ab041110 SPMESSMTN SV Y EMEYDAPH DSTHER GYGQ NGILGSAAANLSG

Zea mays: 2 genes JPMES SMTN SUEPE Y EMEYAPE DS THERS GYGO NGILGSAAANLSG
Zea mays: 9 genes iPMHSSMTH SV v EMEYPRPE DSTHMERTY GYGQ NGILGSAAANLSG
Zea mays: 6 genes JPMESSMTN SUEp Y EMEYDAPH IS THER GYGO NGILGSAAANLSG
Zea mays: 28 genes, 1 paralog iPPlSSITN S.PMYBPI Esm m N-S.TNISI
> SORBI_3007G166100 YPEES SHTN SV STMEYDAPH IS THEN GFGQ NGILGSAATNLSG
5 050890562200 ipplsSITN [ \RIZEED(6IA ViD V35 D} VeDD) GFOLNGFLGSPSTNLSG
« Poaceae: 113 genes, 5 paralogs TRy EN T EN PRGN SER ey MRy v § D WWED 3KMD: V1R 3
O VIT_1350019905240 ERSENTAR D GEFLETYy Esn PUCTNPSGENEY: - YEARLNANGINLO
o AT3G10500 pNSNEL ENGHvEDT N3 Dss TOORGENEY - - - YETEED
> AT5G04410 pNNNEP ENDGEYEST N3 Es@ BOOTRENET  YESEEL:G
rosids: 4 genes {SSENTQR HcsstiTTV BNCTTTLT SSSAAAATNTAISALLIFNG S42COTY
Magnoliopsida: 90 genes, 3 paralogs ESPENTPI IS“S.PPE -SmY msmYMSIS.NNNE
Magnoliopsida: 34 genes, 1 paralog CSVAHSVSGLIS YHSQNAN AR LiAT | NOLEFVL)VGONANCMTTE Y MMSAT DI E/3DD3\E 3D
Magnoliopsida: 175 genes, 5 paralogs IvEINEEPH  EoTHrTivERTIRERR fvsiir AVTNILSLISGALSFNISATILENQMGOEGIAFN |
Magnoliopsida: 59 genes, 2 paralogs 00 S@T- m .P‘ ES@S“Pl
Magnoliopsida: 125 genes, 4 paralogs ENPSE N'Nmsl QE .S.SIS QE .NII‘TSSSYI |

S. moellendorffii: 2 genes

Search Filters
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Ensembl
Treeview

Mesangio spermae: 157 homologs | | | BN N THT IT
< mm—— 1
‘ Mesangio spermae: 115 homologs | | | NI I 10 |
& —a msids: 7 homologs | | N
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Zm00001eb038920, Zea mays B73 v5 ; ; ; ;
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Zm00009a003454, Zea maysmol7 I ' ! |
Zm00018ab04 0830, Maize ba7
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Zm00O4 0ab041140, Maiz= p39
— [ 1 [ 1
Zm00010a003307, Zea maysepl | e ! |
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PE0075: 36 homologs I T I TN T 7T I I 17
‘0 SORBI_3007G 166100, Sorghum bicolor ; ; ; ;
———0 NAC DOMAIN-CONTAINING PROTEIN 40, Oryza sativa Japonica I I | |
Poaceas: 137 homologs | | |
Mesang o spermae: 58 homolog s BT I 10Tt AT 0T ITTH
Mesangio spermae: 75 homologs | | | N [ |
‘'———————# Selaginella moe llendorffii: 2 homologs | | |
LEGEND
Branch Length Genes Nodes Collapsed Nodes Collapsed Alignments  Expanded Alignments
— x1branch length Gene ID gene of interest O 9€N€ “‘_’de collapsed sub-tree [ 0-33% Aligned AA Gap
--- xlObranch length  Gene ID within-sp. paralog ® SPeciation node <« collapsed (paralog) g 33 - 66% Aligned AA Aligned AA
--- x100branch length ® duplication node « collapsed . 20
ambiguous node (gene of interest) M 66-100% Aligned AA
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Ensembl
Treeview
Details

‘4 Mesa
i =
~
—
—a
T
—N

Mesang o spermae: 157 homologs

< Mesang io spermae: 207 homolog s

ngiospermae: 115 homologs

msids: 7 homologs

®a_mays: 24 homologs

Zm00001eb038920, Zea mays B73 v5
Zm00001d031898, Zea maysb73v4
Zm00008a003540, Zea maysph207
Zm00009a003454, Zea maysmol7
Zm00018ab04 0830, Maize b97
Zm0004 0ab041140, Mai= p39
Zm00010a003307, Zea maysepl
PEOO75: 3 homobgs

PEOO75: 36 homologs

‘0 SORBI_3007G 166100, Sorghum bicolor

———0 NAC DOMAIN-CONTAINING PROTEIN 40, Oryza sativa Japonica

Poaceas: 137 homologs /'él
Taxon: Poaceae

Gene Count 137
Branch Length 0.147207

Mesant g otstrap 14
Type Speciation
Support phyml-nt,phyml-aa

Mesangio sperma2 |mage expand this sub-

tree

‘——————# Selaginella moe llendorffii: 2 homologs image %‘M
LEGEND Image collapse other

Branch Length Genes N¢ nodes d Nodes
—— x1branch length Gene ID gene of interest O g€ node_id 14592859_ sed sub-tree
--- xl10branch length  Gene ID within-sp. paralog ™ SP agm sub-  Tree or Alignment g, (paralog)
--- x100branch length mdu Booteub & sed

an Xport su Sequences d interest)
tree
o ge

View sub-tree  Wasabi viewer
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Collapsed Alignments
[C 0-33%Aligned AA
[T 33-66%Aligned AA

Il 66-100% Aligned AA

Expanded Alignments
Gap
Aligned AA
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Gene tree @

GeneTree
Number of genes 830
Number of speciation nodes 666

Number of duplication nodes 61

n S e l I I Number of ambiguous nodes 102
Number of gene split events 0
pan-maize genes search

Treeview T

Mesangio spermae: 157 homologs W T TN T OI0T T 171
D . |
eta I S Mesang b spermae: 207 homologs | || 11 I] NI TETTI AT T aE
Mesang b spermae: 115 homologs | | I | [ T1T 11 T [T
& —a msids: 7 homologs l] I | | I IRRIN [ W1 | | | I
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’ Zm00001d031898, Zea maysb73v4 | | | i
Zm00001eb038920, Zea mays B73 v5 | |
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Zm00008a003540, Zea maysph207 | | | | :
Zm00009a003454, Zea maysmol7 | | | |
Zm00018ab04 0830, Maize b97 | | | |
L
- Zm0004 0ab041140, Maiz= p39 | | | |
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SORBI_3007G 166100, Sorghum bicolor

NAC DOMAIN-CONTAINING PROTEIN 40, Oryza sativa Japonica

"4 Poaceas: 137 homologs | | | . I

a< Mesangiospermae: 75 homolog s | |- ] |I|| | | [T |

@ Selaginella moe llendorffii: 2 homologs | 1IN | |
LEGEND
Branch Length Genes Nodes Collapsed Nodes Collapsed Alignments Expanded Alignments
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Gene Expression Atlas

Zm00001eb038920 Zea mays B73 v5

{  Model Species Homolog
NACO078 Arab:dops:s thaliana
Zm00001d031898 NAC domain-containing protein 78
Location Homology
All Studies Reference Study (all paralogs)
Showing 9 experiments: 1By experiment type ~ = Filters Download =+
®
8
— & o
e O& ?} '.&\o
s & ‘\%* &
Q (2 o\
& & &° & & & Q&
& & O
oQo é(\‘ 6" S \Q:b R \@& omo &
¥ & S L R 3 ° (“q}
© bo‘v Q& & o&‘ S L ¥ &L & e
<& & s} O & Q?‘ v ()é & Q,\ Q,Q K N Q 0‘& 0(\ N
W& 2 ’\* & z,oL’Q o o & S E St FL ORI
Vv *07;7 & & 75(\ q‘o Y& &L QQ} X Q‘\ FOMPSAE S 429
6 Wang I I I
5 Xu et al I I I
4 Chettoor et al

Shuai Wang_ et al, 2014 - Organism
part

Organism Part - Chang_ et al 2012

Koch et al, 2016 - Organism part -
8 day
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Paralog Expression

Zm00001eb038920 Zea mays B73 v5 NACO78 Arabidopsis thaliana

Zm00001d031898

_ Location |JETIEEEIN Homology

NAC domain-containing protein 78

All Studies Reference Study (all paralogs)

Expression level in TPM

Zm00001eb286160

| N
N/ Zm00001eb320820

Zm00001eb390560

Zm00001eb320830

Zm00001eb403880

Zm00001eb024300

Zm00001eb001460 III

Zm00001eb333350

Zm00001eb415730

Zm00001eb349010 I

Zm00001eb288420 I
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Plant
Reactome

mrpab Zm00001eb070400 Zea mays B73 v5

GRMZM2G084181, Zm00001d002275, proteins
multidrug resistance-associated protein5

Model Species Homolog

ABCC2 Arabidopéis thaliana

ABC transporter C family member 2

Location Expression  Homology Pathways Papers Xrefs

Responses to stimuli: abiotic stimuli and stresses
Response to heavy metals

Arsenic uptake and detoxification

Search Filters

[ All genes in this Reaction ]

Links to other resources

» Plant Reactome Reaction
¢ Plant Reactome Gene 4

Ne
&
.
Zm00001eb070400 - 0 entit...  Interactors: Exclude “ . ' reactome ( v‘ <
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Publications

br2 Zm00001eb038710 Zea mays B73 v5 ABCB1 Arébidopsis'thali‘éna

GRMZM2G315375, Zm00001d031871, brachytic2 ABC transporter B family member 1

Location Expression Homology

Curated publications

This gene has been described in the literature:

Curation
PubMed link source Title/Description
29720555 geneRIF PGP1 transcription Is up-regulated by Aluminum stress.PGP1 role in root growth.
31881837 geneRIF findings suggest that low auxin levels mediated by BR2/PGP1 in the intercalary meristem region are crucial for internode

elongation
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Location View

Zm00001eb038920 Zea mays B73 v5 NACO78 Arabidopsis fhaliana

Zm00001d031898 NAC domain-containing protein 78

o — S Febwars | e | Wy e e e

Currently viewing: 1:207741322-207747381

1:207,741,322..207,747,381 Q Q

100bp 5kb 50kb 1Mb

T ——— —— —
| 207,742,000 207,743,000 207,744,000 207,745,000 207,746,000 207,747,000

0 - 0 o — I
(g I o o — -

Search Filters

[ All on Chromosome 1 I All within 1:207741322-207747381 J
Links to other resources

e Ensembl Browser 2
e MaizeGDB
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Gene-based displays

. = Summary Gene: Zm00001eb038920
Splice variants
ro W S ‘ r I ‘ W Transcript comparison Description Zm00001e003884
Gene alleles
= Sequence Location Chromosome 1: 207,741,827-207,746,876 forward strand.

L Secondary Structure
Gene families

Literature Transcripts Show transcript table

= Plant Compara

About this gene This gene has 2 transcripts (splice variants), 44 orthologues and 21 paralogues.

Genomic alignments
Gene tree Summary @
Gene gain/loss tree
Orthologues Gene type Protein coding
Paralogues
= Pan-taxonomic Compara Annotation method Gene annotation by warelab in CSHL through an automated, evidence-based method combining 3rd party software including
Gene Tree Mikado, BRAKER and PASA
Orthologues
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GO: Biological process =+ = Go to Region in Detail for more tracks and navigation options (e.g. zooming)
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Structural variants 78.68,
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Gene-based displays

= Summary Gene: Zm00001eb038920

Variants and oo .
Transcript

Gene alleles
= Sequence Location Chromosome 1: 207,741,827-207,746,876 forward strand.
— Secondary Structure About this gene This gene has 2 transcripts (splice variants), 44 orthologues and 21 paralogues.
I~ Gene families

- Literature Transcripts Show transcript table
S|

Plant Compara
|~ Genomic alignments

o L Gene tree Splice variants @
omparisons -
i~ Orthologues s
l» Paralogues a’ <®EH c"'u =
&= Pan-taxonomic Compara - 838 kb -
f Gene Tree Gene (CSHL) o —
 Orthologues
= Ontologies
GO: Biological process CH . — ..
GO: Cellular component
“ GO: Molecular function
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B Gorotic Variation S " @ SEaaase—— e 2 S
Variant table
Variant imagg PROSITE profiles PS51005
~ Structural variants NAC domain
- Gene expression Pfam PFO2365
I Regulation NAC domain
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gl'ﬂlnelle BLAST Tools Help Feedback Gramene Search

Zea mays B73 v5 (Zm-B73-REFERENCE-NAM-5.0) v  Location: 1:207,741,827-207,746,876

Gene-based displays
= Summary
|- Splice variants
{- Transcript comparison
- Gene alleles
- Sequence
- Secondary Structure
Gene families
Literature
= Plant Compara
|- Genomic alignments
{- Gene tree
f- Gene gain/loss tree
|
{

Orthologues

Paralogues
= Pan-taxonomic Compara

|- Gene Tree
L Orthologues

= Ontologies
|- GO: Biological process
{- GO: Cellular component
- GO: Molecular function
Phenotypes
= Genetic Variation
|- Variant table
i~ Variant image
- Structural variants
Gene expression
Regulation
External references
Supporting evidence
= ID History
- Gene history
Gramene Search

4 Export data

« Share t

K¢ Bookmark this page

Search Zea mays B73 v5...
Gene: Zm00001eb038920
Description Zm00001e003884
Location Chromosome 1: 207,741,827-207,746,876 forward strand.
About this gene This gene has 2 transcripts (splice variants), 44 orthologues and 21 paralogues.

Transcripts Show transcript table

Marked-up sequence @

Exons Zm00001eb038920 exons All exons in this region

Markup loaded

>chromosome : Zm-B73-REFERENCE-NAM-5.0:1:207741227:207747476:1
GAGCAATTATTTCATGAGGCAAAGACAACTACCACGGGGATCTGAATCCGGTGGGGGGTT
TTTAAATAAGGGCCATAACAAAAACACAACCTTTAGACCATGTACAACCGTGATGGCTTG
TTTAGGATCAAGAGGATTTGAAAAAAAATAATTGGATATCTAGCCCCTTTAATATGCTCT
AGTCTCTTTGCTCCCAAATAAGCCTTAAGAGTTGAGACTGTGTATCAGTTTTTCAAATAT
AAAAGATAACTAAAAACCCGTATAATATAATTCTGAGCCTCCTAATAATAAATACAGTTG
AGGGATCATATATAGAGAATCGTATTTATATTTTTAACTAACTCTCTAAAAATGTCTTAA
AAGACAATATAAAATTGGGTTGTAGGTGGCCACCAGGGCCAACTCTGAGAAACGTACCCG
CACCAATGGCCAGCCATGGCGTGCGGGTCACTGGACACTGGGTCAGCTGGGCTGGAAAGG
CAAAACAAACAGAATCATCAGTGTTACGTAATAATCCTTGGATTTTGCGCTGTTTACCAT
GGTGTTCCCAAAAGGCCCCTGGCCTTTCTTATAGCCCAAGCTACCCCCTTCTTCCTCCTC
TCATCTCTCTCGGGACTTTCCCCAATCCACTCCACTCCAATCCACTTCCCTCCTCTGTCA
ACCCTAGCCGCGCCGCCGGCAGTCTGCTCGGGTGGCGCATACATGACCCACCCTTCCTCG
CCGTCGTCCTCTGCGCCGCCACCGCCGCCCGCCGCGGCGGCGGCGGCGGCGGCGGCCGAG
GCCACCTCCCTCGCGCCGGGTTTCCGCTTCCACCCCACCGACGAGGAGCTCGTGTCGTAC
TACCTCAAGCGCAAGGTTCTCGGCCGCCCGCTCAAGGTCGACGCCATCGCCGAGGTCGAC
CTGTACAAGCTCGAGCCCTGGGACCTGCCCCCGCGCTCCCGCCTCCGCTCCCGCGACTCC
CAGTGGTACTTCTTCAGCCGCCTCGACCGCAAGCACGCCAACCGCGCTCGCACCAACCGC
GCCACGTCGGGAGGGTACTGGAAGACCACCGGCAAGGACAGGGAGGTGCGCCATGGGCCC
AGGGTCGTCGGGATGAAGAAGACGCTCGTATTCCACGCCGGGCGCGCCCCCAAGGGCGAG
CGCACCAACTGGGTCATGCACGAGTACCGCCTCGAGGGCGACGCCGCCGT GATACCG
CAGGTATTCTATCCCCATCCCCCTTCTTGCTTGCGTGGTACTCACACTTCACAGCATCGA
ATTGTACTTATAAATGCTGGTGATAGTACTCTTAATTGCTCCAATTTTGTCATAATAAGA
AAACGTTATTGCGTCCCGCGCGGTATCTGACTACACGATAGGTTCGGTGTGAAATGAGTT
AGATTGATATGTTTCGACCTTTTACCTGATGATTCCTAAATGAGAAGTGAAACCTTTTAC
CCGATTCCAGTAAAAAATGGACATGCGTGGATTGTAGAGCGGATTTGTAACCAAAAGGCT
AAATTTTCTTCGTTCGACACCAATAATTATTGTGCTCTTACGAACGCAGTATACTTAGTA
CTGCCACTGATTTCTGAACTTGGTCGTACAGGACTCGTTTGTGGTGTGCCGGATATTCCA
GAAAGCTGGCCCAGGTCCTCAGAATGGGGCACAGTATGGAGCGCCGTTCGTTGAGGAGGA
ATGGGAGGAGGACGATGCAGATGTCGGTTTGCTTCCAGTGGAGGGTGATGCTGCTGTCGA
CCCTGAGGTTCCCCCTGGCCCTGT GATCCCTGGTGCTTT GAGAGGCTATCTTCA
AATGAGTGATCTCATTCAGGTATGTTTGCAACTTCTGCAAGCAGTCAACTTGCATGAGTT
TTTTTGCCAGTGTTTCTGTACATAGATTTCAATTAGGTGTGGATGTTTAGATCCAGGTTG
TACTTATTAGCCGTCAAAACCTGAAGACAATAAATGAAGAGAGGTATATTTGCTGTATCT
CTGAAAGTATTCCATTGTGTTGTTAGTTACAATGAACGGTACCTGGAGAAGTGTTAGGTA

Sequence Information—Rapid Views and Porting

Login/Register

Q
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Sequence Downloads: FASTA or RTF

\Y ]
Download sequence

File name: Zea_maysb73_Zm00001eb038920

File format: [FASTA v]

[!] Download q_ Download Compressed

Settings

Sequences to export: Select/deselect all
cDNA (transcripts)
Coding sequences (CDS)
Amino acid sequences
5'UTRs

3'UTRs

Exons

Introns

8 0O00O0O@OOOO

Genomic sequence

5' Flanking sequence (upstream): 600 * (Maximum of 1000000)

3' Flanking sequence (downstream): 600 * (Maximum of 1000000)
Fields marked * are required

Guide to file formats

RTF
Text sequence(s): Marked-up sequence,
DNA and/or amino acids with or without variants
TAGCOCOAGCCCAAOCECATCETAGT AR OETAGTTGRH ATTAGCAACAAAAAGCAAACACGG
TCTGGCCCTCAGACAAGAATCTCCCCCACATTTGCAGTTGGCK CACTOTOTTCCACAAACATCERED
LCCAGTATGGAGEAGGETCAGGLGTEACGRELERTTGTAGT! GAGTCTCTTCCACAAACATGGGCAT
TTCTAAATCCCTGTAGACT TACCCTCLOGECGLCCGL TGEAL TC‘I‘”.‘[‘-.GCG.-\GTEAS:‘U‘CATTG:‘xTGC

N NG TN %



File name:

File format:

Settings

5' Flanking sequence (upstream):

3' Flanking sequence (downstream):

Number of base pairs per row:

Additional exons to display:

Orientation of additional exons:

Show variants:

Hide variants longer than 10bp:

Hide variants by frequency (MAF):

Filter variants by consequence type:

Hide individual variant sources:

Zea_maysb73_Zm00001eb038920

(RTF (Word-compatible) V)

Sequence Downloads: FASTA or RTF

\V]
Download sequence

600

600
(60 bps v|
[ Core exons v

[ Display exons in both orientatior v |

l No vl
[Don't hide v|
No filter []

3 prime UTR variant
5 prime UTR variant
Coding sequence variant
Downstream gene variant

No filter
Hide HapMap2
Hide Panzea_2.7GBS

* (Maximum of 1000000)

* (Maximum of 1000000)

—Lh_‘—%
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Ontology
Descriptions
and Links

-
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]

]

Login/Register

{g/'(lﬂleﬂe BLAST Tools Help Feedback Gramene Search Search Zea mays B73 v5... Q

Zea mays B73 v5 (Zm-B73-REFERENCE-NAM-5.0) v  Location: 1:207,741,827-207,746,876

Gene-based displays
= Summary

- Splice variants
,L Transcript comparison
L Gene alleles

= Sequence

L Secondary Structure
Gene families
Literature

- Plant Compara
- Genomic alignments
- Gene tree
- Gene gain/loss tree
- Orthologues
L Paralogues

-I- Pan-taxonomic Compara

- Gene Tree

L Orthologues
- Ontologies
- GO: Biological process
~ GO: Cellular component
~ GO: Molecular function

- Phenotypes

- Genetic Variation

— Variant table

~ Variant image

— Structural variants
Gene expression
Regulation

External references
Supporting evidence

= ID History

L Gene history
Gramene Search

£ Configure this page

\

g
o
g
o
(7]

th Export data

<} Share this page

R+ Bookmark this page

Gene: Zm00001eb038920

Description Zm00001e003884
Location Chromosome 1: 207,741,827-207,746,876 forward strand.
About this gene This gene has 2 transcripts (splice variants), 44 orthologues and 21 paralogues.

GO: Biological process @

Accession Term Evidence Annotation Source Transcript IDs
GO:0006355¢"  regulation of transcription, DNA-templated IEA InterPro:NAC-dom &, Zm00001eb038920 T002 o Search
InterPro:NAC dom sfi# Zm00001eb038920 T0O01 BioMart
* View on
karyotype

Contact Us | Help
Maize PanGenome release 3 - Feb 2023 © EMBL-EBI
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Regional
Sequence
Details

,gl'ﬂmeﬂe BLAST Tools Help Feedback Gramene Search

Zea mays B73 v5 (Zm-B73-REFERENCE-NAM-5.0) v ({Location: 1:207,741,827-207,746,876)) Gene: Zm00001eb038920

Location-based displays

- Whole genome

- Chromosome summary

- Region overview

— Region in detail

[=- Comparative Genomics
Synteny
Alignments (image)
Alignments (text)
Region Comparison

- Genetic Variation
Resequencing
Linkage Data

- Markers

[=- Other genome browsers
L Phytozome &

hare t

0|
i

Chromosome 1: 207,741,827-207,746,876

Login/Register

Search Zea mays B73 v5...

chromosome 1 [

Region in detail @

Scroll:

<4 P»  Track height:

2.00 Mb Forward strang —e—
207.00 Mb 207.50 Mb 208.00 Mb 50 Mb
Contigs
1 1 1 1 11
oL «;.SHL < Zm00001eb038790 ZmO0001eb038970 > < Zm00001eb033030
non_coding) Zm00001eb038840 > Zm00001eb03|
Zm00001eb03911
Gene (CSHL) = BN ¥ n " | | 1 L} 1 1 | 1 1 i I Lo 1 1
( ) U] i i ] (i I|' |ll i
160038710 Zm000016b038750>  ZmO0000 180038670 > Zmoood | eb038910 > ZmD0001eb038990 > < Zm00001eb039
< Zm00001eb038720 Zm00001eb038BE60 > ZmD00D1e003890) > < ZMOOD0 160038930 ZMO0001eb03BIBO > ZmO0001ebd39020 > < 2Zmo)
5038700 > ZmO00001eb038760 > Zm000016b038830 > < Zm000018b0383940 <Zm00001eb033000 | < ZMDOD01eb039
3680 Zm00001eb038830 > Zm00001eb038960 > < Zm00001eb0330]
590 > Zm000016b038740 > Zm00001680038880 > FM00001eb038920 > < ZM000018b033040
ZmD0001eD038810 > Zm00001eb038350 > < Zm00001eb03907
Zm00001eb038780 > <Zm000016b033010 < ZMO0OD1eb03
ZmO00001eb038820 > < Zm00001eb039
< Zm00001eb038730 Zm000016b039
< ZmO0001eb038800 < Zm0000 100390
Zm00001eb038770 > Zm00001eb0391
< Zm0000 180038850 Zm00001e5039050 >
< Zm00001eb038060
Zm0000 16003
ZmO0001eb0391
< Zm00001eb03g
Zm00001eb03g
< Zm00001eb0:
207.00 Mb 207.50 Mb 208.00 Mb 208.50 Mb
Gene Legend I processed transcript I protein coding
Location: 1:207741827-207746876 B _ S
[ ][« [T | | L] | ][ D
— - o —_—
Gene:
Drag/Select: 4=
5.05 kb Forward strand g
T —
07.742Mb 207.743Mb 207.744Mb 207.745Mb 207.746Mb
113.74
V18 tassel

Q



[ Configure Region Image Configure Overview Image Configure Chromosome Image Personal Data
Find a track

Select from available configurations: | Default Y

Active tracks

Customizable oo

Search results Enable/disable all tracks

Sequence and assembly (2/4) | [wd] Sequence variants (all sources) * O
ro W S e r Genes and transcripts (2/3) D Panzea_2.7GBS variants * o

Variation (CZ2I) [] HapMapa2 variants * O

Regulation (10/10)

I r a C k S Repeat regions (0A7) Enable/disable all Sequence variants
E] All failed variations

Information and decorations (10/11)

Display options &) bdema NAM_Zm-B97_SV

& bdemd NAM_Zm-CML103_SV
@ bdemd NAM_Zm-CML228_SV

&, Manage configurations

&~ Reset configuration @ bdemd NAM_Zm-CML247_SV
= @ bdemd NAM_Zm-CML277_SV
48 fioset Tackorde @)bdemal NAM_Zm-CML322_SV
B Custom tracks & bdemd NAM_Zm-CML333_SV

@ bdemd NAM_Zm-CML52_SV
@ bdemd NAM_Zm-CML69_SV
@ bxemd NAM_Zm-HP301_SV
@ bdemd NAM_Zm-I114H_SV
& bdemd NAM_Zm-Ki11_SV

@ bdemd NAM_Zm-Ki3_SV

&) bdemal NAM_Zm-Ky21_SV

@ bdemad NAM_Zm-M162W_SV
@ bdemd NAM_Zm-M37W_SV
@ bdemd NAM_Zm-Mo18W_SV
@ bdemd NAM_Zm-Ms71_SV
@ bdemd NAM_Zm-NC350_SV
@ bdemd NAM_Zm-NC358_SV
& bdemd NAM_Zm-Oh43_SV
@ bdemd NAM_Zm-Oh7B_SV
@ bdemd NAM_Zm-P39_SV

@ bdemd NAM_Zm-Tx303_SV
& bdemd NAM_Zm-Tzig_SV 2

X b b b b b b b b % % b b % %
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Incorporate
Non-coding
Features

Configure Region Image Configure Overview Image  Configure Chromosome Image Personal Data

[]LTRs

[ ] Type I Transposons/LINE
[] Type Il Transposons
[:] Tandem repeats (TRF)

Find a track
Select from available configurations: | Current unsaved V| Save current configuration
Active tracks
Favourite tracks Repeat regions
Track order p g
Search results Enable/disable all tracks
Sequence and assembly (2/4) [] Al repeats * O
Genes and transcripts (2/3) [] Low complexity (Dust) * O
Variation (28/29) D Repeats * o
Regulation (10/10) @ LTRs * o
Repeat regions (CAE) 7] Low complexity regions * O
Information and decorations (10/11) D RNA repeats * O
Display options [] sateliite repeats * 0
&, Manage configurations [] Simple repeats * O
@ Type | Transposons/LINE > ¢ o
£ Reset configuration [&8] Type | Transposons/SINE * O
5-‘, Reset track order @ Type Il Transposons * 0
[_] Unknown *x 0O
] Ropeats * 0
*x 0
*x 0
*x 0
*x 0

Key
e8] Track style @ bxemal External data
[F] Forward strand M usiom User-added track

[R] Reverse strand
Favourite track

€ Track information

Please note that the content of external tracks is not the responsibility of the Ensembl project.

URL-based tracks may either slow down your ensembl browsing experience OR may be unavailable as these are served and stored from other
servers elsewhere on the Internet.
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Personal Data
Incorporation

Configure Region Image Configure Overview Image =~ Configure Chromosome Image

Custom tracks

Track Hub Registry Search

Manage Configurations

Your data @

@ Search for public track hubs

Add a custom track

Name for this data (optional):

Species:

Data:

Data format:

Personal Data

shr_dapseq_summit

Zea mays B73 v5
Assembly: Zm-B73-REFERENCE-NAM-5.0

Paste in data or provide a file URL

-- Choose --

v BED
bedGraph

GFF3

GFF2/GTF

Pairwise interactions
PSL

VCF
VEP
WIG
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Personal Data
Incorporation

Configure Region Image

Find a track

Active tracks

Favourite tracks

Track order

Search results

Your data (373)
Sequence and assembly (2/4)
Genes and transcripts (2/3)

Variation (28/29)
Regulation (10/10)
Repeat regions (4/17)

Information and decorations
(10/11)

Display options

&~ Reset configuration
=5 Reset track order

N Custom tracks

Configure Overview Image ~ Configure Chromosome Image Personal Data

Select from available configurations: [ Current unsaved V| Save current configuration

Your data
Enable/disable all tracks

MCusm shr_dapseq_summit
SMuskm scl23_dapseq_summits
MCusm scl3_dapseq_summit

Key
&3] Track style @ bdemd External data
[F] Forward strand M Cusom User-added track

[R] Reverse strand
Favourite track

@ Track information

Please note that the content of external tracks is not the responsibility of the Ensembl project.

* % %
see

URL-based tracks may either slow down your ensembl browsing experience OR may be unavailable as these are served and stored from other

servers elsewhere on the Internet.
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Personal Data
Incorporation

Scroll:

4 >

Track height: X $ &> Drag/Select: 4=
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' < Zm0D0001eb039140
: ZmO00001eb039200
: < Zm000D1eb039 19
207.00 Mb 207.50 Mb ; 208.00 Mb 208.50 Mb
Gene Legend Il processed transcript I protein coding

Location: 1:207694513-207914514

Gene:

([« [+ Q= [»][»]

Drag/Select: 4%

220.00 kb

Forward strand e
— )

207.7Mb

No features from scl23_dapseq_summits on this strand
No features from shr_dapseq_summit on this strand

207.8Mb

| 207.9Mb
scl3_5g_peaks_in_b73_peak_452
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V11 tip
V11 _tip 39




Chromosome 2: 214,332,705-215,332,705

¥ Addiremove tracks | «§ Share | [&] Exportimage | ¥ Reset configuration |

chromosome 2 l |u| ]
Synteny @
Synteny between Zea mays chromosome 2 and Sorghum bicolor Change species: |Sorghum bicolor v|
=) TN
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15 0M
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—
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4 0M
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F160M L6 0N
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Login/Register
{g’ "UMENE BLAST Tools Help Feedback Gramene Search Search Zea mays B73 v5... Q

E I IS e I I l b I e Zea mays B73 v5 (Zm-B73-REFERENCE-NAM-5.0) v Location: 1:207,741,827-207,746,876  ({Genes Zmo0001eb038920))

Gene-based displays

. = Summary Gene: Zm00001eb038920
Splice variants
ro W S ‘ r I ‘ W Transcript comparison Description Zm00001e003884
Gene alleles
= Sequence Location Chromosome 1: 207,741,827-207,746,876 forward strand.

L Secondary Structure
Gene families

Literature Transcripts Show transcript table

= Plant Compara

About this gene This gene has 2 transcripts (splice variants), 44 orthologues and 21 paralogues.

Genomic alignments
Gene tree Summary @
Gene gain/loss tree
Orthologues Gene type Protein coding
Paralogues
= Pan-taxonomic Compara Annotation method Gene annotation by warelab in CSHL through an automated, evidence-based method combining 3rd party software including
Gene Tree Mikado, BRAKER and PASA
Orthologues
[=I- Ontologies ——
GO: Biological process =+ = Go to Region in Detail for more tracks and navigation options (e.g. zooming)
GO: Cellular component ==
GO: Molecular function
1
Pheno.types. . Drag/Select: 4+
[=- Genetic Variation
Variant table b 25.05 kb Forward strand g
Variant image 207.735Mb 207.740Mb 207.745Mb 207.750Mb 207.755Mb
Structural variants 78.68,
Gene expression {418 tpssel
Regulation V18 tassel
External references i
Supporting evidence il
= ID History i | o
L Gene history =
vig H
L Gramene Search | | ™ 2t
0oe'
90.65,
1V11 _tip
V11 _tip. H
4 Export data 008"
MaE,
= Share this page 1AL rpiddlg
V1l _ middle i
R+ Bookmark this page T
77.15,
1V11 base
V1l base. {
008"
79.52,
+R1_anther
R1_anther t 41
008’




Variation Data

Variant image @

<BEE
— 838 kb -
— —
Variant - Al i o
sources

Gene (CSHL)

Zm00001eb038920 TO02.1

PS51005
NAC domain
PI!-OZgGS

NAC domain
0044514

NAC domain superfamily

i

L]

BloE Qr Ps AP S5 AT SIS
N/S SIS PL TS M/ FF
G/D FL DE AP GIS |
SIS TIA My UF
ViL ANV TP
N/S  NH
NN G

i J:erfamily

more about PZE01202539086

Class
Location

Alleles
Ambiguity code
Amino acid

LN
more about PZE0120253964:
Class deletion

1:207746404

Location

Alleles
Consequence
Amino acid
Source HapMap2
Codon change ttT/tt

SNP
1:207745848

525 kb

[

Conseq -
Source HapMap2
Codon change gGt/gAt

l
L]

Variant Legend

Missense variant
Synonymous variant
3 prime UTR variant

! Upstream gene variant

I Frameshift variant
W Splice region variant
5 prime UTR variant
B Intron variant
Downstream gene variant
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Variant table @

This table shows known variants for this gene. Use the 'Consequence Type' filter to view a subset of these.

SICIASIY SIFT: All [@9F Consequences: Splice donor variant...(5/26) ([l ¥ Location: All [l ¥ Source: All [l ¥ Evidence: All (|l ¥ Filter Other Columns

Show/hide columns

Clin. Conseq. v AA co-
Variant ID Chr: bp Alleles  Class Source Evidence Sig. Type AA ord SIFT Transcript
PZE01202539642  1:207746404 T/- deletion HapMap2 - - | F/X 620 - Zm00001eb038920
T001.1
PZE01202539642  1:207746404 T/- deletion HapMap2 - - F/X 490 - Zm00001eb038920
T002.1
PZE01202535654  1:207742416 TIC SNP HapMap2 - - VIA 163 (EXE) Zm00001eb038920
T001.1
PZE01202535657  1:207742419 AG SNP HapMap2 - - E/G 164 Zm00001eb038920
T001.1
PZE01202536187  1:207742949 G/T SNP HapMap2 - - E/D 211 @) 2m00001eb038920
T001.1
PZE01202536252  1:207743014 G/A SNP HapMap2 - - R/K 233 Zm00001eb038920
Missense _T001.1
variant
PZE01202538142  1:207744904 G/A SNP HapMap2 - - G/D 246 Zm00001eb038920
Missense _T001.1
PZE01202538177  1:207744939 G/C SNP HapMap2 - - VIL 258 Zm00001eb038920
Missense _T001.1
variant 43

PZE01202538185  1:207744947 T/G SNP HapMap?2 - - 1 D/E 260 'R Zm00001eb038920




Variant table

This table shows known variants for this gene. Use the '‘Consequence Type' filter to view a subset of these.

TPV SIFT: Al |

Y Location: All Y Source: All Y Evidence: All

. 9Y Consequences: Splice donor variant...(5/26)

Consequences (5/26 on)
Variant ID Chr PTV = Protein Truncating Variant ET

| (0) 87)
PZE01202539642 1:20  Splice donor variant Missense variant

D TR Cr———

Splice acceptor variant
PZE01202535654  1:20 i o 0.83
PZE01202535657  1:20 @)
PZE01202538177  1:20 Cancel FE
PZE01202538185  1:207744947 T/G SNP HapMap2 - - D/E 260 [ 0.15 ]
PZE01202538226  1:207744988 AG SNP HapMap2 - - N/S 274
PZE01202538295  1:207745057 AG SNP HapMap2 - - QR 297 [ 0.04 ]

variant

PZE01202538353  1:207745115 TIA SNP HapMap2 - - FIL 316 [ 0.66 ]
PZE01202538423  1:207745185 CIT SNP HapMap2 - - P/S 340 [ 0.04 ]
PZE01202538424  1:207745186 CIT SNP HapMap2 - - P/L 340 [ 0.05 ]

Y Filter Other Columns

Zm00001eb038920
T001.1

Zm00001eb038920
T002.1

Zm00001eb038920
T001.1

Zm00001eb038920
T001.1

Zm00001eb038920
_T001.1

Zm00001eb038920
T001.1

Zm00001eb038920
T001.1

Zm00001eb038920
T001.1

Zm00001eb038920
T001.1

Zm00001eb038920
T001.1

Zm00001eb038920
T001.1

Zm00001eb038920
T001.1

Zm00001eb038920
T001.1

Zm00001eb038920
T001.1

(j
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Zea mays B73 v5 (Zm-B73-REFERENCE-NAM-5.0) v

Variant displays

- Explore this variant
[=- Genomic context
Genes and regulation
Flanking sequence
— Genotype frequency
~ Phenotype data

— Sample genotypes

— Linkage disequilibrium
— Phylogenetic context
— Citations

£+ Configure this page

R+ Bookmark this page

1M Custom tracks
th Export data

= Share this page

Gramene is produced in
collaboration with Ensembl Plants

Alleles
Location

HGVS names
Original source

About this variant

.- -
— e

I8 IR B A IR RN

Genomic
context

Most severe consequence

Explore this variant @

e
\ Ie.’D \
Ny

Genes and
regulation

Location: 1:207,741,827-207,746,876 ~ Gene: Zm00001eb038920  ((Variant: PZE01202539642))
PZE01202539642 DELETION

| See all predicted consequences

Frameshift variant

Chromosome 1:207746404 (forward strand) | View in location tab
This variant has 5 HGVS names - Show
Remapped to Zm-B73-REFERENCE-NAM-5.0

This variant overlaps 2 transcripts and has 103 sample genotypes.

ATTCATT | | mcr
CGGSGTG | @ :.-Q_;
TCATGCT v ,

Flanking Genotype Phenotype
sequence frequency data

\ 4 5 Y - —N
'm' TiC -
2iTic clc E3 .
Sample Linkage Phylogenetic citat
genotypes disequilibrium context ———
Using the website Reference materials
® Video: Browsing SNPs and CNVs in Ensembl e Variation Quick Reference card
® Video: Clip: Genome Variation
e Video: BioMart: Variation IDs to HGNC Symbols 45

e Exercise: Genomes and SNPs in Malaria




PZE01202539642 DELETION

Most severe consequence | | See all predicted consequences
Frameshift variant

Alleles T

Location Chromosome 1:207746404 (forward strand) | View in location tab
HGVS names This variant has 5 HGVS names - Show

Original source Remapped to Zm-B73-REFERENCE-NAM-5.0

About this variant This variant overlaps 2 transcripts and has 103 sample genotypes.
Sample genotypes @

Search for a sample: [ ] (e.g. NA18507)

[back to top]

Genotypes for Zmays =

. ‘
show [XIRY entries Showrhide columns

Sample Genotype . Description
(forward strand)
TDD39103:TD 4+ -
BKNO11:MZ T -
BKNO16:MZ AT -
BKN022:MZ AT -
BKN029:MZ AT -
BKN032:MZ T -
BKNO033:MZ AT -
BKN034:MZ AT -
CML202:MZ AT -
CML341:MZ -T -
CML418:MZ AT _
CML505:MZ T -
H16:MZ AT -
TILO2:TEO AT -
TILO3:TEO AT -
TILO4-TIP285:TEO AT -
VL0512447:MZ AT z
W22:MZ AT _
B73:MZ T -
B97:MZ TIT -

BKN009:MZ TIT =
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Variant displays

- Explore this variant
[=- Genomic context
Genes and regulation
Flanking sequence
— Genotype frequency
~ Phenotype data

— Sample genotypes

— Linkage disequilibrium
— Phylogenetic context
— Citations

£+ Configure this page

R+ Bookmark this page

1M Custom tracks
th Export data

= Share this page

Gramene is produced in
collaboration with Ensembl Plants

Alleles
Location

HGVS names
Original source

About this variant

.- -
— e

I8 IR B A IR RN

Genomic
context

Most severe consequence

Explore this variant @

e
\ Ie.’D \
Ny

Genes and
regulation

Location: 1:207,741,827-207,746,876 ~ Gene: Zm00001eb038920  ((Variant: PZE01202539642))
PZE01202539642 DELETION

| See all predicted consequences

Frameshift variant

Chromosome 1:207746404 (forward strand) | View in location tab
This variant has 5 HGVS names - Show
Remapped to Zm-B73-REFERENCE-NAM-5.0

This variant overlaps 2 transcripts and has 103 sample genotypes.

ATTCATT | | mcr
CGGSGTG | @ :.-Q_;
TCATGCT v ,

Flanking Genotype Phenotype
sequence frequency data

\ 4 5 Y - —N
'm' TiC -
2iTic clc E3 .
Sample Linkage Phylogenetic citat
genotypes disequilibrium context ———
Using the website Reference materials
® Video: Browsing SNPs and CNVs in Ensembl e Variation Quick Reference card
® Video: Clip: Genome Variation
® Video: BioMart: Variation IDs to HGNC Symbols a7

e Exercise: Genomes and SNPs in Malaria




PZE01202539642 DELETION

Most severe consequence | | See all predicted consequences
Frameshift variant

Alleles T/-

Location Chromosome 1:207746404 (forward strand) | View in location tab

HGVS names This variant has 5 HGVS names - Show

Original source Remapped to Zm-B73-REFERENCE-NAM-5.0

About this variant This variant overlaps 2 transcripts and has 103 sample genotypes.

Genotype frequency @

Frequency data (1) =

o
Showhide columns

Population Allele: frequency (count) Genotype: frequency (count) Genotype detail
Zmays T:0.909 (189) -:0.091 (19) TIT: 0.827 (86) --: 0.010 (1) -IT:0.163 (17) Show
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Zea mays B73 v5 (Zm-B73-REFERENCE-NAM-5.0) v Location: 1:207,741,827-207,746,876 ~ Gene: Zm00001eb038920 ((VafiantPZE01202539642)

Variant displays
- Explore this variant PZE01202539642 DELETION

=]- Genomic context

Genes and regulation Most severe consequence | | See all predicted consequences
L Fla:lkinfg sequence Frameshift variant

enotype frequency Alleles 2
- Phenotype data T/
- Sample genotypes Location Chromosome 1:207746404 (forward strand) | View in location tab
I Linkage disequilibrium e
L Phylogenetic context HGVS names This variant has 5 HGVS names - Show
- Citations Original source Remapped to Zm-B73-REFERENCE-NAM-5.0
£ Configure this page About this variant This variant overlaps 2 transcripts and has 103 sample genotypes.
4N Custom tracks | Flanking sequence @
4 Export data

4 Download sequence [l # BLAST this sequence

«{ Share this page
E+ Bookmark this page O Flanking sequence

The sequence below is from the reference genome flanking the variant location. The variant is shown in red text. Neighbouring variants are shown with highlighted letters and ambiguity codes.
To change the display of the flanking sequence (e.g. hide the other variants, change the length of the flanking sequence), use the "Configure this page" link on the left.

Markup loaded

AAGRTTGAAGTATHAGANGET TTGTGT TGTTGAGAATCTAGCTCAATCTTRICTTACTTGG
GGCAGHGTTATATRCAGCTGGCANGCATTTTCCTGGTCRTRAGCTRACACCTGTAAATGG
ABATTGTTGACAAGTTTTTTGTGHTGTGTTCCACAGATGGTCAGGCTAAGAGTAGTACTA
TTGGAAAGGGATTTGTAAAGATTTTGGACTCAATCTCCGCTCCCCCHGCTTTTGCTGGAG
AATTCCCAGCHATCCACCGCARATCTTTGGCTCATATTTCTGGGGGGCGCCCCAABACAC
TCCATGTTTCTGCTGAAGTGATCCGCGTAGGAAGT TTAGCTGTTCCTTCTGGEGCAGATA
AGTGGGCGCTGCAAAAGGATCAARGGCATGGAGCTGGTCTT,[T/=] TCTGCAGATTTTGAG
CCTGATACCCGTCTTCACTGTGGCTGCAACACCATTACCGCGGTGCTGCGTGGTGGCTTC
TGCCTTTTCTTTGTTTCGGCAATAATGCTCTTAGTGAGCTATGAGGTGGGCATGTGCATC
TATGGCAAGTAGCAGGCTGGTATTGGATTAAGATAAATCTCATGACATTAGATTAATCCA
GTGTTCTGAGGCAGACTCAACTGGGGCCTCCTGCTAGCTTTTAAATGTATTGCGTTGCAT
GGCGTGGACCTGTGGGGTGTTCAGCACTAGCAGTACCATTTTGCTTGCAGCTCGAGAGCT
AATGGTGTATGTATGAATTCEGTGTTATTTAGTAYTAGTATGCGAATTGCCTCATTGGTG
TGTGATGATRCCATTTGCCATGGAA

Contact Us | Help
Maize PanGenome release 3 - Feb 2023 © EMBL-EBI
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Zea mays B73 v5 (Zm-B73-REFERENCE-NAM-5.0) v  Location: 1:207,741,827-207,746,876  ((iONeHZMO000NSBOBY20) \ariant: PZE01202539642

Gene-based displays

£ Summary
Splice variants

- Transcript comparison
Gene alleles

= Sequence
L Secondary Structure

— Gene families

I Literature

=l Plant Compara

Genomic alignments

Gene tree

Gene gain/loss tree

Orthologues

Paralogues

= Pan-taxonomic Compara

- Gene Tree

Orthologues

[=- Ontologies
GO: Biological process
GO: Molecular function
GO: Cellular component

- Phenotypes

= Genetic Variation
Variant table

— Variant image
Structural variants

I~ Gene expression

- Regulation

 External references

I~ Supporting evidence

= 1D History
L Gene history
Gramene Search

£ Co

Custom tracks

th Export data

R+ Bookmark this page

= Share this page

Gene: Zm00001eb038920

Description Zm00001e003884
Location Chromosome 1: 207,741,827-207,746,876 forward strand.

About this gene

This gene has 2 transcripts (splice variants), 44 orthologues and 21 paralogues.

Show transcript table

Transcripts
Orthologues @

41 Download orthologues

Summary of orthologues of this gene

Click on 'Show details' to display the orthologues for one or more groups of species. Alternatively, click on 'Configure this page' to choose a custom list of species.

Species set Show details With 1:1 orthologues With 1:many orthologues  With many:many orthologues
All (42 species) (] 33 2 3
Chlorophyta (1 species) 0O 0 0 0
Liliopsida (37 species) 0O 33 2 0
Lycopodiophyta (7 species) 0O 0 0 1
Eudicotyledons (2 species) O 0 0 2
Selected orthologues
hd entries Showt/hide columns
Species . Type , Orthologue dN/ds Target %id  Query %id  GOC WGA
Score  Covera
Arabidopsis thaliana Many-to-many AT3G10480 n/a 24.90 % 19.61 % n/a n/a
View Gene Tree 3:3,264,194-3,267,695:1
View Sequence Alignments
Arabidopsis thaliana Many-to-many AT3G10490 n/a 29.05 % 19.61 % n/a n/a
View Gene Tree 3:3,267,825-3,271,202:1
View Sequence Alignments
Arabidopsis thaliana Many-to-many NACO053 (AT3G10500) n/a 27.87 % 22.90 % n/a n/a
View Gene Tree 3:3,271,217-3,274,176:1
View Sequence Alignments
Arabidopsis thaliana Many-to-many AT5G04395 n/a 43.32 % 12.13 % n/a n/a

View Gene Tree 5:1,241,555-1,242,374:1

View Sequence Alignments

Login/Register

Search Zea mays B73 V5... Q

n/a

n/a

n/a
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Zea mays B73 v5 (Zm-B73-REFERENCE-NAM-5.0) v

Gene-based displays
= Summary
Splice variants
Transcript comparison
Gene alleles
= Sequence
L Secondary Structure
Gene families
Literature
= Plant Compara
Genomic alignments
Gene tree
Gene gain/loss tree
Orthologues
Paralogues
= Pan-taxonomic Compara
Gene Tree
Orthologues
- Ontologies
E GO: Biological process

i
i

GO: Molecular function
GO: Cellular component

I~ Phenotypes
=l Genetic Variation

Variant table
Variant image
Structural variants

Gene expression
Regulation
External references
Supporting evidence
= 1D History
L L Gene history
Gramene Search

£+ Configure this page
2N Custom trac

1 Export data

« Share this page

R+ Bookmark page

Location: 1:207,741,827-207,746,876  ({Genes Zm00001ebO3BI20Y Variant: PZE01202539642
Gene: Zm00001eb038920

Description Zm00001e003884

Location

About this gene This gene has 2 transcripts (splice variants), 44 orthologues and 21 paralogues.

Show transcript table

Transcripts

Orthologues @

td1 Download orthologues

Summary of orthologues of this gene

Click on 'Show details' to display the orthologues for one or more groups of species. Alternatively, click on 'Configure this page' to choose a custom list of species.

Species set Show details With 1:1 orthologues With 1:many orthologues  With many:many orthologues
All (42 species) O 33 2 3
Chlorophyta (1 species) O 0 0 0
Liliopsida (37 species) O 33 2 0
Lycopodiophyta (7 species) O 0 0 1
Eudicotyledons (2 species) O 0 0 2
Selected orthologues
Type Orthologue dN/dS Target %id  Query %id GOC WGA
A A T S et
Score
Sorghum bicolor SORBI_3007G166100 0.24392 92.24 % 92.52 % n/a n/a
View Gene Tree 7:60,137,051-60,141,707:1
View Sequence Alignments
© Species without orthologues

4 species are not shown in the table above because they don't have any orthologue with Zm00001eb038920.

® Chlamydomonas reinhardtii
# Drosophila melanogaster

e Zea maysai88

® Zea maysb73v3

Maize PanGenome release 3 - Feb 2023 © EMBL-EBI

Login/Register

Search Zea mays B73 v5...

Contact Us | Help

Q
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Get in touch!

e Slides, exercises, brochures, posters:
http://ftp.gramene.org/pub/gramene/outreach/maize 2023/

* Guides: https://maize-pangenome.gramene.org/guides

* E-mail: feedback@gramene.org

* Contact form: https://maize-pangenome.gramene.org/feedback

* Gramene YouTube channel & News blog

* Announcements mailing list

https://www.facebook.com/Gramene @GrameneDatabase
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Gramene - Exploring Function through Comparative
Genomics and Network Analysis
USDA-ARS-8062-21000-041-00D

Doreen Ware, Pl (CSHL, USDA ARS)

Kapeel Chougule, Vivek Kumar, Sunita Kumari, Zhenyuan Lu, Andrew
Olson, Audra Olson, Marcela K. Tello-Ruiz, Peter van Buren, Sharon Wei

Pankaj Jaiswal, Co-PI (OSU)
Justin Elser, Parul Gupta, Sushma Naithani

Sarah Dyer / Irene Papatheodorou (EMBL-EBI)
Guy Naamati, Nancy George

Lincoln Stein (OICR)
Peter D’Eustachio (NYU); Robin Haw, Guanming Wu

Crispin Taylor (ASPB)

i USDA
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Workshop Slideshow Access Information

Slides and other info are located here:
http://ftp.gramene.org/pub/gramene/outreach/maize 2023/

Gramene Protocol Book Chapters: Ly —ray o o
https://link.springer.com/protocol/10,1007/978-1-4939-3167-5 7 RES|®

YouTube: I
https://www.youtube.com/@gramenedatabase3929



http://ftp.gramene.org/pub/gramene/outreach/maize_2023/
https://link.springer.com/protocol/10.1007/978-1-4939-3167-5_7
https://www.youtube.com/@gramenedatabase3929

