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Chromatin accessibility map of rice root tips at single-cell resolution
Here, we applied single-cell ATAC-seq to 46,758 cells from rice root tips under normal and heat stress
conditions to comprehensively delineate chromatin accessibility during root development of an important crop. In
this platform, we developed a single-cell chromatin accessibility database for describing chromatin responses to
heat, and identifying cell type specific accessibility changes to this key environmental stimulus
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eRice

Rice Epigenetic & Epigenomic Database

Welcome to eRice

News
November 1, 2020
Optimized webpage.
Added components column.

January 9, 2020
eRice database Is published on
Piant Biotechnology Journal.

November 1, 2019
eRice v1.1is online.

August 3, 2019
Improved eRice website design

May 1, 2019

Improved Genome Annotation.

March 25, 2019
Updated 6mA Al Predictor.

January 29, 2019
eRice v1.0 is online.

November 17, 2018

A paper describing DNA 6mA
methylation In rice and Its assaciation
with  gene  expression,  plant
development and siress responses has
been published on Molecular Plant.

Related to sites
e “
SNCBI

‘Gene Annotation BLAST

SR TR E A=

About Site Map How to Cite Help Contact

DNA Methylation Components. 6mA Al Predictor Muti-JBrowse Download

Rice Epigenomic & Genomic Annotation

Epigenetic marks played an essential role in various pathways, including
transcription regulation, DNA replication and repair, development and differentiation as
well as response to environmental factors. Thanks to single-molecule real-time
(SMRT) sequencing, recent discovery of DNA N6-methyladenosine (6mA) methylation
provided new insights into altering the activities and functions of developmental
signals and stress responses.

In rice (Oryza sativa), genome-wide 6mA distribution at single-nucleotide resolution has been
reported in two main and parental cultivars (Nipponbare, japonica group; 93-11, indica group),
which were regarded as reference genomes of japonica and indica groups. Here, we have
developed a species-specific epigenomic database, eRice (an Epigenomic & Genomic
Annotation Database for Rice), to facilitate efficient epigenomic studies for both japonica and
indica groups
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DNARRE{L Al Filll5FmE

Positive
IN-++"NCN-++-N

Positive

Negative

i
1l
1l
1l
1l
]

Negative Example:
“NCN-Nj

GIACCGCTCAGT
GCMTTCTGGCCATATCTIGGA
TAATAGTT rc.uucwnclcrmu T/\mnclcmuem AG(.AYL,CT‘A'l/\TJ\TT(zGN\'th\uGS/\hTM TAGATAACTGTAA

j

ARARAARGGCATCAGATTTTAGT

| | T
) '\ :a_}: :a_/: TCTTTATAT T TTGGARMMGGAGGGAGTAGGTAT IRATTTGTIAT TTTGGAAMGEAGGGAGTAGGTATTAATTTGT TTGTTTTTAGAG GAAAGAGTGAGATTGTAG
Y [ Y H T H Amrrsu\mmrm’mchcm’wcmrvm.m,mssm TGGACTGTGCGATGGCATTTCACGGAAT TCGCAT TCATCAGGAACATGCGAATTGCGTGA
P AATGCGATGOGACAAGTGTTTT CATTAGCTTT o TGTAACAGG
P4 bp 4 bp 41 bp P41 bp i A AAATCACAT T TCAT AAAGTCAGCAGGCCACAT AT TS
41 X 4 example results
Type/Paste the gene sequence with the Fasta format below:
BmA
- 3
B6mA

Procedure of 6mA Al Predictor

6mA Al fiI TR

Training data

6mA Al Predictor
Sequence

CCGGAGAGACAACGGGATCCAGGLGLCAGCGACGGATCCGG
GACAACGGGATCCAGGCGCCAGCGACGGATCCGGGATCTGE
ACGGGATCCAGGCGCCAGCGACGGATCCGGGATCTGCCGCC
GATCCAGGLGCCAGLGACGGATCCGGGATCTGLCGLCCACG
GLGCCAGCGACGGATCCGGGATCTGCCGCCCACGACCCGAG
GGATCCGGGATCTGCCGCCCACGACCCGAGTCATCGTTGGA
TCCGEGATCTGLCGLCCACGACCCGAGTCATCGTTGGATCC
GATCTGCOGCCCACGACCCGAGTCATCGTTGGATCCACCAT
TGCCHLCCACGACCCOAGTCATCOTTGGATCCACCACGTTG
ACGACCCGAGTCATCGTTGGATCCACCACGTIGCCACTAGA
CCCGAGTCATCGTTGGATCCACCACGTTGCCACTAGAGAAA
GAGTCATCGTTGGATCCACCACGTTGCCACTAGAGAAAAAG
GTTGGATCCACCACGTTGCCACTAGAGAAARAGGAGGCGAG
GGATCCACCACGTTGCCACTAGAGAARAAGGAGGCGAGAGC
ATCCACCACGTTGCCACTAGAGAAARAGGAGGCGAGAGCGA
CCACCACGTTGCCACTAGAGAAAAAGGAGGCGAGAGCGAGG
CACCACGTTGOCACTAGAGAAAAAGGAGGC GAGAGCGAGGG
ACCACGTTGCCACTAGAGAAAAAGGAGGCGAGAGC GAGEGT
CCACGTTGCCACTAGAGAAAAAGGAGGL GAGAGCGAGGGCA
CACGTTGLCACTAGAGAARAAGGAGGCGAGAGLGAGGGCAA
GTTGCCACTAGAGAAAMAGGAGGLGAGAGCGAGGGCAAAAL
CACTAGAGAAAAAGGAGGLGAGAGLGAGGGCAAAACGGAAG
CTAGAGAAAAAGGAGGCGAGAGLGAGGGCAARACGGAAGAA
AGAAAAAGGAGGLGAGAGCGAGGGCAAAAC GGAAGAATAAG
AAGGAGGLGAGAGCGAGGGLAAAACGGAAGAATAAGTTGAG
AGGAGGCGAGAGCGAGGGCARAAC GGAAGAATAAGTTGAGG
GGAGGCGAGAGCGAGGGCAARACGGAAGAATAAGTTGAGGG
GAGGCGAGAGCGAGGGCAAAACGGAAGAATAAGTTGAGGGA
CGAGAGCGAGGGCAAMACGGAAGAATAAGTTGAGGGAGAGG
GAGAGCGAGGGCAAAACGGAAGAATAAGTTGAGGGAGAGGG

Probability to be 6mA

0.953
0.018
0.014
0.030
0.391

0.001

0.023
0.890
0.001

0.585
0.003
0.005
0.010
0519
0.014
0.002
0.004
0.004
0.003
0.018
0953
0.576
0136
0.314
0.003
0.004
0.000
0.005
0.043
0.001

FREML LTI

(. 3. (E5hKE)

Predicted
Result
GmA
No
No
No
No
No
No
6mA
Ne
6mA
No
No
No
BmA
No
No
No
No
No
Ne
BMA
BmA
No
No
Ne
No
No
No
No
No
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Method Su%)  Sp%)  ACC%)  MCC(%)
PeDNC B30 6557 6 09
ifmA-Pred 095 B0 KB 066
MmAPed B2 NI BN 07
DNAGmA 670 8659 s 0%
SDM6A B2 00 810 076

IDNA6mA-ice §386 84 8363 067
SNNRice6mA 16 %32 BU 087
SMEP 9048 %058 9048 081

o FRMEIRZRIXEI95%
® FERFRMIAIEHEUEER
o RMESIHALEE LERFESRIFNIRE



2, RM=EERETNIREISMEP

Train model ES Deep neural network F
e L
—— —— Ne
e oo BRI e CORCHED
s weon s pos (TTOTTOAOATTRSACACTTO0 g (ool e > -
™ ﬂ t o KOHATTOATNEEDONTATN | | o-eo0xe 'H%.H kblllc (i
v e oot \TTCTOTTACMTICTOTARLK -
meA 20+ E-Dohp 208008 B C'l' CATTACAT CAT CAA '|' AET '|' FU"ly connected model Convolutions
ﬂﬂﬂﬂﬂ o Neg2 HEKHTEATUCTOATITSTS - w_PS E°__L_ SRR
_ O, "_“,\ D o m_ JEESE smnms @ mm
sone o T v DAL HoghD; mi s B,
| PR s ffh o s (UTITCOMEATIN - E) * R A

Neg2  (CLCAMCCACKA CCCATCTCCATCTC AACG -

%5! 1= G2 ImR EAREL)I 25

DDDDDDDDD

New Phytologist, 2021



Site counts (x10°)
o r B Lo} ] o0

I

Bits
=
(=] [=]

=
=

Bits
=
= [

=
=

DNA BRIZESTiN=EY

B6mA '

B6mA Exp 6mA Pre

1 2545876 21011213 R15161710192021 1234 5 679 910t 112131415 61?151 2N

%3% %AI?E&%% EI wgcum A

95.89%
sites

Exp Pre

6mA Pre

B6mA Exp

148066 97457
(21.17%) (17.25%) A
e B e h-.,h_.% CA TS = | - EE"r?& e

125456748 910111213141.}161?18f92021 1234567881012 MM 5161 715182021

116949 123085 ;
(17 72%) C (21.78%) C -
L — GEchoVE o | oo &Qfﬁ-n A i e

122345 E 789 101112131415161?13192{]21 12345678 510011121 M4 3161 11818202




Al Fll = iSRS EMS

24395
100 95.86 95.66
é 80 -
2539 525608 O 60-
O
67696 i~ ]
S 40
o
&1 20 -
26434 603454 6278164 ;
o qe®
e WO Qo

IEE S FRESR



Enrichment fold

Al F{L = RYIEME

_I_I
*

95
75 :
5.5 1

3.5 |
25

g L. NC
|
I
|
2.0 1l
|
I

I ] HS

N W R

10 ]

Enrichment fold

m : ” : " r Q%. (51.
AC*T oD G QX o
\ %cﬁ ,\fL‘E)g ,.L!\‘b% ,L@’\% ,\cb[ﬂ’ B Q’D‘Q’

o c}\{l' 0(\(!&" 0»(\(1 ’ {\)\’ G‘C\(L 0\(\0; o 0\\(%' AV

IERFE TR =RESIE MMM TemAERS SIS



Exp

RBEXERE D

Pre

Ratio

B

LOC_Os03g63750

(%)

1.5

|
-

0.5

0

i

<
S

&N
< o©
Q©

0< N
lc >N e®

et
«O
°©

OsHsfA1 —
- I
- .. - - - e - -
P1 P2 P3 P4 P5 E1 P6 = o
500bp
NC
12 % he
- 10 l
S s
E *
< 6
2 *
*
£ * e & = I
2 2 I _
c I - I I o I = N . _—
Ll 0+
N & <& > © - Py
-3 N N N o5 I K
& & & & &
LOC_0Os06g10880
OsAREB1 —
—— i i i n
- -— -—
nee . v e 500bp
8 NC
*
o 25 . S
[=]
s 2 I
=
“E’ 15 I I I
."C_J’ 1 I - I P I < I
o os

0




3. (F=H=EGEEFAIREISMOC

Feature data extraction and model training
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Smart Madel for Open chromatin region in Rice

HOME Japonica group cultivar Nip Indica group cultivar 93-11 JBrowse Download

A Smart Model for Open Chromatin Region Prediction in Rice Genomes
Chromatin accessibility is one of the most important chromalin structural features that determine the degree of
nuclear macromolecules accessing chromosomal DNA, which is crucial to gene transcription regulation Here, we
designed and developed a rice-specific SMOC tool based on deep leamning algerithms thal have multiple layers
of CNN architecture for OCR prediction in two rice cultivars NIP and 9311 in normal and heat stress conditions.
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Heat Shock

NIP e
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JGG, 2022
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