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The regulatory DNA Landscape in the rice endosperm
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Gene expression regulation plays central roles in all biological processes,
such as development and response to environmental signals. Recognition of cis- elements by
transcription factors (TFs) fundamentally shapes the gene regulatory networks. Comprehensive
collection of TFs and their binding sites is critical for understanding of gene regulatory network
in an organism. We presented in vitro TF binding atlas in rice, using DNA affinity purification
sequencing (DAP-seq). We transferred >1000 rice TF cDNAs from Gateway entry clones to plX-Halo
vector. DAP-seq identified in vitro binding sites of 332 TFs. TF binding sites spanned 136 Mb,
suggesting that 36 % of rice genome potentially has gene expression regulatory functions. We also
identified distinct recognition motives between closely related TFs. Collectively, we provide the
novel resource for deciphering gene regulatory network in rice.



bZIP RISBZ1 DOF RPBF Kawakatsu
et al., Plant J 2009; Plant Cell Physiol 2010
Song et al., Science 2016
cDNA  Gateway 816
DAP-seq
1)
5 7 12
RNA MRNA-seq 19,199
1,014
86
2
DAP-seq
Gateway 5UTR
cDNA Gateway
pIX-Halo 1 plX-Halo-
FO plX-Halo-F1 plX-Halo-F2 SP6
N Halo-tag wheat germ
Gateway
Gateway
96 x14
3)
8 DNA  Covaris M220 150bp
NEBNext Ultra Il library prep kit DAP-seq
TNT Wheat germ system
Promega Halo-tag MagneHalo DAP-seq
DNA
Index hopping unique dual index PCR
HiSeq4000 50SE Bowtie2
IRGSP-1.0 gem 864



DAP-seq

Number of binding regions
Number of detected binding events
Gene density

TE density
mCG
mCHG
mCHH

332
40%
136Mb (36%)
1
DNA
1

50
160

DNA

+ 332 TF DAP-seq
. 7,841 ,688 binding events
-1 ,582,851 binding regions

. 136 Mb (36%) covered by peaks

g B L5 | o
= i"‘//‘z §“\’ s\ ' binding events = 7
w&%@/} Y S is \~ 0 3 + 2 + 3
] 7% / R % o = = £=>
7 e I g [T i) T
Qeia” x,iy\\p//\ I I ¥
L3 . . \".-‘9 > ‘\‘(‘D ;l: ‘E__l il:
KR | < il Y I
s oy B I l 1 1 ! 1 I i
chrz on® o [ =
1 + 1 + A
binding regions = 3
1.
DNA
CG CHG CHH
30 bzIP DAP-seq
2kb bzIP
2A
bzIP biological process
2B
A ar B \-
30 bZIP TFs ELov\gzrgel Clusters 15 s
cliisiers 12345678 9101112131415 “Rglopwin
| 1 response to peptide
2 =
%) L 3 = cell wall related
ge = 7| B= =
gg > 8 = y
® g o 4 o S = cytokinin response
-— - 5 O = -
é g iif:“j - o 7 6 ‘g E B | photosynthesis
85 .. » 2f
o 9 3 3 -
8’) S 2% (O] K=} ] pu
52 al =
L g 10 L
= —_ H lateral root formation
11
ﬁ e 1312 !
- 14
2. bzIP
A. bzZIP B. bZIP

gene ontology



22 bzIP

bzIP

3. bzZIP

22 bzIP

332

96

bzIP



Kawakatsu Taiji Ecker Joseph R. 69
Diversity and dynamics of DNA methylation: epigenomic resources and tools for crop breeding 2019
Breeding Science 191 204

DOl
doi:10.1270/jsbbs. 19005

3 3 1

Taiji Kawakatsu

Rice Transcription Factor Binding Atlas

Plant and Animal Genomes XXVIII

2020

ENCODE

2019

2019




(Kawahara Yoshihiro)

(30546370)

(82111)




