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replication
(DMNA -> DNA)

DMNA Polymerase
DODPDG ONA

transcription
(DMNA -> RNA)

RMNA Polymerase

LR RN

translation
(RNA -> Protein)
Ribosome

O-0-0-0-0O-0-Q Protein

vamRacty/E il SRS PR

DNAE AL A5 B B4R,
FEsR M2 AR5 R RIEM S — 25,

3k B https://en.wikipedia.org/wiki/Central_dogma_ of molecular biology
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Wasserman, et al., Nat. Rev. Genet., 2004



B < TR 12 X 4% e BRI R B S5 Ui ) 2 it

Irish, 2010 Zhang, et al., 2004

=t
2
:
\\\\&
p/m|

3B B 3 A 4 (TR 5 5 2 P R IR TP o 42 o 4%



B SR 4 1 AR SR I

7y BE R Ve

tb1 (TCP family) tga1 (SBP family) sh4

Doebley, et al., 1997 Wang, H. et al., Nature, 2005 Li, C. et al., Science, 2006
Wang, et al., 1999
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~ 70005
EE DN

EYEE R A T RN 7> H58 DRI

bzIP  bHLH CPP Dof EIL FAR1 CAMTA

bZIP_1 HLH TCR  Zf-Dof EIN3  FAR1 Gl

LBD LFY NAC  NF-YB NF-YC GeBP  HRT-like

LOB FLO_LFY NAM NF-YB NF-YC DUF573 HRT-like

SAP SBP SRS STAT TCP voz Trihelix

SAP SBP  DUF702 STAT TCP vozZ Trihelix

TR 5% > A 2R 70 R U

E2F/DP GATA ~ GRAS  BBR-BPC TF family
DNA binding domain
E2F_TDP GATA-zf  GRAS  GAGA_bind Auxiliary domain
B rorbidden domain
Nin-like ~NF-X1 ~ NZZ/SPL  SlFa-like With
UL ) ch) Without
—i— One domain
RWP-RK Zf-NF-X1 NOZZLE S1FA - Two or more domains
Whirly  WRKY ~ YABBY NF-YA ZE-HD HSF

Whirly ~ WRKY ~ YABBY  CBFB_NFYA ZF-HD_dimer HSF_dna_bind

_ GARP ,‘ B3 APJJERF
BES1 LSD ' G2-like ARR-B ARF B3 || RAV AP2  ERF
DUF822 Fas R Bl Peptidase_C14 G2-like Response_reg Auxin_resp B3 AP2
. ; :
C2H2 . MYB_related MY DBB CO-like HD-ZIP HB-other TALE
I S
9 i ‘ ) HD-ZIP_I/II
2f-C2H2 : Myb_cna_bind () 2-B.box | CCT iDZP | BELLor
; \ WMADS \ Homeobox HEB
Wus
C3H GRF . Mitype MIKC Hlis e PHD
3 RRM_1 or 5 - g
Zf-CCCH WRC aa COSRRTF Kbox WOX HB-PHD

Jin, et al., Nucleic Acids Res., 2014
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TF family
SBP DNA binding domain

Auxiliary domain

SBP = Forbidden domain
With
Without
> i Y4 B S5 A I (HL e SR R 45 F 4R) i
MADS i

GRF

/\ % Mtype  MIKC
o s \/\

% SRF-TF K-box

> ZE 1L B &5 A 35

C2H2

> DNAZE & 45 i) 2 B

MYB
MYB_related MYB
Myb_dna_bind YWY




N\

it 2k CAE 25 Ko SCHIE < A1 4 1

R

Lineage Species Gene TF (%) Family
Chlorophytae 16 10 828 129 (1.19) 36
Charophyta 1 16 215 273 (1.68) 45
Marchantiophyta 1 19 287 308 (2.06) 51
Bryophyta 2 29932 1 091 (3.64) 55
Lycopodiophyta 1 22 285 665 (2.98) 54
Coniferophyta 2 40 634 1 511 (3.72) 55
Basal Magnoliophyta 1 26 846 900 (3.35) 58
Monocots 38 39 641 1 876 (4.73) 58
Eudicots 95 38 426 1 959 (5.10) 58

Jin, et al. Nucleic Acids Res., 2017



Taxonomic Lineage

Protein Properties

psis rha.frana

TF ID AT1G53160.1
Common Name FTM6G,
Organism Arabidd
Taxonomic 1D | 3702

Viridipl|

Family SBP
 Length: 174aa

ntae; Streptop!

al

%ngh mElhlqb)hr(a Tracheoy

yta; Euphvlloohyta
; rosids; malvids;

MW: 20119.6 Da  PI: 10.1381

Description 50 promoter binding protein-like 4
Gene Model ID Type Source Coding Sequence
Gene Model AT1GS frmm —— m— —1c l

:su:lre
134.9

No. Domain
1 SBP
S 2 Cqael

ATIGEIIBO 1 54

| E-value start End HMM Start | HMM End
2.6e-42 54 129 4 77
T s
T qeC w
o 129

Database | Entry ID

PIRSF | PIRSFO37575
PANTHER | PTHR31251

PANTHER | PTHR31251:5F0
Gene3D | G3pSA:4.10.1100.10
PROSITE profile | PS51141
Superfamily | SSF103612

Pfam | PFO3110

| E-value

| 7.6E-40 54 129 | IPRO04333

| Start | End | IntarPro ID  Description
| 1.49E-129 1 174 | IPRO17238 Squamosa promoter-binding protein
o 16 | 131 Nohit No description
o |16 131 | No hit No description
| 3.7E-33 49 | 115 | IPROD4333  Transcription factor, SBP-box
o | 51 128 | IPRO04333  Transcription factor, SBP-box
53 131 | IPROD4333  Transcription factor, SBP-box

Transcription factor, SBP-box

Ico
Ireou it -dependent
Imgu ask change

| DNA blndlng

| sequence-specific DNA binding transcription factor activity

GO Term GO cCategory
GO:0006355 Biological Pr
G0:0010321 Biological Pr
GO:0005634 Cellular Comy
GO:0003677 | Molecular Function
GO:0003700 Molecular Function
PO T | PO Categ
PO:0000013 anatomy
PO:0000037 _ anatomy
PO:0000230 | anatomy
PO:0008019 _ anatomy
PO:0009005 |

PO:0009006 | anatomy
PO:0009009 anatomy

shoot system
| plant embryo

Gene Structure
Flouers nostfons

PP — S

7 S A Crucifer CNSs
Type No.  Chi End Score
Flowers mostCons 1 chrl 19806339 19806353 | chrl.19463708-19892909.1378 7
Flowers mostCons 2 chrl | 19806557 19806573 | chrl.19463708-19892909.1379 &
Flowers mostCons 3 chri 19806636 | 19806647 | chrl.19463708-19892909.1380 9
Flowers mostcons 4 chrl | 19806669 | 19806678 | chrl.19463708-19892909.1381 7
Flowers mostCons 5 chrl | 19806681 19806707 | chrl.19463708-19852909.1362 20

Description

| Increases di

ing floral transition and stay high therearter.

e Fnily, a novel gene family
encoding DNA binding protelns and putauve transcripnon factors. C.om:ains the SBP-box, which encodes the
SBP-domain, required and sufficient for interaction with DNA. It is involved in regulation of flowering and
vegetative phase change. Its temporal expression is regulated by the microRNA miR156. The target site for the
microRNA is in the 3'UTR.

UnIPmtl Trans-acting factor that binds specifically to the consensus nucleotide sequence 5'-TNCGTACAA-3" of APL
promoter. Promotes both vegetative phase change and flowering.

1. Data indicate that although miR172 and miR156 play distinct roles in the timing of developmental phase transitions,
there is a signaling crosstalk mediated by the SPL3/4/5 genes.
[PMID: 21373962]

UniProt

| binding site
| binding site

—
| SPL4
| Tos277

AthaMap
TRANSFAC

Source |
miRTarBase | Reg

- Query Query Hit Hit
Source Hit ID | E-value m“ End Start End | Description
Refseq | NP_175723.1 e promoter binding protein-like 4
Refseq | NP_974014.1 1e-128 1 1 promoter binding protein-like 4
Swissprot | QIS7AS le-128 1 Eﬁ ;'ﬁ;; h r;zg;:r:osa promoter-
TRANSFAC T05277 - - -
SRING ATlGSSlSO 1-p| le-128 B 174 1 174
Phytozome | AT1G53160.1
VISTA | See CNSs in VISTA
Entrez Gene | 841749
IHOP | AT1G53160
wikigenes | AT1GS3160

1. Cardon G, et al.

Molecular characterisation of the Arabidopsis SBP-box genes.
Gene, 1999. 237(1): p. 10T
[PMID:10524240] » N
2. Riechmann JL, et al. ;/%%‘ SZ j’;{jj;a
Arabidopsis transcriptiof factors: genorﬁﬁje cogha iNamong eukarygres.
Science, 2000. 250(549 0 R 210510
[PMID:11118137]
3. Schmid M, et al.
Dissection of floral induction pathways using global expression analysis.
Development, 2003. 130(24): p. 6001-12
[PMID:14573523]
4. Yamada K, et al.
Empirical analysis of transcriptional activity in the Arabidopsis genome.
Snenne 2003 302(5646) p. 842-6

11



R R ——Z K P

SPYRGVTRHRWTGRYEAHLWDKNSW-NDtqtKKgRQVYLGAYDEEEAAARAYDLAALKYW

g;-_\TlG?Q?OO. 2/153-204 z}_‘?ﬁu tKXj‘

SKYRGVARHHHNGRWEARIGRvF-—--G-——-N-KYLYLGTYATQEEAATAYDIAATEYR
G_

>AT1G72570. 1/222-281
SQYRGVTRHRWIGRYEAHLWDnSCKkEGq—tRReRQVYLGGYDEEEKAARAYDLAALKYW
G_

»AT1G72570. 1/324 DNA binding domain (DBD) Alignment Logo
SVYRGVTRHHQHGRWG

G- 4.0
>AT5G17430.1/209 30

Back to Top

Weblogo K]

By %]
SIYRGVTRHRWIGRYE £, PKQ | {‘
5.
C- " AG"FPQ“ 5 Rl V
>AT5G17430. 1/311 ' : Phylog viogenctic trec or protein. |2 e
SIYRGVTRHHQHGRWG ' 5 10 15 20
G- 46 / ATIG16060.1 (1)
>AT4G37750. 1/282 3.0 ATIGTOT00.2 (4)
SQYRGVTRHEWTGRYE o~ F ; ATIG51190.1 (2}
G- 520 G DTEEE F 100-——+
1.0 TYAKQEA I o —— AT3G20340.1 (6)
~ | S=AK
0.0 4.5 /‘f———m——T T——————————————— ATEGLT430.1 (10)
\ \——51-—+  a— ATGGEEE10. 1 (12)
| \—100—+
,lf---54-—T Y ATEGL0510.3 (14)
+ | | AT4G3TTR0.1 (9]
/--100—+ \
I I i ATSG57390.1 (11)
I Y AT1GT2E70.1 (3)
| fmmm—— AT2G28550.3 (5)
J/==100-—+ f==100—+
| | o —— ATEGE0120.2 (17)
| /===99-—+
| | | frm— AT4G36920.1 (8)
| | \—100—+
e 100=—————— —+ Y ATEGRT120.1 (13)
Y100+ |
| fmmm— AT3GE4990.1 (18)
o 100——-—+
N ATZG39250.1 (18)
fom—— AT3G54320.1 (T)
Y 3 }
R — AT2G41710.3 (15)

2
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1. Blast all against all
\ 2. TribeMCL (I=1.4)
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OrthoMCL (E value <= 1e-05,1=1.5)
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TRV HE 3 Bl 120095 %P 1an t TFDB

PlantRegMap/PlantTFDB v5.0
Plant Transcription Factor Database

Home TFext BLAST Prediction Download Help About Links PlantRegMap ] (e.g., LFY)

Note:

e The new version PlantTFDB 5.0 has been incorporated into PlantRegMap.

Browse by Species
open all | close all
Taxonomic Group (165 species) (G)-species with genome sequence
+- Chlorophytae (16 species)
+- Charophyta (1 species)
#- Marchantiophyta (1 species)
+- Bryophyta (2 species)
#- Lycopodiophyta (1 species)
+- Coniferophyta (5 species)
+- Basal Magnoliophyta (1 species)
#- Monocots (38 species)
+- Eudicots (100 species)
Quick links: Arabidopsis thaliana, Glycine max, Oryza sativa, Populus trichocarpa, Solanum lycopersicum, Zea mays
Couldn't find the species interested? Please try the extended TF repertoires or identify TFs by the prediction server.

AE 165, 320370 SR T

Jin, et al, 2017
Tian, et al, 2020
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Transcription Factor Prediction

The family assignment rules (see details) and thresholds determined by established methods (see details) are used to
identify transcrption factors from the input sequences. When you input nucleic acid sequences, ESTScan 3.0 is
employed to identify CDS regions of input nucleic acid sequences and translate them to protein sequences. By
checking "Best hit in Arabidopsis thaliana", you will get the links for predicted transcription factors to the best hits in
Arabidopsis thaliana in the result.

(See also: TF binding site prediction, Regulation prediction, GO enrichment, and TF enrichment.)

Input protein or nucleic acid sequences in FASTA format (Max file size:75M): example

Or load it from disk: | Choose File | No file chosen

Link: (JBest hit in Arabidopsis thaliana

| Reset l | Prediction I

ARG TN A s I T

15
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GEO
(DNase-seq and ChlIP-seq)

Type Species Organ Peak
DNase I hypersenstitive site 2 10 1 026 748
DNase I genomic TF footprints 1 4 4794 773

TF binding peak (ChIP-seq) 2 4 345 920

9 340 transcriptional regulatory Interactions

JBR T A AR (EE R )
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ResNet Plant 3.0 PubMed

. 1,701 TFs of A. thaliana from PlantTFDB 2.0 ..
rl I -------------- J T Y e————
Retrieva Each TF as the input key word Text mining by MedScan

|

TF-associated interactions

v ¥
Is'it a transcriptional Is-there any transcriptional : Manual curation
regulatory interaction? regulatory interaction missed : (further reviewing
by the-text-miningtools? v original papers if
| necessary)
Y Y !

Assign regulatory types
(Activation/Repression)

o RREMEITERRERS, B KATRK
e B3 ERET.

Jin, et al., Mol. Biol. Evol., 2015
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PlantCistromeDB, CIS-BP, JASPAR,
UniPROBE, TRANSFAC

\ }

|

1 790 binding motifs derived from
experiments

Literature ChlIP-seq (GEO)

Manual curation for the best motif of each TF

v

767 non-redundancy binding motifs ‘

Binding Motif 2 help} Back to Top
Motif ID Method Source Motif file
MP00265 DAP 27203113 Download
B 4.5)
N — -
o — - - - = =3 — Co = —

| Projection (RBHs in the same family)

78 12156 YYFh v e i = ok K 45 SRR RE
&, s 77.6% (45 of 58) M.

RBH: BLASTXU |7 £ It Jin, et al. Nucleic Acids Res., 2017
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156 species with genome sequences

} Species with genome in ‘contig’ level

Groups with members >=4

63 species in 7 groups

A\

RepeatMasker
LASTZ

y

Pairwise genome alignments

Reference | AﬂTAGATATTTTAG'('ET |

Chain and Net [CQTAGATATTTTAGLCT |
Multiz [TATAGATATTTTAGGT |
_ 3 [ECTAGATATTTTAGAC |
Multiple genome alignments for each el
TR~F Tt
reference genome
phastCons, phyloP
\ 4
Conserved elements

Base-resolution conservation scores Tian, et al. Nucleic Acids Res., 2020
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Capsella grandiflora
Capsella rubella

Arabidopsis thaliana

. ha\leri
idopsis
A(abldo

Nab'ldOPS\ :

a
sy o

>
=
=1
0

e =

Malpighiales
T
(o] ]
£ g §e 4
s & ¢ 3 s.
S 533 8 %
2 =5 ¢ § S
S 3 ¢
3 8§ 2 v O
c 3 x L o &
028355389 o
R RO N
8§88 |78 8Y, 5
a 2 @
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3§ .8 &
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S VN B S of e
/ S0 @ c?
S P @ o W
QL Q*‘ (N A - go
@ o\ ul
<« We a\"em
ciod'
. nic
ap©
LotuSvl . radiate %
Eudi Vi s B
udicots vigna angularis o
Phaseolus vulgaris
Glyei
Monocots lycine max

— 0.1 substitutions / site

Total: 63 species in 7 groups

DR B AR STE

Scale 5 kb | TAIR10
Chr1: 25,000 30,000

Arabidopsis thaliana gene annotation
TAIR10 Genes  mERINEEHEITEN NS IR E I 111

Arabidopsis thaliana conserved TFBS
Conserved TFBS | Il

Arabidopsis thaliana FunTFBS

FunTFBS

Chain and Net Alignments
Arabidopsis lyrata ChainM\ml ]! !
Brassica napus Chain|
Carica papaya Chain
Arabidopsis lyrata Net s e

Brassica napus Net| Qi SRt
Carica papaya Net

Multiz Alignments||

I A
Conserved elements | [ | NI WA ANETIUVAAAN

PhastCons Arabidopsis thaliana PhastCons

2 Arabidopsis thaliana PhyloP
PhyloP ‘ '

670077 MRS Tt
o 22012 H8 3k ) R ST

Tian, et al. Nucleic Acids Res., 2020
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TAIR10 Genes IHIHEEHHHHEE
2 -
PhyloP
1

1-
Base frequency

0

Chr1:8219814-8219824
- & . PhyloP

Base frequency

TACACGTGTO CT

Cor.=0.91
TC
féf | PN
o o -

O_ = -«
~

Tian et al., Nucleic Acids Res, 2020
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Inconsistent
B Consistent *kk

c 21

()

e

fg H-% T FunTFBS3k & 4t K5 52 1)
> IR R P = VA

L 11

Less reliable  Highly reliable Functional

Permutation test, *** p<=0.001

PHtifabr: FeoR B F 45 A48 (TFBS) Hhi IR 1AL Tian et al., Nucleic Acids Res, 2020
PR SCRER LR AR

23



FunTFBSTERf HE % & T Re 1 5 5

AN Taia i A S TRER R

)ik

iR

DF TFBS

AR B AR TFBS

Conserved TFBS 5 {#-7 o/ EZSKTFBS

FURTEBSIII] % FunTFas i o 9 £ TRBS

37 DNase-seq footprint TFBS el
Conserved TFBS *kk
B FunTFBS ' :
qc> 2 **k%
E *%k%
< : !
L:) *k%k
) *kk —
-o —
Sl T ]
L ——
0 I
Less reliable  Highly reliable Functional

Permutation test, *** p<=0.0001

Fold enrichment

AN
1

w
1

N
1

*k*

**%

DF TFBS Conserved TFBS FunTFBS

BT 400 R I B S 42 R 25 ATRM
2

Tian et al., Nucleic Acids Res, 2020
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Lineage TF (genome-wide) TFBS (genome-wide) TFBS (in promoter) Regulation
BOP clade 1,916 1,854,476 227,485 205,317
Brassicales 9,290 8,132,692 1,295,434 1,186,210
Fabales 3,587 6,196,677 440,244 356,140
Lamiales 1,085 1,281,855 76,684 61,165
Malpighiales 1,681 1,298,748 131,610 107,447
PACMAD clade 2,038 1,804,188 196,038 183,386
Rosales 1,897 1,428,865 126,082 94,897
Total 21,494 21,997,501 2,493,577 2,194,562

8 i TIMEYISERF6 3 il
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AT3G22830: 5 HRIFPAR R IFE &1 (HSFAED

AT3G12
3G12580 AT3G10800
AT3G23990

40

AT3G094
AT3G24500
\ / AT2G29500
4 /

AT3G2230 \\ E
— >
\

~ AT3G22830 b= AT2G26150

Ol
AT3G44110 //7/ \\\\\\\A
/ \

AT5G52640

\V AT5G51440

AT4G26780

AT3G51910

AT3G63350

AT4G25200

FEERI GO Bt &

response to heat

response to temperature stimulus
protein folding

response to abiotic stimulus

g response to high light intensity
ﬁ response to inorganic substance

response to stress

response to cadmium ion
response to light intensity

response to metal ion

0 5 10 15
—|Og1o (FDR)
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> BRATES
MR FH P S N\ B ik R 1) 38 45 e b i 3 [R] i i s ik A
> GOE4&
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Transcription Factors Regulatory Landscape
Family assignment rules Regulatory elements (cis-Map)
TF knowledge base Regulatory interactions
Extended TF repertoires (TFext) Architecture and evolutionary features

Prediction and Analysis Tools

Prediction: TF, Binding site and Regulation (FunTFBS)
Analysis: GO enrichment and TF enrichment

Utilities: BLAST and ID Mapping

Evolution and Conservation

Orthologous groups and RBHs
Pairwise and multiple genome alignments
Conserved elements and conservation scores

TV s Ty, gl HREGEDY T
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FER AT S BRI B RS S A B AR BT U eI R
S U X 28 B — 28 5 35 22 T AH N R AL 2% B IR A A UL R, IX B8
F IR CER 25 ) o/ (Network Motif)
EESEAYIN K BT, IEAEE— R ot —— i
(Feedback Loop)

SIS AN B 77 AU R WX L 25 74 T 2 e 58 R € AR V) D BE R D) e
Juft

rrrrr

Ajoﬁ, 2007
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Static Endogenous Exogenous
a - Cormgies raracnption factcr cormbnators - Sirpre transcrpton {ecior comberabons -
- Frvwy tanpets Do traracrpton facion = Many targets per rarsonphion factor
- Mghly nter-conrected | = P inler-CONNacind ramcnphon Wecion by
tramcnplon ectors - Mary single nput motfs

c_ 10 =
& 3.420 280 257 748 678 362
3 T7.074 550 481 1217 1,082 566

RE D-deges () 21 [ 20 ] 15 ] 16 16 16

g*:; Out-degree (<k_,>) 498 79 65 370 ] 50 o

33 Path longth (</>) 47 21 20 22

BE Clustering coefficient (<c>) 0.11 0.00 000 ¥,
7 Single input (SIM) 1,748 (37.6%) 130 (320%) 17 peew) | 438 NESIEM N (s 7%) | 228 CERES
= Multiple input (MIN) 25 (.o%) 96 [(22.7%) 50 (16.8%) 180 (23.6%) 226 (273%) 8 (202%)
L Feed-forward loop (FFL) 2,581 (ss.5%) [ 160 [NEREES) E (o 5%) 145  (19.0%) 141 (17.0%) 80 o)
= Total 4,654 406 301 763 829 386

IR 28 G FH BB DN A2 2% B TR PR i HE T 5 2 e i R
NI 28 G A5 Y B LSR5 7 FR) e 3 DAL e e g B ) U 2 R Tk e S 47 Y 25 Al

Luscombe, ef al., 2004 31
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KB TM: ATRMHP S5 E R 03 DN 22 18] (1A B R 42 2E A ) X 4%
R 2% . ATRMA 2 5 R0 RE Y 3 (A 22 1) B R B8 4 4 RS ) 2%

Jin, et al., Mol. Biol. Evol., 2015



KB T W25 DN M 41 4 Ja) PR T 45
AR NP =

RE PMH
<Targets per TF> 2.96| <|3.77 B S R 1 W IR) 522 ] 75
<TFs per target> 2.75|>(1.97 W = o
< Path length > 3.77|>|1.74 T A K
< Clustering coefficient > 0.21 >10.08 Y% 1 2 2 1

KA T M EAE 2T H5FRIN T 2R
ZR R, LT U 4% AT R ) TR 5 B A R A T B
R

Jin, et al., Mol. Biol. Evol., 2015
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Motif Development Stress response
Motif 5 107 54
X X _
/ \ / \ Motif 6 25 4
/ Motif 10 17 0
Y—>1 Y—><7 Motif 11 32 0
Motif 5 (303) Motif 6 (53) Motif 12 23 0
X X\ / X
Y 5 Z Y > z Y > z GO ID GO term P
GO:0048731 systemdevelopment 3.2e-16
Motif 10 (22) Motif 11 (34) Motif 12 (25) ,
GO:0048856 anatomical structure development 7.9e-16
GO:0007275 multicellular organismal development 3.6e-15
GO:0032501 multicellular organismal process 7.9e-15
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A. thaliana
V. vinifera
Novel TF families:
ARF, BES1, EIL, GRAS, GRF, HD-ZIP, HRT-like, 0. sativa

LBD, LFY, MIKC, NAC, NZZ/SPL, RAV, SRS,
STAT, TCP, Trihelix, VOZ, ZF-HD

S. moellendorffii

1
1
1
1
1
1
1
i
1
! P patens
1
1
1
1
1
1
1
1
1
1
1
i
Ancient TF families: i
AP2, ARR-B, B3, C2H2, C3H, CAMTA, CO-like, CPP, !
DBB, Dof, E2F/DP, ERF, G2-like, GATA, HB-PHD, HB- !
other, HSF, LSD, M-type, MYB, MYB_related, NF-X1, !
NF-YA, NF-YB, NF-YC, Nin-like, S1Fa-like, SBP, TALE, ! Green alga
WOX, WRKY, Whirly, YABBY, bHLH, bZIP 1
1
T 1
1
| i | I I Time line
About 1000 450 420 160 110 Million years ago

Jin, et al., Mol. Biol. Evol., 2015



ten

Inforrmation con

20

15

10

SUE GRS

o = INIDNASE &R 5%

P=0.018

e TN EEHEERERE
(information content)

Novel

Jin, et al., Mol. Biol. Evol., 2015



<
N

7

= =4

ek

AT T2 5 R B R i

Type Development Stress response
Novel 85 19
Ancient 157 150

One-tailed Fisher's exact test: P = 1.36e-08, odds ratio= 4.26

GO ID GO term P
GO:004573 system development 3.9e-14
GO:0043856 anatomical structure development 5.8e-14
GO:0043513 organ development 1.3e-12
GO:0032302 developmental process 1.8e-11
GO:000727%  multicellular organismal development 1.8e-11
GO:0032301  multicellular organismal process 2.4e-11
GO:0022621 shoot system development 1.4e-10
GO:0043387 shoot development 1.4e-10
GO:00432366 leaf development 5.5e-09
GO:0043827  phyllome development 1.3e-08
GO:0010016  shoot morphogenesis 1.9e-08

Jin, et al., Mol. Biol. Evol., 2015
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Targets per TF TFs per target Motifs (5, 6) Motifs (10, 11, 12) Proportion of TFs in targets
Mean 7.13 2.76 5.13 1.46 0.42
</>mean < > < > < > < > < >
Novel 33 17 29 21 41 9 33 17 12 30
Ancient 79 33 68 44 75 37 94 18 57 33
Odds ratio 0.81 0.89 2.24 0.37 0.23
pP* 0.34 0.44 0.04 0.01 1.80e-04

* One-tailed Fisher's exact test

52 R AR IR A G, i R T s DR MW e - O % e e o IR 7 A
2 5 A A=A FL 2 B I 4 25 40 e R AL 22

BE—D M 11

et 5 2 5 M g i 2 18] ) N AE SR K,
—EREE _ERRE 7O AEM s T R S R R T 2 5 R B IR

Jin, et al., Mol. Biol. Evol., 2015



S

VTA

LI Y7000 R AR FE S A A IR RO SCHR,  BEEEH — B g BRI e S R Kk 2R

B
RYAH) T ISR AL ORI T, B UCRAT T B M 3 K0 S 0
FAH,

XTI S S R0 T VR R I S RE AR AT, R R R B RR

T DNase-seq~ ChIP-seq%s il &l /7 8ds, RGEEE [ HEYE KA 1% o
IS SCERFZ AN N LA . ChIP-seq A A A8 FH % 3% R 25 5 R0 o Tl 45 7 AR 1 78
O FEA) B SO TR 2%

R — RANEY s IS o dr i TR, QFEE R . dahf i min. i
FETRIMAI T e & 2R 7 A ss

BT R G ER s iR S, R TR E TSR P25 . B A= )R 22 41
MY HMBAEMNZE G5 R ZE R, BoR T NS5 5 D) Re 2 (B N AE SCIEE o

P 1 IS SRR AR o A P 25 67 B B IR Gt S AR R AL, FR AR T R 1
TINS5 Rl 11 22 4 i AR DS 0 ) B B R



R 250 EMN¥ 6
EEH A AR




LI Nl



	植物转录调控数据与分析平台简介
	转录调控是遗传信息表达调控的关键
	转录因子及其重要性
	转录调控网络是理解植物发育与抗逆的基础
	幻灯片编号 5
	幻灯片编号 6
	主要内容
	植物转录因子家族分类规则
	幻灯片编号 9
	幻灯片编号 10
	详尽的注释——转录因子个体水平
	详尽的注释——家族水平
	直系同源群
	植物转录因子数据库PlantTFDB
	植物转录因子预测平台
	主要内容
	基于实验鉴定的调控元件与相互作用
	基于文献挖掘构建的拟南芥转录调控网络 (ATRM)
	转录因子结合矩阵的整合与跨物种映射
	保守元件的系统鉴定
	保守元件与单碱基分辨率的序列保守值
	结合矩阵碱基频率和序列保守性的相关性�
	此相关性可有效筛选功能性转录因子结合位点�
	FunTFBS准确地鉴定功能性转录因子结合位点与调控关系�
	绘制基因组范围的转录调控图谱�
	应用示例：预测转录因子功能
	转录调控预测与分析工具
	植物转录调控数据与分析平台
	主要内容
	转录调控网络由一些结构元件组成
	酵母内、外源系统在网络结构上存在显著差异
	水生到陆生——植物演化历程中的重大事件
	科学问题
	发育子网络与应激子网络的划分
	发育子网络和应激子网络在全局拓扑结构上的差异
	网络结构元件组成
	植物登陆后产生19个新转录因子家族
	新类型转录因子具有更高的DNA结合特异性
	新类型转录因子倾向于参与发育过程的构建
	新类型转录因子参与网络构建的偏好性
	幻灯片编号 41
	幻灯片编号 42
	幻灯片编号 43

