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What is Brassinolides(BR)?

Plant g Mammal
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o ; Brassinolide
Brassinolide Testosterond 8}, )
Insect L
i Fig. 3. Flowering stalk of a rapeseed (Brassica napus) plant (A),
pollen grains isolated from the mature stamina (B) and the

" structure of the steroidal phytohormone brassinolide (C). In 1979,

o brassinolide was isolated from bee-collected rape pollen and its

Ecdysone (BLEZWK) chemical structure determined by X-ray analysis.

Bishop, G.J.et al.2002 Mitchell et al., 1970



BRassinosteroids regulate most of the yield-
related factors

» Increase yield:
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> Decrease loss:

Lodging resistance
Stress resistance

Disease resistance
Nutrition utilization efficiency

BR has a great potential in agricultural improvement.



Morphology of severe BR-deficient mutants

Arabidopsis Rice Tomato

Szekeres et al., Cell, 1996; Mori et al., Plant Physiol, 2002; Koda et al., Plant Physiol, 2000



Learn more about BR signal transduction from
NCBI

(brassinosteroids|[Title]) AND ((pathway|[Title/Abstract]) OR
(signal[Title/Abstract])OR (function[Title/Abstract]))

‘ Review

A. BR level low B. BR level high

Key words:

BRI1 BRI1

Yang CJ et al. The mechanisms of
brassinosteroids’ action: from signal
transduction to plant development. Mol
Plant. 2011 Jul;4(4):588-600.




OsGSK2, big player in rice BR pathway
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Seacher for GSKs in plants

Rice Genome Annotation Project BLAST Search

—Select type of BLAST Search

Search protein database using a protein query sequence
blastx

—Select database

[Genes in MSU RGAP Release 7 - Protein Sequences v| Select the database to search using blastp.

Choose Search Set -
e 0\ Reference proteins (refseq_protein) v ‘9
Organism -
Optional | Zea mays (taxid:4577) ‘D exclude
| Triticum aestivum L., 1753 (taxid:4565) ) exclude
| Glycine max (taxid:3847) \D exclude
| Lycopersicon esculentum (taxid:4081) ‘D exclude
| Physcomitrella patens (taxid:3218) \D exclude
| Arabidopsis thaliana (taxid:3702) H:] exclude
Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown. 9
gxfll-ldle (] Models (XM/XP) Non-redundant RefSeq proteins (WP) (] Uncultured/environmental sample sequences
ptiona

Program Selection

Algorithm O blastp (protein-protein BLAST)
O PSI-BLAST (Position-Specific Iterated BLAST)
O PHI-BLAST (Pattern Hit Initiated BLAST)
@ DELTA-BLAST (Domain Enhanced Lookup Time Accelerated BLAST)
Choose a BLAST algorithm Q

Paralogs of
OsGSK2

» Ortholog of
OsGSK2



Family analysis of GSKS based on sequence
alighment

A0A2S1ZVY1 S1GSK2
AT1G06390.
AT1G09840.
AT1G57870.
AT2G30980.
AT3G05840.
AT3GB1160.
AT4G00720.
AT4G18710.
AT5G14640.
AT5G26751. 1
BETOTS ZmGSK2
K7M2T3 GmGSK2
LOC_0s01g10840.
LOC_0201g14860.
LOC_0=01g19150.
LOC 0s02g14130.
LOC_0203g62500.
LOC_0205g04340.
LOC_0205g11730.
LOC_0206g335530.
LOC_0s10g37740.
MIWKOS | TrGSK2
P49840 GSK34_HUMAN
P49841 GSK3B HUMAN
010452 SpGSK3 SCHPO
Q2NL51 GSK3A_MOUSE
QBVML1 PpGSK2
sQOWVE0 GSK3B_MOUSE

BIN2

= e e e b e e e

N

0sGSK2

Clustal-w

GEANISYICSRYYRAPELIFGATEYTTSIDIWSAGCVLAELLLGQPLFPG
SIDIWSAGCVLAELLLGQPLFPGENSVDQLVEIIKVLGTPTREEIRCMNP
APELI FGﬁSE‘"“ﬁZ IWSTGCVMAELLLGQPLFPGESGVDALVEL
T T W VMAELLLGQPLFPGESGVDQLVEIIEKVLG
"GC LﬂELLLGQPLFPGE\S 'DQLVEIIEVLGTPTREEIRCM
AGCVLAELLLGOPLEPGESGVDQLVELTKVLGTPTREETKC
NISYICSRYYRAPELIFGATEYTSAID GCVMAELFLGH
VCHRDIKPQNLLVNPQTHQLEICDFGS PGEPNISYIC
VLGTPTREEIRCMNPHYTDFRFPQIKAHPWHE IFHKRMPPEAIDF
IDIWSAGCVLAELLLGQPLFPGESGVDQLVEIIKVLGTPTREEIK
AGCVLAELLLGQPLFPGESGVDQLVETIKVLGTPTREETKCYNPN
GC LﬁELLLGQPLFPGESﬁ"DQL”E::T”LG"P"FEE'FC'YPVV"EFFF

SAGC LAELLLGQPLFPGESJ ‘DALY E__iELGTP_EEE_FC“)P}i_EF
TT SAGCVLAELMLGQPLFPGESGVDQLVEI IKVLGTPTREEIKCM
TT SAGCVLAELLLGQFVFPGDSGVDQLVET KHM
EYTTSIDIWSAGCVLAELLLGQPLFPGESAVDQLVEIIK 3
YYRAPELIFGATEYTTAIDLWSTGCV) AELLLGQPLFPGESG DQLVEIL
TEYTTAIDVWSAGCVLAELLLGQPLFPGDSGVDQLVEIIKVLGTPTREEL
GCVLAELLLGQPLFPGESAVDQLVEIIKVLGTPTREEIRCMNPNYTEFRF
TSIDIWSAGCVLAELLLGQPLFPGESAVDQLVEIIKVLGTPTREEIRCMN
ALAYIHRVVGYVCHRDIKPQNLLVNPHTHQLELCDFGSAKKLVPGEPNISY
GCVLAELLLGQPLFPGESAVDQLVEIIKVLGTPTREEIRCMNPNYTEFRF
LVDPDTAVLELCDFGSAKQLVRGEPNVSYICSRYYRAPELIFGATDYTSS
LLGQPIFPGDSGVDALY E::T 'LGTPT FEQ REMNPNYTEFF FPQ KAH]
TPSREQIETMNPNYM > SRS}

LVDFDTA

ICSRYYRAPELIFGATDYTSS
AELLLGQPLFPGESGVDQLVE
LGTPTREQIREMNPNYTEFKFPQIKAHP

LLGQPIFPGDSGVDQLVELTEY

AT5G26751.
AT3G05840.
AT5G14640.
AT4G18710.
AT1G06390.
AT2G30980.
AT3G61160.
ATAG00720.
AT1G09840.
AT1G57870.
LOC_0s01g14860.
LOC_0501g19150.
LOC_0505g04340.
LOC_0501g10840.
LOC_0505g11730.
LOC_0502g14130.
LOC_0506g35530.
LOC_0510g37740.
LOCZ0503g62500.
MOWKO8 | TrGSK2

B6TOT3 | ZmGSK2

K7M213 | GmGSK2

AOA2S1ZVY1|S1GS
Q6VM11 |PpGSK2

Q10452 |SPGSK3_S
P49841|GSK3B_HU
sQOWV60 | GSK3E_M
P49840 | GSK3A_HU
Q2NL51 | GSK3A_MO

|BIN

1 1 1 1 3 o

cons

T-Coffee + AtBIN2.PBD

FPGESGVDQLVEIIKVLGTPTREEIKCMNP- - - - - - N- - - -¥TEFKE - - PQIKAHPWHKIFHK
FPGESGVDQLVEIIKVLGTPTREEIKCMNP- - - - - - N- - - -YTEFKF - -PQIKAHPWHKIFHK
FPGESGVDQLVEIIKVLGTPTREEIKCMNP----------- NYTEFKF - PQIKAHPWHKIFHK
FPGENAVDQLVEIIKVLGTPTREEIRCMNP- - - - - - HYTDEREP- - - - - - QIKAHPWHKIFHK
FPGENSVDQLVEIIKVLGTPTREEIRCMNP- - - - - - - NYTDFRF- - - - - PQIKAHPWHKVFHK
FPGENSVDQLVEIIKVLGTPTREEIRCMNP- - ------ - NYTDFRF - - - PQIKAHPWHKVFHK
FPGETSVDQLVEIIKILGTPAREEIKNMNP- - - -RYNDFKE- -P- - - - - - QIKAQPWHKIFRR
FPGESGIDQLVEIIKILGTPTREEIRCMNP- - - -NYTEFKE- -P- - - - - - QIKAHPWHKIFHK
FPGESGVDQLVEIIKVLGTPTREEIKCMNP- - -NYTEF - - -KF-- - - -- PQIKPHPWHKVFQK
FPGESGVDQLVEIIKVLGTPTREEIKCMNP- -NYTEFK- - -F------- PQIKPHPWHKVFQK
FPGESGVDQLVEIIKVLGTPTREEIKCMNP- - - - - - NY - - -lTEFK - E - -PQIKAHPWHKVFHK
FPGDSGVDQLVEIIKVLGTPTREEIKHMNP- - - - - - NY - - - TEFKF - - -PQIKAHPWHKIFHK
FPGDSGVDQLVEIIKVLGTPTREEIKCMNP------------ NYTEFKEPQIKAHPWHKIFHK
FPGESAVDQLVEIIKVLGTPTREEIRCMNP- -NYTEFKF---------- PQIKAHPWHKIFHK
FPGESAVDQLVEIIKVLGTPTREEIRCMNPNYTEFRF------------ PQIKAHPWHKVFHK
FPGESAVDQLVEIIKVLGTPTREEIRCMNP----------- NYTEFRF - PQIKAHPWHKIFHK
FPGESAVDQLVEIIKVLGTPTREEIRCMNP- - - --- - - NYTEFKF - - - -PQIKACPWHKIFHK
FPGESGVDQLVEIIKILGTPTREEIRCMNP- - - - - - NYSEFKFP- - - - - - QIKAHPWHKLFGK
FPGESGVDQLVEIIKVLGTPTREEIKCMNP- - - - - - NY - - - TEEKF - - - PQIKAHPWHKVFQK
FPGESAVDQLVEIIKVLGTPTREEIRCMNPNYTEFRF------------ PQIKAHPWHKVFHK
FPGESAVDQLVEIIKVLGTPTREEIRCMNPNYTEFRF------------ PQIKAHPWHKIFHK
FPGENQVDQLVEIIKILGTPTREEIRCMNP- - ---- - --- NYTDFRF - - PHIKAHPWHKVFHK
FPGENAVDQLVEIIKVLGTPTREEIRCMNP- - - - - - NYTDFRFP- - - - - - QIKAHPWHKVFHK
FPGESGVDQLVEIIKVLGTPTREEIKCMNP----------- NYTEFKE - PQIKAHPWHKVFHK
FPGESGIDQLVEIIKILGTPSREQIKTMNP-- - - - - NYMEHR- - - - - - FPQIRPQPLSRVFS -
FPGDSGVDQLVEIIKVLGTPTREQIREMNR- - - - - - NYSREE - - - - - - KEPQIKAHPWTKVFRP
FPGDSGVDQLVEIIKVLGTPTREQIREMNP- - - - - - NYTEF------ KFPQIKAHPWTKVFRP
FPGDSGVDQLVEIIKVLGTPTREQIREMNP- - - - - - NYTEE------ KFPQIKAHPWTKVFKS
FPGDSGVDQLVEIIKVLGTPTREQIREMNR- - - - - - NYTEE- - - - - - KFPQIKAHPWTKVFKS
dokok e wokkoRskokskokoK  kokokok 4 kok ke ook ke ok .k

Seq:FPGESGVDQLVEIIKVLGTPTREEIKCMNP



GSKs are ancient conserved kinases in
eukaryotes
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Name
AT5G26751.1
AT3G05840.1
AT5G14640.1
AT4G18710.1|BINZ
AT1G06390.1
AT2G30980.1
AT3G81160.1
AT4G00720.1
AT1G08840.1
AT1G57870.1
LOC_0s01g14860.2
LOC_0s01g19150.2
LOC_Os05904340.1
LOC_0Os01g10840.1
LOC_0Os05g11730.1|0sGSK2
LOC_ 0s02g14130.1
LOC_OsD6g35530.1
LOC_0s10g37740.1
LOC_0s03g62500.1
MBWKO08|TrGSK2
BETIT3|ZmGSK2
K7M2I3|GmGSK2
ADA2S1ZVY1|SIGSK2

QBVM11|PpGSK2

p -value
2.51e-168
2.59e-168
3.11e-168
7.25e-163
4.13e-162
4.98e-164
5.76e-148
2.19e-157
1.03e-156
2.37e-160
7.74e-169
1.57e-156
1.98e-165
6.25e-166
9.58e-166
2.57e-168
5.54e-165
3.79%e-156
5.01e-160
9.88e-163
7.86e-162
2.57e-152
3.41e-164

6.85e-166

Conserved motifs in GSKS

Motif Locations

THIT
i

|

I

Iy g

1 nih
%“”5%““””1155

Motif  Symbol

1.
2.
a

Di1SCOVERED MOTIFS

0O U8OSR L FSATE o DS
- s VORLVE) YL TRl TERGE 1AM, .04,
416 E,.T.VA._KKVLODKR.:KNBELQJ,MMD Nvvslk oeSiT

= 4
Stopped because requested number of motifs (3) found.

E-value Sites Width More Submit/Download

5.1e-1334 29 50 1 3

1.0e-1313 29 50

|+
2

7.0e-1001 29 44

|+
k2



bits

The “TREE” motif is important to the function of GSK2

AT5G26751.
AT3G05840.
AT5G14640.
AT4G18710.
AT1G06390.
AT2G30980.
AT3G61160.
AT4G00720.
AT1G09840.
AT1G57870.
LOC_0s01g14860.
L0C_0s01919150.
LOC_0505g04340.
L0C_0s01910840.
L0C_0s05911730.
L0C_0s02914130.
L0OC_0506935530.
L0C_0s10937740.
L0OC_0503962500.
MOWKO8 | TrGSk2

B6TIT3|ZmGSK2

K7M2I3|GmGSK2

AGA25S1ZVY1|S1GS
QBVML1|PpGSK2

Q10452 |SpGSK3_S
P49841|GSK3B_AU
sQIWV60|GSK3E M
P49840|GSK3A_AU
Q2NL51| GSK3A~MO

[BIN

HERREE RSB

cons

FPGESGVDQLVEIIKVLGTPTREEIKCMNP- - - - - - N----YTEFKF - - PQIKAHPWHKIFHK
FPGESGVDQLVEIIKVLGTPTREEIKCMNP- - - - - - N- - - -YTEFKF - - PQIKAHPWHKIFHK
FPGESGVDQLVEIIKVLGTPTREEIKCMNP- - --------- NYTEFKF - PQIKAHPWHKIFHK
FPGENAVDQLVEIIKVLGTPTREEIRCMNP- - - - - - HYTDEREP- - - - - - QIKAHPWHKIFHK
FPGENSVDQLVEIIKVLGTPTREEIRCMNP- - - - - - - NYTDFRF- - - - - PQIKAHPWHKVFHK
FPGENSVDQLVEIIKVLGTPTREEIRCMNP- - - - - - - - - NYTDFRF - - - PQIKAHPWHKVFHK
FPGETSVDQLVEIIKILGTPAREEIKNMNP- - - -RYNDFKE- -P- - - - - - QIKAQPWHKIFRR
FPGESGIDQLVEIIKILGTPTREEIRCMNP- - - -NYTEFKE- -P- - - - - - QIKAHPWHKIFHK
FPGESGVDQLVEIIKVLGTPTREEIKCMNP- - -NYTEF - - -KF- - - - - - PQIKPHPWHKVFQK
FPGESGVDQLVEIIKVLGTPTREEIKCMNP - -NYTEFK- - -F- - - - - - - PQIKPHPWHKVFQK
FPGESGVDQLVEIIKVLGTPTREEIKCMNP- - - - - - NY - - -TEFK - F - - PQIKAHPWHKVFHK

FPGDSGVDQLVEIIKVLGTPTREEIKHMNP- - - - - - NY - - - TEFKF - - - PQIKAHPWHKIFHK
FPGDSGVDQLVEIIKVLGTPTREEIKCMNP - - - - - - - - - - - - NYTEFKEPQIKAHPWHKIFHK
FPGESAVDQLVEIIKVLGTPTREEIRCMNP- -NYTEFKF---------- PQIKAHPWHKIFHK
FPGESAVDQLVEIIKVLGTPTREEIRCMNPNYTEFRF------------ PQIKAHPWHKVFHK
FPGESAVDQLVEIIKVLGTPTREEIRCMNP- - - - - - - - - - - NYTEFRF - PQIKAHPWHKI FHK
FPGESAVDQLVEIIKVLGTPTREEIRCMNP- - - - - - - - NYTEFKF - - - - PQIKACPWHKIFHK
FPGESGVDQLVEIIKILGTPTREEIRCMNP- - - - - - NYSEFKFP------ QIKAHPWHKLFGK
FPGESGVDQLVEIIKVLGTPTREEIKCMNP- - - - - - NY - - - TEFKF - - - PQIKAHPWHKVFQK
FPGESAVDQLVEIIKVLGTPTREEIRCMNPNYTEFRF-=----------- PQIKAHPWHKVFHK
FPGESAVDQLVEIIKVLGTPTREEIRCMNPNYTEFRF------------ PQIKAHPWHKIFHK
FPGENQVDQLVEIIKILGTPTREEIRCMNP---------- NYTDFRF - - PHIKAHPWHKVFHK
FPGENAVDQLVEIIKVLGTPTREEIRCMNP- - - - - - NYTDFREP- - - - - - QIKAHPWHKVFHK
FPGESGVDQLVEIIKVLGTPTREEIKCMNP- - - -------- NYTEFKE - PQIKAHPWHKVFHK
FPGESGIDQLVEIIKILGTPSREQIKTMNP- - - - - - NYMEHR- - - - - - FPQIRPQPLSRVFS -
FPGDSGVDQLVEIIKVLGTPTREQIREMNR- - - - - - NYTEF------ KFPQIKAHPWTKVFRP
FPGDSGVDQLVEIIKVLGTPTREQIREMNP- - - - - - NYTEF------ KFPQIKAHPWTKVFRP
FPGDSGVDQLVEIIKVLGTPTREQIREMNR- - - - - - NYTEF------ KFPQIKAHPWTKVFKS
FPGDSGVDQLVEIIKVLGTPTREQIREMNR- - - - - - NYTEF------ KFPQIKAHPWTKVFKS
Hokk . obRkkokkckk kbR - bk - k. kokk Sk ok Lok

Choe S et al. 2002
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The “TREE” motif is important to the function of GSK2

AT5G26751.
AT3G05840.
AT5G14640.
AT4G18710.
AT1G06390.
AT2G30980.
AT3G61160.
AT4G00720.
AT1G09840.
AT1G57870.
LOC_0s01g14860.
L0C_0s01g19150.
LOC_0s05g04340.
L0C_0501g10840.
L0C_0505g11730.

FREREREE S
W
=
=

LOC_0562¢14130.
LOC_0506¢35530.
LOC_0510g37740.
LOC~0503¢62500.
MOWR@8 [ TrGSK2

B6TOT3 | ZmGSK2

K7M213 | GmGSK2

ADA2517VY1|S16S
QBYM11[PpGSK2

Q10452 [SpGSK3_S
P49841|G5K3B_AU
sQOWV60 [GSK3E M
P49840 | GSK3A_AU
Q2NL51 | GSK3A~MO

cons

- bits w -
O W =
s

N=
(L e—
[ ———ee—
i
11<
Y e s

s Q ] =

2I22FE2R RERERABRE 8@8sgg32e 2
— MENE i 556108052021 01
FPGESGVDQLVEIIKVLGTPTREEIKCMNP- - - - - - N----YTEFKF - - PQIKAHPWHKIFHK
FPGESGVDQLVEIIKVLGTPTREEIKCMNP- - - - - - N----YTEFKF - - PQIKAHPWHKIFHK
FPGESGVDQLVEIIKVLGTPTREEIKCMNP- - - - - - ----- NYTEFKF - PQIKAHPWHKIFHK
FPGENAVDQLVEIIKVLGTPTREEIRCMNP- - - - - - HYMIBEREP - - - - - - QIKAHPWHKIFHK
FPGENSVDQLVEIIKVLGTPTREEIRCMNP- - - - - - - NYTDFRF- - --- PQIKAHPWHKVFHK
FPGENSVDQLVEIIKVLGTPTREEIRCMNP- - - - - - - - - NYTDFRF - - - PQIKAHPWHKVFHK
FPGETSVDQLVEIIKILGTPAREEIKNMNP- - - -RYNDFKE- -P- - - - - - QIKAQPWHKIFRR
FPGESGIDQLVEIIKILGTPTREEIRCMNP- - - -NYTEFKE- -P- - - - - - QIKAHPWHKIFHK
FPGESGVDQLVEIIKVLGTPTREEIKCMNP- - -NYTEF - - -KF- - - - - - PQIKPHPWHKVFQK
FPGESGVDQLVEIIKVLGTPTREEIKCMNP- -NYTEFK---F------- PQIKPHPWHKVFQK
FPGESGVDQLVEIIKVLGTPTREEIKCMNP- - - - - - NY - - -TEFK - E - - PQIKAHPWHKVFHK
FPGDSGVDQLVEIIKVLGTPTREEIKHMNP- - - - - - NY - - - TEFKF - - - PQIKAHPWHKIFHK
FPGDSGVDQLVEIIKVLGTPTREEIKCMNP- - - - - - - ---- - NYTEFKEPQIKAHPWHKIFHK
FPGESAVDQLVEIIKVLGTPTREEIRCMNP- -NYTEFKF---------- PQIKAHPWHKIFHK
FPGESAVDQLVEIIKVLGTPTREEIRCMNPNYTEFRF------------ PQIKAHPWHKVFHK
FPGESAVDQLVEIIKVLGTPTREEIRCMNP- - - - ------- NYTEFRF - PQIKAHPWHKI FHK
FPGESAVDQLVEIIKVLGTPTREEIRCMNP------- - NYTEFKF - - - -PQIKACPWHKIFHK
FPGESGVDQLVEIIKILGTPTREEIRCMNP- - - - - - NYSEFKFP------ QIKAHPWHKLFGK
FPGESGVDQLVEIIKVLGTPTREEIKCMNP- - - - - - NY - - - TEFKF - - - PQIKAHPWHKVFQK
FPGESAVDQLVEIIKVLGTPTREEIRCMNPNYTEFRF------------ PQIKAHPWHKVFHK
FPGESAVDQLVEIIKVLGTPTREEIRCMNPNYTEFRF------------ PQIKAHPWHKIFHK
FPGENQVDQLVEIIKILGTPTREEIRCMNP- - - - - - - - - - NYTDFRF - - PHIKAHPWHKVFHK
FPGENAVDQLVEIIKVLGTPTREEIRCMNP- - - - - - NYTDFREP- - - - - - QIKAHPWHKVFHK
FPGESGVDQLVEIIKVLGTPTREEIKCMNP- - - -------- NYTEFKE - PQIKAHPWHKVFHK
FPGESGIDQLVEIIKILGTPSREQIKTMNP- - - - - - NYMEHR- - - - - - FPQIRPQPLSRVFS -
FPGDSGVDQLVEIIKVLGTPTREQIREMNP- - - - - - NYTEE- - - - - - KFPQIKAHPWTKVFRP
FPGDSGVDQLVEIIKVLGTPTREQIREMNP- - - - - - NYTEF------ KFPQIKAHPWTKVFRP
FPGDSGVDQLVEIIKVLGTPTREQIREMNP- - - - - - NYTEE- - - - -- KFPQIKAHPWTKVFKS
FPGDSGVDQLVEITKVLGTPEREAERFMNP - - - - - - NYTEE------ KFPQIKAHPWTKVFKS

dokok s RRRoRRoR K L kRoRR « ko 1k s KRk T

Ae. tauschii

T. aestivum

T. spelta

T. sphaerococcum
T. sphaerococeum

HS2

Nucleotide sequence (5 —>3')
I

ACCCGTGAGGARA I
ACCCGTGAGGAARA I
ACCCGTGAGGAR I
ACCCGTCAGAAR II
ACCGGTGAGGAR m

ND4332

Cheng X, et al.2020

1 Allele type

Amino acid

TREE
TREE
TREE
TREK
TGEE

HS2

No. of accessions
107
656
121
10
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Insight into structure of OsGSK2
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Mutations in OsGSK2 (268E-K) contributes to
stronger functional translation of the protein

Tong et al. 2006



View BIN2 interactors in STRING

Your Input:

Protein kinase superfamily protein; Negative regulator in brassinosteroid signal transduction pathway important

for plant growth. May be also involved in auxin signaling pathway. Phosphorylates and increases the degradation
® BIN2 of BZR1 and BZR2/BEST1 by the proteasome. Phosphorylates BHLH150, beet curly top virus C4 and tomato

golden mosaic virus AC4 on threonine and serine residues. Upon brassinosteroid signaling, inhibits stomatal kS -

development by phosphorylating and inhibiting the MAPKK kinase YDA and the MAPK kinases MKK4 and MKK5; ,g .§ % '% ‘% ® Ig “%

Belongs to the protein kinase superfamily. CMGC Ser/Thr p [...] (380 aa) § 2 3 E‘é g § % 2 -
© BZR1 Encodes a positive regulator of the brassinosteroid (BR) signalling pathway that mediates both downstream BR res... LI I 0.999
® BESI Brassinosteroid signalling positive regulator (BZR1) family protein; Positive regulator of brassinosteroid (BR) signa... e e 0 0.998
 BsU1 Serine/threonine protein phosphatase family protein; Phosphatase that acts as a positive regulator of brassinoster... LI 0.997
® BSK1 Probable serine/threonine-protein kinase At4g35230; Encodes BR-signaling kinase 1 (BSK1), one of the three hom... @ @ 0.963
® BKI BRI kinase inhibitor 1; Encodes a plasma-membrane associated phosphoprotein that interacts directly with the ki... L] 0951
® ARF2 Auxin response factor 2; Auxin response factors (ARFs) are transcriptional factors that bind specifically to the DNA... L] 0.950
© fgenesh2_kg.6__30__AT5G01720.1  F-box family protein . » 0.947
@® DWF4 Cytochrome P450 superfamily protein; Encodes a 228#945; hydroxylase whose reaction is a rate-limiting step in b... ® 0.918
® HSFA1D Heat stress transcription factor A-1d; Transcriptional regulator that specifically binds DNA sequence 5-AGAAnnTT .. 0.907
@ HSFB4 Encodes SCHIZORIZA, a member of Heat Shock Transcription Factor (Hsf) family. Functions as a nuclear factor reg... . 0.907




A U box protein is a more available
candidate protein

Q8S307

Prolein BRASSINAZOLE-RESISTANT 1 - Arabidopsis thaliana
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Mutation of OsGSK2 (268E-K) changes the
interaction between GSK2 and U Box protein

QGUEZ2
QGUEZ2

4 Mutation
- Lys286



Mutation of OsGSK2 (268E-K) weakens the
GSK2-U Box nteraction
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Color key for alignment score

Some surprising findings

] 188 208 308
I f— F— f— Query: AT1G75080.1
1675080,
1675688,
1619350,
1619 .
AT1619350.6
T1G619358.4
T1G619350.
3650750,1
4636780,
1678700 1
4618890,
—— 5645300,
— 5645300, 1
pr— AT2G45880.1
Query: AT1G75080.1
Hit ID Description Score E-Value
AT1G75080.2 Arabidopsis thaliana BES1 family protein 1365 0.0
AT1G75080.1 Arabidopsis thaliana BES1 family protein 1365 0.0
AT1G19350.5 Arabidopsis thaliana BES1 family protein 1158 le-161
AT1G19350.1 Arabidopsis thaliana BES1 family protein 1158 le-161
AT1G19350.6 Arabidopsis thaliana BES1 family protein 1158 le-161
AT1G19350.4 Arabidopsis thaliana BES1 family protein 1158 le-161
AT1G19350.3 Arabidopsis thaliana BES1 family protein 1160 le-161
AT3G50750.1 Arabidopsis thaliana BES1/BZR1 homolog 1 494 le-61
ATAG36780.1 Arabidopsis thaliana BES1/BZR1 homolog 2 295 3e-32
AT1G78700.1 Arabidopsis thaliana BES1/BZR1 homolog 4 240 5e-24
AT4G18890.1 Arabidopsis thaliana BES1/BZR1 homolog 3 237 be-24
AT5G45300.2 Arabidopsis thaliana beta-amylase 2 137 4e-10
AT5G45300.1 Arabidopsis thaliana beta-amylase 2 137 4e-10
AT2G45880.1 Arabidopsis thaliana beta-amylase 7 130 2e-09




Detect BZR1 in AT2G45888.1

Sequence 1

“N \ Q

A \
\\:';% x\
RNEN. - - L
3 : AR
7
L
N 5
S NN
= | \
[ BN :
D \ \:& 8,
N RN \
R
A
B

[801 x 355] # Score at (87:5, 42:1) : -22
Seql:87

RRREGEEECEEREREREKBRTK LRERHETA 1 TSRMLS GLRQHGN[FPLPARADMNDVLAALFIRAAGWTVHPDGT
GGCHEEEELEGTRVP TWRERENNEREEMYRRATAAK I YAGLRAY|GNYNLPKHCDNNEVLKBLCNEAGWTVEPD
|

Seq2:42



Detect beta-amylase in AT2G45888.1

Sequence 1

Z a2uanbas

[801 x 566] # Score at (512:C, 303:Y): -31
Seql:h12

|
GLISAIEIBLGVSGELKYPSCPERMEWRY[PGIGEFQCYDRYMQKINLRQPAMSRGHLFWARBEDNAGY YNSREH
EVQIGMGPEGELRYPSCPTETLSQABISS|ELGEFQCYDKFMQAS|LSARBQBIGMQDWGNGEEAGTDGSRQNEE
|
Seq2:303
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