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Arquitectura del sistema radicular yace en el continuo

proceso de iniciar nuevas raices laterales
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Progresion espacio temporal del desarrollo
de raices laterales
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Auxina es un regulador clave del desarrollo de

raices laterales
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Sortin2 es una molécula que induce formacion de
raices laterales
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HIPOTESIS

Sortin2 estimula la formacion de raices
laterales mediante una ruta alternativa a la
senalizacion canonica de auxina.

OBJETIVO GENERAL

Identificar componentes moleculares que
participan en el mecanismo de formacién de
raices laterales por efecto de Sortin2



1. Estudio de la participacion de la via de
senalizacion candnica de la hormona auxina en la
induccion de raices laterales por Sortin2

2. ldentificacion de el(los) grupo(s) de genes que son
regulados en tratamientos con Sortin2 mediante
analisis global de expresion génica.

3. Identificacion de genes importantes para la via de
accion de Sortin2 mediante analisis fenotipico de
mutantes insercionales frente a tratamientos con
Sortin2.

4. Generacion de un modelo que integre la informacion
acerca de los componentes moleculares importantes para
la formacion de raices laterales inducidas por Sortin2.



Sortin2 induciria nuevos primordios

Pre- Iniciacion

Iniciacion

Desarrollo

Emergencia

pDR5:GUS

[ ]Control

Primordios/cm

i
|

e —wl=w 1
|

—
A |
B Sortin2
ns
- n& ni
— — | o |
15+
-
oy
g
LY
L)
L]
iy
10 ~.
- =T -
*1'
5.
& &2 & £ & &
A% s A A% A% A%
| R

—
i

20+
= 15+
[
=  10-
£l
£
i3 5

ns

pCYCB1::GUS



Sortin2 induce la iniciacion de nuevos primordios

Tratamiento por 24 h

E

—1 Control
m Sortin2

15

Primordios/planta

I i m v v vl VIl E

No actuaria sobre una reanudacidon de primordios detenidos o una aceleracion de
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De Rybel et al. Current Biology. 2010 Siste ma de indUCCién de Himanen et al. PNAS. 2004
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Sortin2 induce actividad mitotica conducente a la
formacon de raices laterales
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Sortin2 induce actividad mitdtica especificamente
células del periciclo

Sortin2 -12 h Sortin2 - 24 h
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Sortin2 induce LRs por una via pDR5-independiente
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La participacion de la via de senalizacién canénica de la hormona
auxina en la induccién de raices laterales por Sortin2
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La participacion de la via de senalizacidon candénica de la hormona
auxina en la induccioén de raices laterales por Sortin2
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La participacion de la via de senalizacidon candénica de la hormona
auxina en la induccioén de raices laterales por Sortin2

Auxin
SCFTIR/AFBS —
o E —
v 209 — 7
L=
- T sirl
© c 15
©
Aux/IAA (sir1) => ‘=
-O | -
o 2 1ps
.7') $ ——
C —
o O 9
ke 0O o | |
)
ARF o . . , v | . I
A A
S
¢ L ¥ P P
v

Expresidn Génica

\ 4

Iniciacion de
Raices Laterales



Sortin2 is a unique molecule that induces LR
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La participacion de la via de senalizacidon candénica de la hormona
auxina en la induccioén de raices laterales por Sortin2

Auxin
SCFTIR/AFBS
Aux/IAA (sir1 — ) — ' ns
UX/ (Sr) " £ 25 r— P—
v O
L F
© __|_, 204 T arf7arf19
- S £ 15
ARF (arf7arf19) |  wmmy E & -
l 29 104 _ T
C —
o O
D 8 5- ——
Expresidn Génica = : . v ' . '
&> L > .4
¥ S F &

Iniciacion de
Raices Laterales



Auxin

l Sortin2

SCFTR /

Aux/IAA

ARF

N o

\ 4

Expresidn
Génica

\/

Iniciacion de
Raices
Laterales

v ¥

Formacion de
raices laterales

» de novo

Redefinicion de células del
periciclo hacia células fundadoras

e

Pre- Iniciacion Iniciacion Desarrollo Emergencia
H —
] (]
'
PDR5:GUS j — — — — —
L] .
;_(
z | 1l 1} v

] w



Sortin2

/

Receptor Otros
SCF TIR1/AFB estimulos

\ /

Degradacion de SLR1

l

Genes de
respuesta
a Auxina

Genes de
respuesta
a Sortin2




1. Estudio de la participacion de la via de senalizacion
canonica de la hormona auxina en la induccion de
raices laterales por Sortin2

2. Identificacion de el(los) grupo(s) de genes que
son regulados en tratamientos con Sortin2
mediante analisis global de expresion génica.

3. Identificacion de genes importantes para la via de
accion de Sortin2 mediante analisis fenotipico de
mutantes insercionales frente a tratamientos con
Sortin2.

4. Generacion de un modelo que integre la informacion
acerca de los componentes moleculares importantes para
la formacion de raices laterales inducidas por Sortin2.



Comparacion del perfil transcriptomico de raices
tratadas con Sortin2 y auxin

1. Metodologia de muestreo
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Comparacion del perfil transcriptomico de raices
tratadas con Sortin2 y auxin
168 FC = Fold Change

~ Sortin2k

> = =Auxinf Sortin2

-:— 128 Total 33800

) . i

£ 102 SEe?ds@)er@eneEﬂln@tﬁ]east[?ll 19298

oo 8@ replicates)

3 FDREMD.05 4018 | 3X

o FCRRBIEFCER2 1361  OX

Ec.’ 4 FCRR2 615

S 2@ FCXR2 746

2

(Vi w w w w - w
(Vi 20 40 60 8F 10 120
Veces de cambio de los Resultados sugieren que
niveles de transcritos (Log2) Sortin2 tiene un efecto mas

UP REGULATED DOWN REGULATED acotadado que auxina
FC 22 FC <2

171 (444 3248 182



Enriquecimiento de procesos biologicos
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Los procesos bioldgicos enriquecidos son distintos en los
genes regulados por Sortin2 que por Auxina
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Los procesos biolagicos enriquecidos sugieren un
contexto bioldgico particular para Sortin2
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Identificando componentes moleculares que participan en el
mecanismo de formacion de raices laterales por efecto de

1.- > 5 lecturas por gene
2.- p-value (FDR) < 0.05

>2
Fold Change _ 5
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Enriquecimiento de familias de factores transcripcion

2 I
Size of Gene List 171 444 3248
TF 15 33 274
TF % 8.7% 7.4% 8.7%
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ARTICLE

NPR3 and NPR4 are receptors for the
immune signal salicylic acid in plants

Zheng Qing Fu'*, Shunping Yan'*, Abdelaty Saleh'*, Wei Wang', James Ruble”, Nodoka Oka®, Rajinikanth Mohan’,
Steven H. Spoel’, Yasuomi Tada®, Ning Zheng” & Xinnian Dong’

doi:10.1038/nature11162

Salicylic acid (SA) is a plant immune signal produced after pathogen challenge to induce systemic acquired resistance. It
is the only major plant hormone for which the receptor has not been firmly identified. Systemic acquired resistance in
Aruabidopsis requires the transcription cofactor nonexpresser of PR genes 1 (NPRL), the degradation of which acts as a
molecular switch. Here we show that the NPR1 paralogues NPR3 and NPR4 are SA receptors that bind SA with different
affinities. NPR3 and NPR4 function as adaptors of the Cullin 3 ubiguitin E3 ligase to mediate NPRI degradation in an
SA-regulated manner, Accordingly, the Arabidopsis npr3 npr4 double mutant accumulates higher levels of NPR1, and is
insensitive to induction of systemic acquired resistance. Moreover, this mutant is defective in pathogen
effector-triggered programmed cell death and immunity. Qur study reveals the mechanism of SA perception in
determining cell death and survival in response to pathogen challenge.
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CONCLUSION

1. Sortin2 induce formacion de raices laterales estimulando etapas tempranas

1. Sortin2 requiere pero no induce la degradacion de proteinas Aux/IAA (slrl)

2. Existen grupos de genes especificos que responden a Sortin2 y que se excluyen del
marco regulatorio de la hormona auxina

3. Respuesta a estimulos bidticos, transduccion de sefial y comunicacion celular son
procesos exclusivamente enriquecidos entre los genes regulados por Sortin2

4. El efecto de Sortin2 podria estar enmarcado en un via identificable que involucra
NPR3, TGA y factores WRKY

5. Mutantes disponibles en los genes identificados (cadidatos) seran evaluados



— N X 2 > I -

Root Development Group
Tom Beeckman

Funding

1120289 GO 21110627 i Vicerrectoria de Asuntos Académicos
FONDECYT BECAS CONICYT b*iﬂ UNIVERSIDAD DE CHILE
Fondo Nacional de Desarrollo Programa de Formacion de Capital i - FUNDADA EN 1842

Humano Avanzado

Cientifico y Tecnologico



La ramificacion
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xX X X X

T-DNA availability of interesting gene list

Loci ID

AT2G40750
AT3G56400
AT5G64810
AT1G66600
AT1G02230
AT5G45110
AT1G68880
AT4G22950
AT1G02220

AT3G56770

AT5G08790
AT1G18400
AT1G18835
AT2G02060
AT2G29065

Name
WRKY54
WRKY70
WRKY51
ABO3
NAC004
NPR3
bzIP
AGL19
NACO003

ATAF2
BEE1
MIF3

Description

WRKY DNA-binding protein 54
WRKY DNA-binding protein 70
WRKY DNA-binding protein 51
ABA overly sensitive mutant 3
NAC domain containing protein 4
NPR1-like protein 3

basic leucine-zipper 8
AGAMOUS-like 19

NAC domain containing protein 3
basic helix-loop-helix (0HLH) DNA-
binding superfamily protein

NAC (No Apical Meristem) domain
transcriptional regulator superfamily
protein

BR enhanced expression 1

mini zinc finger

Allele 1
SALK_111964C(05/06)
SALK_025198C(09/07)
SALK_022198C(11/08)
SALK_068280C ( 08/07)
SALK_054446C(06/06)
WiscDsLox5G05 ( 04/10)

SALK_000234C(01/06)

WiscDsLox461-464N24 ( 06/10)

SALK_136355C ( 05/07)
WiscDsLoxHs102_04G (07/10 )
SALK_009428C ( 03/08)

Homeodomain-like superfamily protein SALK_099488C ( 10/08)

GRAS family transcription factor

with an x the ones with relative low increase upon Sortin2

Allele 2
SALK_017254C(05/06)
GK-324D11.07 02/09
SALK_076577( Targeted )
SALK_075986C ( 06/08)
SALK_035023c (01/11)
GK-684H02( Confirmed )

SALK_016657C(01/06)

SALK_015750C ( 05/07 )

SALK_014097C ( 10/09 )
SAIL_2_E03 (03/09)



Salicylic acid response is specifically associated with
Sortin2 response

min max

SA response genes
According to Krinke et al. Plant Phys 2007
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Finding overrepresented TEBS motifs in regulatory

sequences from co-expressed genes
Sortin2 Auxin & Sortin2 M Auxin
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Finding overrepresented TFBS motifs in regulatory

sequences from co-expressed genes
Sortin2 M Auxin & Sortin2 M Auxin
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Filtering process

Sortin2 | Auxin

1. 5 reads per gene
- 2. p-value (FDR) < 0.05

4.018 |10.899

Fold Change > 2
UpRegulation 1. Biological

Processes
" Intersecting gene lists 2. Enriched
Transcriptional
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transcription factor
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PROJECTIONS

Genome-wide transcript profiling suggested a collection of genes that are not
identified as part of the canonical pathway for LRI but that might be needed for for a
SCF-TIR1/AFBs-independent LRI pathway.

SCF-TIR/AFBs - independent

Sortin2 SA response genes?
WRKY TF?
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Sortin2 induce LRs por una via pDR5-independiente

0Oh 2h 4h 6 h
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La malla no interfiere en la captura ni en la manifestacion
del efecto de Sortin2

DMSO Sortin2 NAA 10uM

11 dias de tratamiento



Sortin2 involves transcript levels regulatory activity

Relative gene

expression

. GATA23
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Transcription factors binding sites (TF

—
1000 pb :SOOpb o
,/ I, TSS
P 4 J
,;’, 4
/’, ',
/’, 7
’,l ,I
TFBS o’
A AAG C A Profile - Position specific frequency matrix
A AAG CC
A A Ao oo MAO0020.1
AAAG AT 1 2 3 4 5 6
2 A 21 21 212 0 3 7
q, C 0 O O 0 14 o6
= G 0 O 0 21 2 3
JM M IVE T 0 0 0 0 2 5



Nitrate response
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How to asses TFBS in the regulatory region of co-
expressed genes

CLOVER TEBS 0 Wit Wit Wi matching
5 profile value

| 1 — gl Verde 4 5 4 2 3.75

L LL— 500 pb* Azl 4 4 3 367
E— Rojo 3 2 250

Lila 3 4 3.50

PSCAN; In this algorithm, instead of computing a count of predicted sites, we rather compute for
PSCAN each input sequence a raw matching value, representing the likelihood for the TF to bind the

promoter.
—_— >
1000 pb: 500 pb# . TFBS Av: r::.ge
profile m\a:a‘l:u:eng
82 Verde 4 5 4 2 375
Azul 4 4 3 2 3.25
83 Rojo 3 2 4 3 3.00
» Lila 5 5 3 3 4.00
Average > Sample (Query) JASPAR database
for matching —> Background (Whole 69 ETBS FOR PLANTS
value within genome)

group of genes - Random Subset



Finding overrepresented TFBS motifs in regulatory

expressed genes

sequences from co

Matching values distribution along gen sets
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Auxin signaling requires Aux/IAA degradation

Adapted from
Tan et al . Nature. 2004
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Salicylic acid response is specifically associated with
Sortin2 response

min Mmax

SA response I

According to Krinke et al. Plant Phys 2007
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JA response and Synthesis

According to Méndez-Bravo et al. Plos One 2011
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Mitotic activity

pCYCB1;1:GUS

ice of developm ‘Sequence of r

Il E--|u+-n+-u 3 o771

i

w

V\ /V
Lucas et al 2007. Plos One



]
AUXIN

]
SORTIN2

Auxin
Sortin2




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56

