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Intracellular traffic and the Endomembrane System 
is required in different physiological roles in plants
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Sortin2 impairs Arabidopsis plant 
endomembrane system trafficking

Norambuena & Raikhel, unpublished results
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Sortin2

What is the intracellular 
trafficking that Sortin2 is 

altering that would explain how 
is  inhibiting differential 

degradation?



Control

Vacuole

Late 
Endosomes 

(PVC)

Early 
Endosomes  

(TGN)

PM

Recycling 
endosomes

CW

Secretory Route

Endocytic Route

7 day old PIN2:GFP Seedlings grown in the presence of Sortin2

S2 (25 µg/mL)

Sortin2 affects gravitropism by altering PIN2 cycling



8.5 hrs4 hrs 6 hrs

Control

50 µg/mL10 µg/mL 25 µg/mLControl

Sortin2 
effect is 

dose-
dependent

Sortin2 
effect is 

inducible

7 day old PIN2:GFP Seedlings grown in the presence of Sortin2

7 day old PIN2:GFP seedlings with hours Sortin2 treatment

Sortin2

Sortin2 50 µg/mL

Sortin2 effect is dose-dependent and inducible



Vacuole

Late 
Endosomes 

(PVC)

Early 
Endosomes  

(TGN)

PM

Recycling 
endosomes

CW

Secretory Route

Endocytic Route

RE

Golgi

Blocking Protein Synthesis 
Cycloheximide (CHX)

7 µm

CHX (50 µM)

7 µm

CHX 50 µM 
+S2 (50 µg/mL)

Sortin2 induce PIN2 vacuole accumulation 
through endocytic route



FM4-64 as a general tracer for endocytic trafficking
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FM4-64 localizes at tonoplast at shorter times with 
Sortin2 treatments 
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FM4-64 endocytic timing is 
accelerated in the presence of Sortin2 



Vacuole

Late 
Endosomes 

(PVC)

Early 
Endosomes  

(TGN)

PM

Recycling 
endosomes

CW

Early Endocytic Route components are not 
affected by Sortin2

VHA-a1:GFP
S2 (25 µg/mL)

Control

VHA-a1:GFP

VHA-a1:GFP

Secretory Route
Endocytic Route



Vacuole

Late 
Endosomes 

(PVC)

Early 
Endosomes  

(TGN)

PM

Recycling 
endosomes

CW

Secretory Route

Endocytic Route

BFA

Brefeldin A (BFA) alters PIN2 constitutive cycling

7 µm

Control

 7 day old PIN2:GFP arabidopsis transgenic line seedlings



Early and Recycling 
Endosomes

PM
CW

Vacuole

Late 
Endosomes 

(PVC)

Secretory Route

Endocytic Route

BFA

S2 30’ S2 + BFA 90’

CHX 150’

7 µm

BFA (50 µM)

7 µm

Control

 7 day old PIN2:GFP arabidopsis transgenic line seedlings
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accumulates PIN2:GFP in “BFA bodies”
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Sortin2 is not affecting endosome movement
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Latrunculin B 
(depolymerizes actin filaments)

Oryzalin 
(depolymerizes microtubule)
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Sortin2 is different from other known drugs used in 
endomembrane system research
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BRI1 and PIN2 are accumulated in vacuoles  
under Sortin2 treatments
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Regulación del desarrollo 

Genes de respuesta temprana a Auxinas

Auxina

Auxin signaling

A nivel de receptor

Estabilidad de 
las proteínas 
AUX/IAA 
(AXR3)

Expresión de 
genes que 

responden a 
auxinas

Proteína AXR1 participa en la 
activación del complejo SCF-TIR1

AXR1
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Sortin2 
It Does dislocalize PIN2 and PIN1 proteins. 

Also receptor BRI1 
It Does Not dislocalize AUX1 and PIN7 

auxin carriers. 
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Latrunculin B



frame 1 (00:00)/frame 6 (01:02)  

In
te

ns
id

ad
 d

e 
PI
N

2:
G

FP

Intensidad de PIN2:GFP
(tiempo 00:00, canal rojo)

(ti
em

po
 0

1:
02

, c
an

al
 v

er
de

)

frame 1 (00:00)/frame 6 (02:20)  

In
te

ns
id

ad
 d

e 
PI
N

2:
G

FP

Intensidad de PIN2:GFP
(tiempo 00:00, canal rojo)

(ti
em

po
 0

2:
20

, c
an

al
 v

er
de

)

Sortin2Latrunculin B

Sortin does not alter actin cytoskeleton



Oryzalin
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Intracellular traffic 
and the 
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Plant viability

vcl1wt

(Rojo & Col., Dev Cell, 2001)

Autophagy
(Khlafan & Klinsky, Curr Opin Cell Biol, 2002) Citokinesis

(Reichardt et al, Curr Biol, 2007)

Stress response

140 mM NaCl

(Zhu et al, Plant Cell, 2002)

Polar auxin transport
(Kleine-Vhen & Friml, Ann Rev Cell Dev, 2008)

(Venneste & Friml, Cell, 2010)
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Sortin2 altera degradación diferencial de PIN2 
bajo estímulo gravitrópico
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