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Anterograde and Retrograde signaling 
!

AOX1aAOX!! 
!

An(micyn!A!(AA)!

AOX 1a is a model system to study Mitochondrial  
Retrograde Signaling 
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Aim of the project 
!

AOX1a&

! Iden+fy&retrograde&signaling&components&that&mediate&pathway&&
between&nuclear&and&mitochondria&in&regula+on&of&AOX&expression&
!

Identification of RAO (Regulators of Alternative Oxidase 1a ) 
 using forward genetics 

1.  To&saturate&the&upstream&pathway(s)&that&regulate&Aox1a&gene&&
expression&in&response&to&mitochondrial&&stress&(An+mycin&A)&
&with&EMS&generated&mutants&(The&Boring&Stage)&
!

2.&Map&those&muta+ons&and&iden+fy&the&corresponding&&
Genes&(The&BoGle&Neck)!

3.&Extensive&mutant&characteriza+onM&physiology,&biochemistry,&
transcriptomics&etc&(The&important&stage)&&

4.&Work&out&the&sequence&and&rela+ons&of&those&genes&&
within&a&Mitochondrial&&Retrograde&Pathway&&(The&Excitement)&&&
!
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NightOWL&imaging&&
chamber&
!

+&luciferin& luminescence&

LUCiferase&

AOX1a&promoter&

Hyg&R&&

pCAMBIA&1300&

AgrobacteriumMmediated&
transforma+on 

Forward genetic approaches to identify regulators of AOX1a  

Genetic screen 

EMS&treatment&of&Col:LUC$
seeds&

M1&plants&

Screen&of&M2&

Over&30&mutant&lines&&with&
altered&LUC&phenotype&

WT&

Under&expresser&&

Over&expresser&

Cons+tu+ve&expresser&

MAA& +AA&
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 Mapping 

Posi+onal&mapping&
Next&Genera+on&Sequencing&

1M3&Mb&chromosomal&
&&&&&&&&&&&&region&

Gene verification 

WT&

mutant&

WT&

mutant&

WT&GENE&
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 Summary 

&

To!be!con(nued….!

Over&30&mutant&lines&

15&mutant&lines&&

8&genes&

6&lines&

1M3&Mb&region&
with&2M3&gene&candidates&

Over&9&lines&

 rao1 (Regulator of Alternative Oxidase 1a 1) 
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 Diverse cellular stress signaling pathways are regulated 
 through RAO-1  

&

1212!12 hr cold treatment 50 µM Myxothiazol 50µM Antimycin A 

200 µM Abscisic acid  20mM Hydrogen peroxide 30 min UV 

 rao2(Regulator of Alternative Oxidase 1a 2) 

&

Col:LUC$ rao2)1$ rao2)2$
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 Response to different stress 

&

                                   rao3  and rao4  

&

!!Hours&&a_er&AA&

Phenotype&
12& 18& 24&

WT&

rao3$

rao4$

0& 6&


