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Anterograde and Retrograde signaling
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AOX 1a is a model system to study Mitochondrial
Retrograde Signaling
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Aim of the project
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Identification of RAO (Regulators of Alternative Oxidase 1a )
using forward genetics

1. To saturate the upstream pathway(s) that regulate Aoxla gene
expression in response to mitochondrial stress (Antimycin A)
with EMS generated mutants (The Boring Stage)

2. Map those mutations and identify the corresponding
Genes (The Bottle Neck)

3. Extensive mutant characterization- physiology, biochemistry,
transcriptomics etc (The important stage)

4. Work out the sequence and relations of those genes
within a Mitochondrial Retrograde Pathway (The Excitement)




Forward genetic approaches to identify regulators of AOX1a
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Mapping
Positional mapping . .
Next Generation Sequencing
1. Use mutagenised Columbsa sed stock
n | S |
l & [4—— 0208 (nDel, )
Mutant (mosmun) j—— 0.300 (inDwi, 13921
[ 0.329 (InDe!, 22/-22)
L o ¥ l S - j—— 0396 (8NP @A)
I X o [ 0.425 (NP, GC)
cc l [(8 Gerctype:
3 @ et [ 0474 (830, AT)
F1 I <L j— 0,534 (BNP, A}
" l ¢ 0660188 ATT)
Y~ ‘f j— 0 786 (nDel.
EARETRN. -
P 1-3 Mb chromosomal
region

Gene verification

wT wT

@\%Q/




Summary

|

8 genes

.

15 mutant lines 6 lines Over 9 lines

Over 30 mutant lines

l

1-3 Mb region
with 2-3 gene candidates

raol (Regulator of Alternative Oxidase 1a 1)

+AA (50 uM)

T

Col:Luc raol-1 raol-2
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Diverse cellular stress signaling pathways are regulated

through RAO-1

Cotluc racl-2 rool-1

|
50 pM Myxothiazol 12 hr cold treatment

Cobluc raol-2 raol-1 Cobluc rool-2 raol-1
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200 pM Abscisic acid 20mM Hydrogen peroxide' 30minUv

rao2(Regulator of Alternative Oxidase 1a 2)

Col:LUC rao2-1 rao2-2
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Response to different stress

Col:LUC rao2-1 Col:LUC rao2-1

(i)

50 uM AA 50 uM Myxothiazol

Col:LUC rao2-1 Col:LUC rao2-1

[iii)

16 h Cold

30 min UV 20 mM H,0,
rao3 and rao4
Hours after AA
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