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Abstract: Light is an important developmental stimulus in plants. Despite numerous attempts, our understanding of light signaling and its components are still incomplete. A majority of light
signaling components have been identified using the model plant Arabidopsis thaliana. NUCLEAR FACTOR Y (NF-Y) is a heterotrimeric transcription factor involved in various developmental
process in plants. Recently, we demonstrated that Arabidopsis nf-yc3 nf-yc4 nf-yc9 hy5 quadruple (quad) mutant had defects in light perception. As a result, the quad mutant had longer hypocotyl
under different wavelengths of light. Here, we exploited the quad mutant as a tool to identify additional light signaling components. We performed ethyl methanesulfonate (ems) induced forward
genetic screening in quad plants to identify potential suppressor and enhancer mutants. Our initial screening identified 8 suppressor and 12 enhancer lines. The Next Generation Sequencing of
genomic DNA samples from selected mapping population of these mutant lines will help us to identify the affected genes and lead to a better understanding of the light signaling phenomena in
plants.

1. EMS mutagenesis 
2. M1 seed sowing: 50 – 70 

seeds/lot
3. M1 seedling screening: 

suppressor/ enhancers
4. M1 plant selfing and M2 seed 

bulking
5. M2 sowing: 200 – 300 seeds/lot
6. M2 seedling screening: 

suppressor/ enhancers
7. Backcrossing screened lines and 

harvesting F1 seeds
8. M2 plant selfing and M3 seed 

bulking.
9. Reconfirming the phenotype in 

M3 seedling
10.F1 seed sowing and F2 seed

harvesting
11.Screening F2 sequencing 

population
12.Extraction of genomic DNA and

send for next generation
sequencing

13.Analysis of NGS data set to
identify the causal mutation
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Scheme of EMS mutant Screening

a) Continuous dark 
b) Long Day

A) Hypocotyl length of lot 117 compared to quad and wild type seedlings

Legend: Seeds were grown under 
specified light condition and hypocotyl 
measurement was done using 5 day old 
seedlings. 

Table 1: Screened M2 lots 

with suppressor or enhancer 

lines. 

Ø Reconfirming the suppressor/enhancer phenotype under long day light condition.
Ø Screening the F2 sequencing population, and send for next generation sequencing.
Ø Identifying genes responsible for suppressor/enhancer phenotype through analysis of 

NGS data.

v We have identified 8 suppressor and 
12 enhancer lines.

v The M3 lot of lot 117 reconfirms it as 
a suppressor line.
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