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Light-Emitting Plants 

• Previously the focus on 
genetic manipulation either 
by 

-Firefly luciferase gene

or 

-Bacterial lux operon.   

https://blog.hardydiagnostics.com/2017/09/how-bio-luminescence-will-light-our-way-to-a-brighter-future/
https://www.frontiersin.org/articles/10.3389/fmicb.2019.00365/full

https://discover.hubpages.com/education/Lightning-Bugs-Fireflies-and-Fire-Bees

https://blog.hardydiagnostics.com/2017/09/how-bio-luminescence-will-light-our-way-to-a-brighter-future/
https://www.frontiersin.org/articles/10.3389/fmicb.2019.00365/full


Light-Emitting Plants 

• Limitation of genetically engineered 
plants: 
• Colocalization. 
• Addition of luciferase 
• Toxicity
• Short time of chemiluminescence



Nanobionic approach 

• Using a combination of :
• Different nanoparticles. 
• Different molecules. 
• Different concentrations.
• Different localization.



Aim

• Generating Light-Emitting plant with:
• Localized tissue. 
• Less toxicity to the plant.
• Long time chemiluminescence production.
• High intensity of the light.
• Using nanobionic approach  



Design the experiment



Design the experiment

• Silica Nanoparticles-
Luciferase (SNP-Luc)

• Poly(lactic-co-glycolic acid) 
(PLGA)



Design the experiment

- Luciferase-L-AMP (L-AMP) produced 
as by product as inactive form of 
Luciferase. 

- Coenzyme A (CoA) needed to 
activate the Luciferase. 

- Chitosan nanoparticles (CS-CoA)
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Methodology

• Using four different plants in the 
experiment:
• Spinach (Spinacia oleracea) 
• Arugula (Eruca sativa)
• Watercress (Nasturtium 

officinale)
• kale (Brassica oleracea))

https://www.123rf.com/photo_12598448_water-cress-nasturtium-officinale.html

https://www.123rf.com/photo_55214589_chinese-kale-brassica-oleracea-l-var-alboglabra-bailey-sun.html

https://in.pinterest.com/pin/829647562584166402/

https://hort.extension.wisc.edu/articles/arugula/



Methodology

• In vitro testing 



Methodology

• To insert the nanoparticle mixture 
into the whole plant pressurized 
bath infusion of nanoparticles 
(PBIN) were used. 

• Using stomatal pores within the 
leaves. 



Methodology

•The plant put in PBIN the chamber filled with 
water and nanoparticle solution.

•Pressure applied with different power in 
different chambers

•0.4 bar/s was applied.

•0.04 bar/s was applied. 

•0.02 bar/s was applied. 



Results



Results

• With 0.4 bar/s the infiltration 
and integration done but: 
• Damage to the mesophyll
• cell membranes ruptured 

• While other ratios show no 
ruptures to any organelles 
but slow rate of infiltration 



Results 



Results 

Optical image of 3-
week-old kale plant
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Discussion

• The best combination of the nanoparticles to be 
localized and active is SNP-Luc, PLGA-LH and CS-
CoA. 

• The most effective concentration for nanoparticles 
is 200nM SNP-Luc,625μMCS-CoA, with incubation 
for 2 hours. 



Discussion

•The plants can be controlled on/off mechanism. 

•The produced plants can emit light for four 
hours. 



Benefits and possible uses in daily life
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