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Rubisco is essential for plant growth and survival. It is responsible

for catalyzing carboxylation in the Calvin Cycle which is the primary

step of carbon fixation in photosynthesis. Considering the

enormous mass of plants on the Earth, Rubisco is categorized as

the most abundant enzyme on the planet. In nature, Rubisco is

located not only in plants but also in bacteria. Bacteria have four

types of Rubisco: Form I, Form II, Form II/III, and Form III [2].

These forms of Rubisco in bacteria make it diverse in size and

structure. Researchers consider that improving Rubisco might

improve plant growth. The goal of this research is to test nine

different Rubiscos in E.coli and determine their function. Our lab

has developed a Rubisco-dependent E. coli that requires functional

Rubisco in order to grow. We will test the assembly and function of

nine bacterial Rubiscos in this E. coli strain. We also use

characterize mutant Rubiscos in this manner. These experiments

will provide a basis for understanding the effects of mutations in

distinct bacterial Rubiscos which will be useful for researchers

aiming to improve plant crops.

ABSTRACT

RUBISCO IMPROVEMENT 

METHODS 

RESULTS  CONCLUSION 

REFERENCES  

ACKNOLEGMENT  

PERSONAL INFORMATION  

2019 Transfer-to-Excellence Program (TTE)

Alejandra Zapata 

Energy Engineering Student 

alejita980978@gmail.com

[1] Avi I. Flamholz, Noam Prywes, Uri Moran, Dan Davidi, Yinon M. Bar-On, Luke M. Oltrogge, Rui Alves, 

David Savage, and Ron Milo, Revisiting Trade-offs between Rubisco Kinetic Parameters, Biochemistry, 

2019

[2] Di Liu, Ramaswamy Chettiyan Seetharaman Ramya, and Oliver Mueller-Cajar, Surveying the 

expanding prokaryotic Rubisco Multiverse, FEMS, 20 July 2017

[3] Greg T. Hermanson, Bioconjugate Techniques , 2013

[4] Patrick M. Shih, Alessandro Occhialini, Jeffrey C. Cameron, P John Andralojc, Martin A.J. Parry, and 

Cheryl A. Kerfeld, Biochemical characterization of predicted Precambrian RuBisCO, Nature 

Communications, 2016

1. Make Rubisco plasmids by 

genetic engineering 

2. Test Rubisco in 

Rubisco-dependent 

E.coli Strain (CCMB1)

1.Verify the experiments 

I made

2.Try mutant Rubiscos: 

can we make they 

better in E. coli?

3.Purify bacterial 

Rubiscos and 

mutants: how fast and 

specific are they?

Gatekeeper for carbon fixation in the 

Calvin Cycle during photosynthesis 

If Rubisco is improved, plant crops will 

also be improved in order to supply a 

safety agriculture production as well as 

biofuels production 

Hundreds of 

Rubiscos were 

tested to analyze 

their characteristics 

Figure 1.  8 diverse Rubiscos were successfully cloned into E.coli 

expression plasmids  

Figure 4. Compiled Results of plate and liquid growth assays. 

Figure 3. Growth of E. coli strains with Rubisco variants in liquid 

media at 5% CO2 

Figure 2 . Growth of E. coli strains with Rubisco variants in agar 

plates in minimal media at varying CO2 levels. 

Figure 5.  Schematic of affinity 

chromatography purification 
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FUTURE WORK

1.8 plasmid DNA for 8 Rubiscos were created

2.Three bacterial Rubiscos function well in E. coli

3.Three more bacterial Rubiscos may also work, but 

are less robust


