
Results
The pure Ribosomes complexes are sent through a 

qPCR and a Western Blot (Figure 3). A Western Blot is 
a visual representation of the presence of proteins.  

The first section is the presence of  total protein 
extract. The second section is unbounded 

Ribosomes. The third section is bounded Ribosomes 
extracted through TRAP. The control group Col-0 

does not show presence of proteins. This is expected 
because the control group did not have the α-FLAG 
attached to it. The experimental group, p-RBSC, had 
dark spots in the third section on the western blot, 

indicating  the protein on the Western blot must 
have been bounded Ribosomes tagged with the α-

FLAG.  
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Abstract
Every living organism is made up of proteins. That 
organism’s DNA determines the proteins being 
made. DNA is transcribed into mRNA and then sent 
to the Ribosomes to be translated into a protein. The 
process of protein synthesis is controlled by multiple 
mechanisms. One such mechanism, translation 
regulation, determines which mRNA is translated 
and which is not. Sometimes, a person is missing or 
has a defective gene that codes for a protein. As a 
result, that protein is absent or does not function 
properly, that can result in a variety of diseases. This 
study focuses on the relationship between mRNA 
that is transcribed compared to the amount of 
mRNA translated using a method called TRAP 
(Translating Ribosome Affinity Purification). By 
adding a tag on translating Ribosomes, we are able 
to monitor the amount of mRNA being translated at 
a point in time. In this study, we are following 
flagged Ribosomes in the model plant, Arabidopsis 
thaliana. The TRAP method provides insight into 
how an organism can regulate protein synthesis. 
Once the regulation is understood, the modification 
of the default protein synthesis could be halted, and 
the development of a disease could be stopped. 

Introduction
As part of the Honors Cellular and Molecular Biology 
class, the students participate in a research-based 
project. The honors class of spring 2016 participated 
in a research project in collaboration with University 
of California, Riverside (UCR). With the help of UCR 
graduate student, Lauren, a two-day experiment was 
conducted in which translating Ribosomes were 
extracted from the model plant Arabidopsis 
thaliana. 

Figure 1: Model Organism Arabidopsis thaliana 
https://www.slideshare.net/bhavyasree528/whole-genome-sequencing-of-arabidopsis-thaliana

Materials and Methods
This experiment was conducted using a control 
group (Col-0) and an experimental group (p-RBSC). 
The control group did not have the α-FLAG while 
the experimental group did. 

Day one consisted of preparing the polysome 
extraction buffer, grinding up Arabidopsis thaliana 
rosette tissue, and preparation of TRAP tissue 
extract. The extraction buffer uses various 
solutions and detergents to neutralize and stabilize 
all processes happening in the cells. Then the 
Arabidopsis thaliana tissue (stored in liquid 
nitrogen) is grinded up using a frozen mortar and 
pestle. This increases the surface area to expose 
more cells to the extraction buffer. Next, the TRAP 
tissue extract is prepared. The TRAP tissue extract 
isolates Ribosome complexes and polysomes by 
lysis of the cells, disruption of cell membrane, and 
disruption of protein interactions. By freeing the 
Ribosomes, biding to the α-FLAG antibody is now 
possible. 

In between day one and day two, the α-FLAG 
magnetic  beads were prepared and the TRAP 
Tissue extract was incubated with the α-FLAG 
beads.

Day two consisted of preparing the wash and 
elution buffers and performing the washes and 
elution. The wash buffer is used to ensure the 
collection of pure ribosome complexes. The elution 
is performed to separate the unbound Ribosomes 
using PEB. 

Figure 2: Polysome with α-FLAG Marker
(Introduction to Plant Biology- Transcriptomes and Translatomes)

Discussion
This research is still ongoing at the University of California, 
Riverside in the Bailey-Serres Lab. The goal of this research is 
to better understand Translation Regulation. Translation 
Regulation is essential because there are many diseases that 
result from missing proteins including various cognitive and 
behavioral diseases. By better understanding why some 
mRNA is translated while others are barred from translation, 
we can get a better understanding of the root of these 
diseases and work towards finding a cure. This research can 
also be used for gene mapping. The tagged Ribosomes are 
translating mRNA into proteins. By reverting the mRNA into 
cDNA, the gene can be sequenced and mapped on the 
genome. 

Figure 3 (left): 
Western Blot results  

showing the presence of 
pure, bound Ribsome

Complexes for the p-RBSC 
group and no Ribosomes 

for the untagged Col-0 
group

(Western Blot with FLAG Antibody) 
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