
RNA INTERFERENCE IN DROSOPHILA 
 

1 

 
 
 
 
 
 
 
 

RNA INTERFERENCE IN DROSOPHILA 
 

Inhibition of Gene Expression Through Replication, 
Transcription, and RNA Interference 

 
 
 
 
 
 
 

Erin Leamy 
 
 
 
 
 
 
 
 

 
 

Genetics 
 

Dr. Ronald Krieser  
 

November 21, 2017 



RNA INTERFERENCE IN DROSOPHILA 
 

2 

 
INTRODUCTION  
 
The main goal of this five-part laboratory experiment was to inhibit the 
expression of two genes, Thread and DRP1, in Drosophila (fruit fly) 
cells. Furthermore, the experiment aimed to determine the effect that 
the inhibition of expression of these genes would have on culture-
grown cells.  
 
RNA interference was the ultimate technique used to silence the 
expression of these two target genes in Drosophila. In summary, 
polymerase chain reaction (PCR) was first used to amplify genomic 
DNA and cDNA for the Thread and DRP1 genes. The cDNA PCR 
products for each gene were used as a template for in vitro 
transcription to produce double-stranded RNA, which was then used to 
perform RNA interference and silence these genes. In order to 
accomplish this, three main in vitro processes were carried out—
replication, transcription, and RNA interference.  
 
DNA replication is the process in which a double-stranded DNA 
molecule is copied to produce two identical molecules of DNA. In 
normal cells, this process is carried out by the enzyme DNA 
Polymerase in order for a cell to divide. However, in the context of this 
experiment, PCR is able to produce millions of copies of a specific 
sequence of DNA by carrying out many replication cycles in a test 
tube.  
 
As in natural replication, PCR requires a double-stranded DNA 
molecule. To amplify a target sequence of the DNA, heat is applied to 
break the hydrogen bonds that hold the two strands of DNA together. 
This step is called denaturation. Next, oligonucleotide primers, 
designed to anneal to the DNA just surrounding the target sequence, 
are added to the test tube and bond when the temperature is cooled. 
Finally, in extension, DNA Polymerase is provided with the optimum 
temperature, buffer, and dNTPs, and it then uses the primers to begin 
replication of the target sequence. As this process is repeated, it 
produces an isolated sequence of DNA, followed by two copies of 
double-stranded DNA with the target sequence, and so on, as the 
target sequence begins to be amplified exponentially.  
 
In this experiment, DNA was isolated from the adult Drosophila and 
PCR was used to amplify the two DNA sequences that code for the 
Thread and DRP1 genes. This step was essential to ensure that the 
experiment would have an adequate amount of DNA to be transcribed 
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and ultimately result in an adequate amount of double-stranded RNA 
to be used for RNA interference. In addition, visualization using 
agarose gel electrophoresis required an amplified amount of DNA. 
 
Next, transcription of the amplified DNA allowed complementary RNA 
strands to be synthesized for each gene. In the course of gene 
expression in normal cells, the enzyme RNA Polymerase is essential, 
as it is responsible for transcribing DNA into corresponding mRNA, 
which contains the codons that guide protein synthesis. In this 
experiment, RNA Polymerase and the process of transcription were 
essential in producing the double-stranded RNA that is the basis of 
RNA interference. Specifically, the in vitro transcription step included 
T7 RNA Polymerase. This type of RNA Polymerase was chosen because 
both of the oligonucleotide primers used in the PCR reaction contained 
T7 promoter sites, to which T7 RNA Polymerase can bind and begin 
transcription. Therefore, T7 RNA Polymerase was able to synthesize 
two complementary RNA strands for each gene. 
 
Finally, RNA interference was used to target the DNA that codes the 
Thread and DRP1 genes. RNA interference was first discovered by Fire 
and Mello in 1998, and it has since caused a revolution in the ways in 
which scientists think about gene expression and regulation (Wang, 
Rao, Senzer, & Nemunaitis, 2011). It is a process that has been 
conserved in organisms throughout evolution (Wang et al., 2011). In 
RNA interference, small RNAs in the cell are recognized by a protein 
called Dicer, which chops them up into shorter segments. A RNA-
induced silencing complex (RISC) then degrades one strand of the RNA 
and chaperones the remaining strand of RNA to a complementary 
mRNA target. This results in the prevention of a gene from being 
expressed through degradation of the mRNA or blocking of translation. 
The RNA can also affect the compaction of chromatin, which can result 
in a silenced gene. 
 
Types of RNAs that can naturally be involved in RNA interference 
include microRNAs, small interfering RNAs, and short hairpin RNAs 
(Want et al., 2011). In this experiment, the final product of the 
transcription stage was double-stranded RNA, which was created to be 
complementary to the sequences of DNA that encode the Thread and 
DRP1 genes in Drosophila. This RNA was added to media with 
Drosophila cells. If successful, this should result in RNA interference, 
which would silence the expression of both of these genes.  
 
The Thread gene codes for the DIAP1 protein, which stands for 
Drosophila Inhibitor of Apoptosis Protein 1 (Powell et al., 2017). DIAP1 
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is one of a group of proteins called Inhibitor of Apoptosis Proteins that 
work together in the cell to prevent cell death (Powell et al., 2017). 
DIAP1 specifically works to prevent DRONC, an apoptotic initiator 
caspase, from performing its function of cell death initiation (Powell et 
al., 2017). Therefore, the DIAP1 protein produced by the Thread gene 
keeps cells alive. The hypothesis was that the inhibition of expression 
of the Thread gene would results in cell death.  
 
Mitochondria in cells are in constant motion. The DRP1 gene codes for 
the DRP1 protein or dynamin-related protein 1, which encourages the 
fission of mitochondria in the cell (Grohm et al., 2012). Many scientists 
believe that this is due to proteins on the outer membrane, which bind 
to the DRP1 protein and cause mitochondrial fission (Grohm et al., 
2012). If the DRP1 gene is not expressed, DRP1 protein will not be in 
the cell to promote the fission of mitochondria. Therefore, the 
hypothesis was that the inhibition of expression of the DRP1 gene 
would result in larger, fused mitochondria in the cell. 
 
 
MATERIALS AND METHODS 
 
Fly DNA Isolation  
 
DNA was isolated from the Drosophila cells by first transferring 0.5 ml 
of the cells into a microcentrifuge tube. The tube was spun for 1 
minute in a centrifuge at 1000 X G. After removing the tube from the 
centrifuge, the liquid inside the tube was removed and put into a 
biohazard waste container. This left only the cell pellet in the 
microcentrifuge tube. The pellet was then resuspended by adding 50 µl 
of squishing buffer to the tube and slowly pipetting up and down (The 
squishing buffer contained 10 mM Tris pH 8.2, 25 mM NaCl, 1mM 
EDTA, and 200 µl/ml protease K.). The tube was incubated at 50°C for 
30 minutes and then at 95°C for 10 minutes. Following the incubation, 
the tube was spun for 1 minute in the microcentrifuge and place on 
ice. 
 
Computational Analysis of Primer Sequences 
 
Computational analysis of the primer sequences was performed using 
the website http://flybase.org. On the website, the blast tool was used 
in the GENOMIC/MAP TOOLS section under Tools. For each of the two 
primer sequences for each gene, the primer sequence was entered, 
the genome assembly option was chosen, and blast was selected. The 
sequence of Primer 1 was AGACGTGTCGTCCTTCAGCCGC, the 
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sequence of Primer 2 was ATATACGCGCATCACATCGGTG, the sequence 
of Primer 3 was GATCGAGAGCGTTGTGGGACGAT, and the sequence of 
Primer 4 was GGAGTTCGTTCTCTTTGAACGCG. 
 
Results for each primer were observed for the matching location on 
the Drosophila genome. The chromosome and arm on which each 
primer was located was recorded. The numbers for the nucleotide 
sequence that each primer sequence matched were recorded. Under 
the Gbrowse option, the targeted genes and their functions were 
identified and recorded. According to the results for each primer, it 
was determined whether or not each gene had introns and how many 
base pairs each gene sequence would be in length. The direction of 
transcription was also observed according to the arrowheads 
displayed. The 5’ and 3’ noncoding sequences were observed 
according to the gray boxes displayed.  
 
Polymerase Chain Reaction 
 
Six PCR reactions were assembled in 0.2 ml PCR tubes with both the 
isolated genomic DNA from Drosophila and two cDNA templates for 
each gene, which were reverse transcribed from mRNA. Each tube was 
labeled according to its reaction. In addition to a specific primer and 
DNA/cDNA combination, the tubes each contained 10 µl 10XPCR 
buffer, 6 µl 50 mM MgCl2, 2 µl 10 mM dNTPs, 0.5 µl taq polymerase, 
and varying amounts of H20. Reaction tube 1 contained 2 µl of primers 
1 and 2 and 2 µ of fly DNA. Reaction tube 2 contained 2 µl of primers 
1 and 2 and 2 µ of Thread cDNA. Reaction tube 3 was a control tube, 
containing 2 µl of primers 1 and 2 and no DNA or cDNA. Reaction tube 
4 contained 2 µl of primers 3 and 4 and 2 µl of fly DNA. Reaction tube 
5 contained 2 µl of primers 3 and 4 and 2 µl of DRP1 cDNA. Reaction 
tube 6 was a control tube, containing 2 µl of primers 3 and 4 and no 
DNA or cDNA. 
 
A PCR machine was then used to conduct PCR cycles at changing 
temperatures to allow for DNA denaturation, primer annealing, and 
DNA extension. Initial denaturation occurred when the reaction tubes 
were incubated at 95°C for 3 minutes. Next, 6 cycles of the following 
steps were repeated: 30 seconds at 95°C, 30 seconds at 45°C, and 2 
minutes at 72°C. Then 25 cycles of the following steps were repeated: 
30 seconds at 95°C, 30 seconds at 60°C, and 2 minutes at 72°C. Then 
the reactions were incubated for a final extension at 72°C for 5 
minutes. The reactions were cooled to 4°C and stored for further use. 
 
Agarose Gel Electrophoresis  
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Six tubes were labeled for each of the six PCR reactions. Then 2 µl of 
loading dye and 10 µl of each corresponding PCR reaction were put 
into each labeled tube.  
 
A prepared 1% agarose gel was positioned into the gel box in the 
correct orientation, and the appropriate amount of 1X TAE buffer was 
added to cover the surface of the gel. The comb was then removed 
from the gel and the molecular weight marker pipetted into the first 
well to be used as a guide with which to compare the other PCR 
samples. The PCR samples were added to the next six gel wells. When 
the reaction was fully set up and covered, it was powered for 100 volts 
for 30 minutes. The gel could then be visualized using a UV box, and 
photographs were taken for documentation of PCR product sizes.  
 
DNA Purification 
 
PCR reaction 2, which contained the Thread cDNA, and PCR reaction 5, 
which contained the DRP1 cDNA, were purified in this step. The 
double-stranded DNA was purified and rid of the other reaction 
components by using its affinity for a silica membrane in the presence 
of salt and a lower pH. First, 1.5 ml microcentrifuge tubes were labeled 
for PCR reactions 2 and 5. The remaining 90 µl of each PCR reaction 
was put into the corresponding tubes. Then 5 volumes of buffer PB 
were added to 1 volume of each PCR reaction to create an optimal 
environment for the DNA to bind to the silica.  
 
Two Qiaquick columns were placed into separate 2 ml collection tubes 
and labeled for each PCR reaction. The samples were then gently 
poured into the columns and spun in a balanced microcentrifuge at 
high speed for 1 minute to rid the samples of leftover reaction 
components. The flow through containing these leftovers was removed 
and properly discarded. Keeping the columns in the collection tubes, 
0.75 ml of buffer PE was added to each to wash the DNA and further 
the purification process. The samples were again spun in a balanced 
microcentrifuge at high speed for 1 minute. The flow through was 
again disposed of and the column kept in the collection tube. The 
samples were spun again at high speed for 1 minute to dry them out.  
 
The columns were then transferred to labeled 1.5 ml centrifuge tubes, 
and 50 µl of elution buffer EB (10 mM Tris-Cl, pH 8.5) was gently 
poured into the middle of each column membrane to detach the DNA 
from the column. This final reaction was incubated at room 
temperature for 1 minute and again centrifuged for 1 minute at high 
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speed to allow the purified DNA to go to the bottom of the centrifuge 
tube. The column was properly discarded and the DNA was placed on 
ice for future use in the experiment.  
 
In Vitro Transcription  
 
Two in vitro transcription reactions were assembled at room 
temperature in order to synthesize RNA from the purified DNA 
templates for each gene. The following ingredients were added in the 
following order to ensure that RNA polymerase would have all the 
necessary components for transcription: 8µl DNA template (either 
Thread or DRP1), 2 µl 10X T7 reaction buffer, 2µl ATP solution, 2µl 
CTP solution, 2µl GTP solution, 2µl UTP solution, and 2µl T7 RNA 
polymerase enzyme mix. The reactions were then incubated at 37°C 
for 4 hours. 
 
Removal of DNA Template and Single-Stranded RNA  
 
Any remaining DNA template and/or single-stranded RNA was 
removed from the reaction to ensure the purity of the dsRNA to be 
used in RNA interference. The previous transcription reactions were 
brought to 70°C and then able to cool to reach room temperature at a 
natural pace to promote the binding of existing complementary RNA 
strands in the reactions. Following this process, the following were 
added to each reaction, 21 µl nuclease-free water, 5 µl 10X digestion 
buffer, 2 µl DNaseI to target and cleave up leftover template DNA, and 
2 µl RNase to target single-stranded RNA. The reactions were gently 
mixed and centrifuged. After a 37°C water bath incubation for 30 
minutes, the reactions were placed on ice. Following this procedure, 
electrophoresis was performed to ensure that the expected RNA 
product was present. 
 
Double-Stranded RNA Purification 
 
The dsRNA was purified in preparation for RNA interference using an 
affinity column that binds dsRNA and leaves behind leftover RNA 
polymerase, RNase, DNase, and extra nucleotides. The following were 
added to each reaction and mixed by pipetting up and down: 50 µl 10X 
binding buffer, 150 µl nuclease-free water, and 250 µl Ethanol. 
 
Two columns were placed in tubes and 500 µl of each reaction were 
added to the corresponding columns. The columns were centrifuged for 
2 minutes. Flow through was removed, 500 µl was added to the 
columns, and the columns were centrifuged for another 2 minutes 
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(these steps were repeated once more). After the final flow through 
was removed, the columns were centrifuged for a final time to dry 
them. 
 
The dry columns were put into new, labeled collection tubes, and 100 
µl of elution solution were added to each tube. The tubes were then 
incubated on a heat block (65°C) for 2 minutes. After centrifuging at 
the highest speed for 2 minutes, the columns were discarded and the 
purified dsRNA remaining in the tubes was placed on ice.  
 
Addition of dsRNA to Cells in Culture  
 
The dsRNA/media solution was prepared by adding dsRNA. 50 µl of 
Thread dsRNA was added to the Thread dsRNA labeled tube. Cells 
were washed twice with serum-free media. When the dsRNA media 
control media and were prepared, they were added to the cells, which 
were then incubated for up to one hour (no less than 30 minutes). One 
volume of 2X media was finally added to the cultures.  
 
Transfection of dsRNA and mitoGFP to Cells in Culture  
 
Four tubes were prepared with the addition of liposomes to form a lipid 
layer around the cells. This was in order to help the dsRNA get inside 
the cells. The DRP1 dsRNA was added to one of the tubes. Green 
fluorescent protein was added to each in order to visualize the 
mitochondria. 
 
Examination of Phenotypes and Microscopy  
 
Inverted microscopes were used to observe and photograph the 
ultimate results of the experiment in the cell cultures.  
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RESULTS 
 
Computational Analysis of Primer Sequences 
 
 

Figure 1. Primer 1 match on Drosophila genomic sequence 
 

 

 
 
This figure depicts the location where Flybase was able to find the best match 
for the primer 1 nucleotide sequence on the Drosophila genomic sequence. 
The blue line indicates the best match, located on chromosome 3 on the L 
arm, which is a total of 28110227 base pairs long. Below the BLAST Hit 
Summary, the alignment on the chromosome is shown. The Subject numbers 
indicate that the 5’ end of the primer is at the 16039375 nucleotide position 
and the 3’ end of the primer is at the 16039354 nucleotide position.  
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Figure 2. Position of primer 1 on the thread gene 

                
 
This figure depicts Flybase’s representation of the gene containing the primer 
1 sequence, identified as DIAP1 or Thread in light blue. The position of the 
primer 1 sequence on the gene is represented by the shaded gray line. In 
this figure, open boxes indicate exons and lines indicate introns. 
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Figure 3. Primer 2 match on Drosophila genomic sequence 

 

 

 
 
This figure depicts the location where Flybase was able to find the best match 
for the primer 2 nucleotide sequence on the Drosophila genomic sequence. 
The blue line indicates the best match, located on chromosome 3 on the L 
arm, which is a total of 28110227 base pairs long. Below the BLAST Hit 
Summary, the alignment on the chromosome is shown. The Subject numbers 
indicate that the 5’ end of the primer is at the 16038681 nucleotide position 
and the 3’ end of the primer is at the 16038702 nucleotide position.  
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Figure 4. Position of primer 2 on the thread gene 

               
This figure depicts Flybase’s representation of the gene containing the primer 
2 sequence, identified as DIAP1 or Thread in light blue. The position of the 
primer 2 sequence on the gene is represented by the shaded gray line. In 
this figure, open boxes indicate exons and lines indicate introns. 
 
 
Figure 5. Combined positions of primers 1 and 2 on the thread gene  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This figure depicts the combined positions of primers 1 and 2 on the Thread 
gene, indicated by the vertical lines. In this figure, open boxes indicate exons 
and lines indicate introns. The figure shows that there are no introns between 
the two primers. The nucleotide positions of the two primers indicate that the 
sequence between the primers will be 694 base pairs long. 

Primer 2 Primer 1 

16038681 16039375 
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Figure 6. Primer 3 match on Drosophila genomic sequence 

 

 
 

 
 
This figure depicts the location where Flybase was able to find the best match 
for the primer 3 nucleotide sequence on the Drosophila genomic sequence. 
The blue line indicates the best match, located on chromosome 2 on the L 
arm, which is a total of 23513712 base pairs long. Below the BLAST Hit 
Summary, the alignment on the chromosome is shown. The Subject numbers 
indicate that the 5’ end of the primer is at the 2584381 nucleotide position 
and the 3’ end of the primer is at the 2584359 nucleotide position.  
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Figure 7. Position of primer 3 on the DRP1 gene 

                        
 
This figure depicts Flybase’s representation of the gene containing the primer 
3 sequence, identified as DRP1 in light blue. The position of the primer 3 
sequence on the gene is represented by the shaded gray line. In this figure, 
open boxes indicate exons and lines indicate introns. 
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Figure 8. Primer 4 match on Drosophila genomic sequence 

 

 
 

 
 
This figure depicts the location where Flybase was able to find the best match 
for the primer 4 nucleotide sequence on the Drosophila genomic sequence. 
The blue line indicates the best match, located on chromosome 2 on the L 
arm, which is a total of 23513712 base pairs long. Below the BLAST Hit 
Summary, the alignment on the chromosome is shown. The Subject numbers 
indicate that the 5’ end of the primer is at the 2581681 nucleotide position 
and the 3’ end of the primer is at the 2581703 nucleotide position.  
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Figure 9. Position of primer 4 on the DRP1 gene 

                      
This figure depicts Flybase’s representation of the gene containing the primer 
4 sequence, identified as DRP1 in light blue. The position of the primer 4 
sequence on the gene is represented by the shaded gray line. In this figure, 
open boxes indicate exons and lines indicate introns. 
 
 
Figure 10. Combined positions of primers 3 and 4 on the DRP1 gene      

                     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This figure depicts the combined positions of primers 3 and 4 on the DRP1 
gene, indicated by the vertical lines. In this figure, open boxes indicate exons 
and lines indicate introns. The figure shows that there are multiple introns 
between the two primers. The nucleotide positions of the two primers 
indicate that the sequence between the primers will be about 2700 base pairs 
long with the introns. 

Primer 4 Primer 3 

2581703 2584381 
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Agarose Gel Electrophoresis 
 
 

Figure 11. Agarose Gel Electrophoresis of DNA and cDNA PCR 
Products 

 
 
 
 
 
 
Class Double-Stranded RNA Gel 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This figure depicts the results of agarose gel electrophoresis performed on 
the six PCR products. PCR was performed with both the isolated genomic 
DNA from Drosophila and two cDNA templates for each gene. Lane A 
contained a molecular weight marker used to judge the bands in other lanes. 
Lane B contained primers 1 and 2 and fly DNA. Lane C contained primers 1 
and 2 and Thread cDNA. Lane D was a control and contained no DNA or 
cDNA. Lane E contained primers 3 and 4 and fly DNA. Lane F contained 
primers 3 and 4 and DRP1 cDNA. Lane G was a control and contained no DNA 
or cDNA. 
 
 
 
 
 
 
 
 

A   B   C   D   E    F   G 
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Figure 12. Agarose Gel Electrophoresis of Double-Stranded RNA 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This figure depicts the results of agarose gel electrophoresis performed after 
in vitro transcription and the removal of excess DNA template/single-
stranded RNA. Electrophoresis was performed to ensure that the expected 
dsRNA product was present. Lane A contained a molecular weight marker 
with which to compare other bands. Our lab group used wells B and C for 
Thread dsRNA and DRP1 dsRNA, respectively. The result in Lane C was 
expected, but the result in Lane B was unusual. A band was expected to 
show up for the Thread dsRNA in Lane B. 
 
 
 
 
 
 
 
 
 
 
 
 

 A                    B  C 
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Examination of Phenotypes and Microscopy  
 
Figure 13. Drosophila cell culture treated with thread dsRNA 
 
 

 
 
 

 
 
 
 
 
 
 
This figure depicts the results after Drosophila cell cultures were treated with 
thread dsRNA for one week. Photo A represents the control and a culture 
where dsRNA was added that has no target gene in Drosophila. Photo B 
represents a culture where dsRNA was added that targeted the thread gene 
sequence. Photo A shows a very large amount of living cells, while Photo B 
shows a very sparse amount of living cells. 
 
Figure 14. Drosophila cell culture treated with DRP1 dsRNA 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
This figure depicts the results after Drosophila cell cultures were treated with 
DRP1 dsRNA for one week. Photo A represents the control and a culture 
where no dsRNA was added. Photo B represents a culture where dsRNA was 
added that targeted the DRP1 gene sequence. A green fluorescent protein 
that localized to mitochondria was added to both. The green fluorescent 
protein appears to be spread throughout entire cells in Photo A, while in 
photo B, it appears concentrated in one spot of the cell.  

A B 
	

A B 
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DISCUSSION 
 
To begin, the initial computational analysis performed with the primer 
sequences allowed identification of the target genes and their exact 
locations within the Drosophila genome. Figures 1-5 illustrate Flybase’s 
location of the sequences for primers 1 and 2 in the Drosophila 
genome. Both primers were identified to be on the Thread gene, 
confirming that this must be one of the target genes for the 
experiment. As shown in Figure 5, subtraction using the values of the 
nucleotide positions on the chromosome reveals that the distance 
between the primers is 694 base pairs. Also shown in Figures 1-5, 
Flybase identifies that there are no introns between primers 1 and 2. 
This means that the length of the genomic DNA will be the same 
length as the cDNA for Thread because no introns need to be spliced 
out.  
 
Figures 6-10 illustrate Flybase’s location of the sequences for primers 
3 and 4 in the Drosophila genome. Both primers were identified to be 
on the DRP1 gene, confirming that this must be the other target gene 
for the experiment. As shown in Figure 10, subtraction using the 
values of the nucleotide positions on the chromosome reveals that the 
distance between the primers is about 2700 base pairs. However, as 
also shown in Figures 6-10, Flybase identifies that there are multiple 
introns between primers 3 and 4. This means that the length of the 
genomic DNA will not be the same length as the cDNA for DRP1 
because all of these introns need to be spliced out. When the 
approximate length of each of the introns is added together and 
subtracted from the total sequence length, it reveals that the length of 
the DRP1 cDNA will be about 2200 base pairs.  
 
Figure 11 represents the results of agarose gel electrophoresis 
performed on the six PCR products, which included lanes for amplified 
fly DNA, cDNA, and control lanes. The results were as expected for this 
procedure. The first two lanes contained primers 1 and 2 and either fly 
DNA or Thread cDNA. As previously mentioned, computational analysis 
revealed that the length of the genomic Thread DNA would be the 
same as the Thread cDNA because no introns needed to be spliced 
out. The length of both of these, 694 base pairs, is a good amount for 
agarose gel electrophoresis, and they should both have no trouble 
traveling across the gel. The second to last two lanes contained 
primers 3 and 4 and either fly DNA or DRP1 cDNA. Computational 
analysis revealed that, due to the presence of introns, genominc DRP1 
DNA would be about 2700 base pairs long, while DRP1 cDNA would be 
about 2200 base pairs long. This makes the genomic DRP1 DNA 
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almost too large of a sequence to travel across the gel. This is why 
Lane E in Figure 11 did not have as strong of a band. 
 
Figure 12 depicts the results of agarose gel electrophoresis of dsRNA, 
performed after in vitro transcription and the removal of excess DNA 
template/single-stranded RNA. This was performed in order to make 
sure that the dsRNA was present thus far. In Lane C, results were as 
expected, and the DRP1 dsRNA traveled across the gel to confirm its 
presence. In Lane B, no band is seen to confirm the presence of 
Thread dsRNA, and this result was not expected. However, as shown in 
Figure 13, RNA interference using the Thread dsRNA appears to have 
been very successful. Therefore, a conclusion can be drawn that an 
error was made specifically in regards to the agarose gel 
electrophoresis of Thread dsRNA, rather than with the Thread dsRNA 
synthesis itself. A possible explanation could be that the Thread dsRNA 
was not properly inserted into the gel well.  
 
Figure 13 shows a control Drosophila cell culture in comparison with a 
cell culture treated with Thread dsRNA. The results were as expected, 
and indicate that RNA interference was a success. As was 
hypothesized, the silencing of the Thread gene would result in cell 
death, as the gene is important in preventing apoptosis. The figure 
clearly shows a lack of living cells in the cell culture treated with 
Thread dsRNA, confirming this hypothesis.  
 
Figure 14 shows a control Drosophila cell culture in comparison with a 
cell culture treated with DRP1 dsRNA. These results were also as 
expected. As seen in Photo A, the green fluorescent protein appears to 
be spread throughout entire cell in the control cell culture. This would 
mean that DRP1 protein was present and able to promote 
mitochondrial fission in the cells. In photo B, it appears that the green 
fluorescent protein is concentrated in one spot of the cell. This is also 
consistent with the initial hypothesis that silencing of the DRP1 gene 
would result in larger mitochondria concentrated in one area, as DRP1 
protein is no longer there to promote fission. In conclusion, all results 
indicate that RNA interference was successful and confirm that both 
initial hypotheses were correct. 
 
Scientists are extremely excited about the future of RNA interference 
and how this process could be used to help humans. This is especially 
exciting to scientists and researchers hoping to develop new 
techniques to fight human disease. One example is cancer therapy. 
Because RNA interference can be tailored in such a specific way, many 
are hopeful that this could someday allow scientists to silence genes 
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that cause many different types of cancers (Wang et al., 2011). 
Researchers are currently working on RNA interference techniques to 
silence genes that promote tumor growth or resistance to 
chemotherapy (Wang et al., 2011). RNA interference is also being 
explored in regards to neurodegenerative problems. Scientists are 
hard at work attempting to find a way to use RNA interference to 
degrade mRNA that encodes proteins that cause Alzheimer’s Disease 
(Chen, Ge, Chen, Lv, Liu, & Yuan, 2013). Although they face hurdles, 
the individuals currently exploring the possibilities of RNA interference 
are confident about its ability to someday change the face of medicine. 
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