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“
CRISPR/Cas9 is currently the simplest, 

most versatile, and precise method of of 
genetic manipulation

http://www.yourgenome.org/facts/what-is-crispr-cas9



Mechanics of CRISPR/Cas9

Upon arriving at the 
target, the sgRNA cleaves 
the DNA causing a break 
in the genome resulting 
in mutations through 
non-homologous end 
joining repair.1 

1. Cong, L., Ran, F. A., Cox, D., Lin, S., Barretto, R., Habib, N., ... & Zhang, F. (2013). Multiplex genome engineering using 
CRISPR/Cas systems. Science,339(6121), 819-823.



Geminiviruses

■ Family of over 325 ssDNA plant viruses1

■ $140 million of damage to the tomato crop in 

Florida1 

■ Geminivirus found in Napa Valley, CA - 20082

1. Zaidi, S. S. E. A., Mansoor, S., Ali, Z., Tashkandi, M., & Mahfouz, M. M. (2016). Engineering plants for geminivirus resistance with CRISPR/Cas9 system. 
Trends in plant science, 21(4), 279-281.

2. Sudarshana, M. R., Perry, K. L., & Fuchs, M. F. (2015). Grapevine red blotch-associated virus, an emerging threat to the grapevine 
industry.Phytopathology, 105(7), 1026-1032.



Shared Ori
All Geminiviruses contain a conserved nonanucleotide 
region serving as the nick of replication: TAATATTAC.1

1. Moffat, A. S. (1999). Geminiviruses emerge as serious crop 
threat. Science, 286(5446), 1835-1835.



Question, Purpose, and Hypothesis2



Is it possible to use CRISPR/Cas9 to target the shared 
replication sequence stopping viral spread?



Purpose and Hypothesis 

■ To stop viral spread across the plant

■ A sgRNA will make no difference on viral titer

■ A sgRNA will effectively cleave the Ori causing 
the virus to stop replicating and spreading across 
the plant



Experimental Design3



Design of sgRNA

Done through MIT software 
and received a score of 99. 

Methods



AGL0 Transformation

Agrobacterium 
tumefaciens cells were 
transformed by 
electroporation with the 
virus and CRISPR/Cas9 
expression vector. 

Methods (cont.)



Agroinfiltrations

Nicotiana benthamiana plants 
were transformed with the 
AGL0 cells prepared earlier. 
The virus was infiltrated first 
with the CRISPR/Cas9 vector 2 
days later. 

Methods (cont.)



DNA Extraction

Plant DNA was extracted from 
2 and 3 dpi samples using the 
Qiagen Plant DNeasy Mini Kit. 

Methods (cont.)



qPCR Analysis

Extracted DNA was put through 
multiple runs of the qPCR assay 
and compared to a rDNA 
standard.  

Methods (cont.)



qPCR Run Cycle 

StandardsPrimersDilution Series



Results4



Dilution Series Results



Results (cont.)



0.4772
Large p-value represents failure to reject the null 

hypothesis. 



Discussion5



Likely Explanations

Insufficient Time

Not enough time between 
Agroinfiltration and DNA 
extraction. Most likely due 
to more papers showing 
longer periods of time. 

DNA Methylation

The sgRNA did not cleave 
the genome due to gene 
expression patterns caused 
by methylation. Unlikely 
due to MIT software giving 
score of 99. 

Quality of DNA Extracted

DNA samples could be 
contaminated with RNA 
but unlikely due to the 
Nanodrop showing DNA 
between 1.8 and 2.2. 

Yellow

Is the color of gold, butter and 
ripe lemons. In the spectrum of 
visible light, yellow is found 
between green and orange

Blue

Is the colour of the clear sky and 
the deep sea. It is located 
between violet and green on the 
optical spectrum.

Red

Is the color of blood, and because 
of this it has historically 
beenassociated with sacrifice, 
danger and courage. 



Further Work/Conclusion

■ Experimentation with a larger time frame

■ Presence of multiple sgRNAs



“
Thank You Dr. Ghoshal, Dr. Sandrock, and 

Dr. Malhotra

http://www.yourgenome.org/facts/what-is-crispr-cas9


