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Introduction to Cardiovascular Disease

• 2300 cardiovascular-related 

deaths per day in the United 

States

• 1 per 38 seconds

• Multifactoral disease, 

environmental and genetic

• Controlling both parts is 

crucial

http://qcpages.qc.edu/~sfazio100/HeartRisks.gif



Gene Therapy: Transgene Expression to the Heart

• What is gene therapy and how does it work?

• Aim is to increase or decrease levels of a specific protein

• Goal in cardiac gene therapy is to therapeutically target 

the myocardium as a target tissue

• Many vectors used, AAV9 is proven to be effective in 

delivering transgene to myocardium

http://upload.wikimedia.org/wikipe

dia/commons/thumb/3/3d/Gene_th

erapy.jpg/400px-Gene_therapy.jpg



Research Question and Purpose

• Transgene capabilities within AAV9

• Need to design the most efficient transgene within the 

vector to achieve sufficient viral transduction

• Single stranded versus double stranded GFP transgenes

• Effectiveness of promoters involved in transgene 

expression 



Hypothesis

• H1: The single stranded transgene containing the chicken 

beta-actin (CBA) promoter will be more efficient in 

producing expression of GFP than the double stranded 

transgene containing the cytomegalovirus (CMV) 

promoter in the myocardium of a rat model.

• H0: The single stranded transgene containing the chicken 

beta-actin (CBA) promoter will not be more efficient in 

producing expression of GFP than the double stranded 

transgene containing the cytomegalovirus (CMV) 

promoter in the myocardium of a rat model.



Methods
Setup

Western Blot

qPCR

Neutralizing Antibody (nAB) Assay



Results

• GFP/ GAPDh ratios
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GFP/GAPDh cont.
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One Month vs. Two Month Expression

GFP and GAPDh expression at one and two months in heart with control

GFP and GAPDh expression at one and two months in liver with control



qPCR Data

• Viral genomes per genomic DNA

• Heart one month
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qPCR cont.

• One month liver

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

L 1-9uf11 L 2-9uf11 L 3-9uf11 L 4-9uf11 Li NV9-30 ctrl

F
o

ld
 t

o
 7

-9
s
c
E

 (
v
g

/g
D

N
A

)

Viral Genomes in Liver Tissue-1 Month 
Post Injection

vg/gDNA for liver at one month



Neutralizing Anitbody (nAB) Assay

• One month
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nAB Assay cont.

• Two month
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Discussion

• Study confirms our hypothesis

• Relation between GFP/GAPDh and qPCR results

• Confirm cardiotropic nature of AAV9 vector



Limitations

• Liver western procedures

• Primers used 

• PCR results in two-month samples
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