
Tenaya Therapeutics is a biotechnology company using knowledge of 
genetics to discover and develop new medicines that may transform and 
extend the lives of people with heart disease.

Tenaya’s AAV9 gene therapies for HCM and ARVC are investigational  
and have not been approved by the FDA or any other country’s health 
authority or regulatory agency.

FROM GENE TO PROTEIN 
A CLOSER LOOK AT GENE THERAPY 

FOR GENETIC HEART CONDITIONS  

Hypertrophic cardiomyopathy (HCM) and 
arrhythmogenic right ventricular cardiomyopathy 
(ARVC) are commonly genetic heart conditions.1,2 

 � �In both conditions, a gene mutation prevents 
the heart cells from making enough of a  
certain protein needed for the heart to  
work as it should. 

 � �This leads to the signs and symptoms of  
these conditions. 

Background on gene therapy for 
genetic heart conditions

Tenaya is researching AAV9 gene therapies for  
HCM and ARVC that aim to restore the body’s 
ability to make the proteins the heart needs to 
work as it should. 

 � �By delivering a working copy of the gene to heart 
muscle cells and helping the body make these 
important proteins, Tenaya’s gene therapies have 
potential to stop the conditions from getting 
worse or may even reverse the conditions. 

This brochure will help you understand how Tenaya’s  
gene therapy may help heart cells make protein. 



Protein expression:
The process by which 
cells make protein from 
instructions in the mRNA.

mRNA expression:
The process by which 
cells copy the working 
gene to make mRNA.

Transduction:
The process by which 
�a working gene (DNA) 
is put into a cell using 
a viral vector (capsid).

A capsid is the shell 
of the AAV9 virus with 
all the viral genes 
removed. �It is the 
package that delivers  
a working gene  
(DNA instructions) � 
into cells.

FROM GENE TO PROTEIN:  
A Closer Look at How Gene Therapy Intends  to Make Protein in Heart Cells 

You make 
enough chairs 

to go around the 
table.

The process repeats 
to make the 

proteins needed  
for the heart 

muscle cells to 
work as expected.

8

You make the 
chairs correctly.

The proteins 
are made � 

as expected.

7

You and your 
friends read  

the instructions 
and put the 

�chairs together.

The cell reads 
the mRNA and 
makes proteins.

6

MANUAL

You copy the 
instructions so 

your friends can 
help you.

The cell copies 
the working 

gene (DNA) to 
make mRNA.

5

MANUAL
MANUAL

MANUAL

mRNA

You bring the 
box inside, open 
it, and take out 

the instructions.

The capsids  
open and the 
working gene 

(DNA) is released.

4

MANUAL

Capsid

The box is 
delivered to 
your house. 

Gene therapy 
delivers capsids 

to heart  
muscle cells. 

3

Heart 
muscle cell

Nucleus

Instructions for 
making chairs 
are packaged  

in a box.

A working  
gene (DNA) is 

placed inside a 
�capsid (sometimes 

called a vector). 

2

MANUAL

Viral 
DNA

Working 
gene (DNA)

 

AAV9 viral
capsid

You do not have 
enough chairs for 
your table, so you 
order instructions 

�to make them.

There is not enough 
protein in heart 
cells for typical 
heart function. 
Gene therapy is 

designed to provide 
instructions for the 
heart to make the 
protein it needs.
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See the resources section 
on the back cover for  
more information about 
genetic mutations, gene 
therapy, HCM and ARVC 

Genes contain  
the instructions 
cells need to  
make protein3  

A mutation is a change or 
variation in the typical DNA 
sequence of a gene. 

If a person has a certain gene 
mutation, such as MYBPC3 in 
HCM or PKP2 in ARVC, it can 
affect the heart cell’s ability 
to make a protein the way it 
should or can affect whether 
the protein is made at all.1,2 

Tenaya’s AAV9 gene therapy 
is intended to deliver a 
working gene, or a new set 
of instructions, to heart cells. 
The instructions help the cell 
build the necessary protein to 
restore the expected function.

To better understand how 
Tenaya’s gene therapy is 
delivered and intended 
to work in heart cells, we 
compare the process to how 
someone might build chairs 
from a set of instructions.

•  �Working gene was delivered to heart 
 cells (called transduction)4

•  �Heart cells are copying the working 
 gene to make mRNA (called  
mRNA expression)5  

•  �Heart cells are making the proteins 
needed for typical function (called  
protein expression)6

The effects of gene therapy may take weeks, or even 
months to emerge, but if it works, the benefits following  
a single dose have potential to last for many years. `

In clinical trials, there are some early results that may give 
researchers insights that will allow them to determine if 
gene therapy is working as expected in the cells.

In Tenaya’s clinical trials for HCM and ARVC, Tenaya will look at heart muscle 
cells to see if the:

Capsid
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Resources to learn more about our gene therapy and research
Scan the QR codes for more information

Tenaya Therapeutics
171 Oyster Point Blvd, Suite 500
South San Francisco, CA 94080

For more information about Tenaya and Tenaya’s investigational 
gene therapies for genetic heart conditions:

Visit www.TenayaTherapeutics.com
Contact us at Patient.Advocacy@tenayathera.com or 650-825-6990 option 4
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Gene therapy – words to know

DNA: Deoxyribonucleic acid, or DNA, is 
found in a cell’s nucleus and contains all the 
genetic information for the cell, including 
how to make proteins.3,7

Gene: A segment of DNA that carries a 
cell’s genetic information. Genes provide 
instructions for the structure and function 
of cells in the body. Some genes include 
instructions to make molecules  
called proteins.3 

mRNA: Messenger Ribonucleic acid, or 
mRNA, is a copy of a part of a cell’s DNA 
that carries certain instructions, like how to 
make a protein.5

Protein: A large molecule made from the 
instructions of genes. Proteins are crucial 
to almost all the work done by cells in a 
person’s body and are required for the 
structure, function, and regulation of a 
person’s tissues and organs.8


