
For almost two decades, investigators have explored the potential of treating hemophilia B using 
adeno-associated virus (AAV)-based gene therapy.1 Hemophilia B results from a mutation in the F9 
gene, which codes for factor IX (FIX), crucial for normal blood clotting.2,3 Engineered genes that are 
being studied to correct for this mutation readily fit inside an AAV viral shell (capsid), making AAVs 
good candidates to serve as vectors to deliver those genes inside cells where they’re needed.2,4 

VECTORS FOR DELIVERING 
GENE THERAPY IN HEMOPHILIA BAAV

LIVER TARGETING SAFETY

Protein patterns on the capsid surface 
help identify different types of AAV 
vectors (AAV1-13). They also help 
determine how an AAV interacts with 
different types of cells.3,10 A capsid 
surface profile that works in concert 
with a liver-specific promoter to favor 
liver cells over other cells is especially 
well suited for AAV-based gene therapy 
in hemophilia B.3

AAV vectors carrying the 
modified F9 gene should 
not induce destructive 
immune cell responses 
against the cells they 
enter or promote adverse 
changes in liver function.3 

A gene therapy for hemophilia B 
should have sufficiently long-lasting 
FIX activity to reduce or eliminate 
FIX infusions for years.11 An AAV 
vector’s vulnerability to neutralizing 
antibodies (NAbs) can influence 
whether enough active gene gets 
delivered to target cells to generate 
the desired amount of FIX activity.4,6

SUSTAINED ACTIVITY

Gene therapy for people with hemophilia B should feature a design that results in sustained FIX 
expression, reduces risk of immune reactions, and promotes desired clinical outcomes.3,9

THE VECTOR’S ROLE IN INVESTIGATIONAL HEMOPHILIA B GENE THERAPY 

HOW INVESTIGATIONAL AAV-BASED GENE THERAPIES FOR HEMOPHILIA B WORK

F9 gene variant:
a functional version of the 
gene that instructs cells 

to make FIX protein8

Liver-specific 
promoter:
DNA sequence 
that activates the 
F9 gene variant 
only in liver cells3

EXPRESSION CASSETTE  
DNA carrying the F9 gene variant and 

components governing its expression3

CAPSID
Outer viral shell that delivers the 

functional gene into target cells3,7

The AAV vector enters the target liver cell, where it sheds its capsid and delivers its DNA into the nucleus.2,5 The 
functional F9 gene variant is being studied to determine whether it gives cells the ability to produce active FIX protein, 
and if so, for how long.3 Importantly, there is a low chance that the functional gene will insert into the person's own DNA.6
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ABBREVIATIONS: AAV: adeno-associated virus; FIX: factor IX; DNA: deoxyribonucleic acid.
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