
Can we use gene therapy to  
treat heart bypass blockage? Dr Julian Tristan Schwartze

Institute of Cardiovascular and Medical Sciences, University of Glasgow

Julian started his PhD project entitled “Targeting Transforming Growth Factor-β signalling in the vasculature: a novel gene 
therapy approach” in October 2016 and while principally based at the University of Glasgow, supervised by Dr Angela 
Bradshaw, he is also working closely with Batavia Biosciences BV in the Netherlands.

Who am I?What did we find?

What is the problem?
When an artery in the heart becomes 
critically blocked, bypass surgery is 
required to provide an alternative 
route for blood flow to the heart. 
Approximately 20,000 heart bypass 
surgeries are performed in the UK 
each year. 85% of these surgeries use 

We have identified the 
protein ALK5 within 
a signalling pathway 
which causes our 
lab-cultured great 
saphenous vein cells to 
become more contractile 
and, therefore, healthier 
(see Figure 4).

If we can strengthen this 
pathway using gene therapy 
to deliver the ALK5 gene to 
diseased/proliferating cells 
(see Figure 5) and, ultimately, 
to saphenous veins before 
implantation into patients 
(Figure 6), we might be able to 
prevent heart bypass blockage 
more effectively in the future.

I am a 3rd year PhD student at 
the Institute of Cardiovascular and 
Medical Sciences at the University 
of Glasgow and a qualified 
medical doctor. I graduated from 
Medical School at the Justus-Liebig 
University in Giessen (Germany) in 
2012. Following completion of my 
PhD, I plan to pursue an academic 
career as a specialist for laboratory 
medicine. This will enable me to 
combine routine patient diagnostics 
with heart research.   

We want to understand 
why heart bypasses become 
blocked. Once we have 
identified potential causes we 
aim to prevent these with gene 
therapy. Our gene therapy 
strategy uses ‘disarmed’ 
adenoviruses, which have 
been adapted to enable them 
to deliver therapeutic genetic 
sequences.

We studied the behaviour of cells 
originating from the great saphenous 
vein by growing (culturing) the 
cells in the lab. We used several 
techniques to investigate how these 
cells react under healthy and disease 
conditions (see Figure 3) by looking 
at which genes and proteins were 
expressed in these cells and how 

What does 
this mean?

What did we do?What are we 
interested in?

Figure 1 Schematic representation of heart bypass 
surgery. The saphenous vein is implanted in the heart to 
provide an alternative route for blood to flow around a 
blocked artery. See Image Credits.

Figure 2 Schematic representation showing how heart bypass 
blockage develops over time (red – blood cells; purple – inner most 
saphenous vein layer; yellow - proliferating saphenous vein cells; 
turquoise – heart bypass blockage). See Image Credits.

Figure 4 The protein ALK5 promotes 
contractile/healthy properties in 
saphenous vein cells and, therefore, 
presents a therapeutic target.  
See Image Credits.

Figure 5 Schematic representation of virus-mediated gene delivery 
to saphenous vein cells. We plan to deliver the ALK5 gene to 
proliferating/diseased saphenous vein cells (left panel). So far,  
we have managed to deliver a green fluorescent control virus  
to diseased saphenous vein cells (right panel) to test that our 
delivery system works. See Image Credits.

Figure 3 Diagram 
illustrating how 
we investigated 
the behaviour of 
saphenous vein 
cells. The cells were 
isolated from patients 
and grown (cultured) 
in the lab under 
healthy and  
diseased conditions.  
We looked at 
gene and protein 
expression and 
calcium release  
in these cells.  
See Image Credits.

Figure 6 Schematic representation of proposed  
virus-mediated gene delivery strategy to patient 
saphenous veins in order to prevent heart bypass 
blockage. See Image Credits.

Image Credits: Images were sourced and adapted from Servier Medical Art, reproduced and adapted under Creative Commons Licence Version 3 (https://creativecommons.org/licenses/by/3.0/). Coronary artery bypass grafting, https://smart.servier.com/smart_image/cabg-8/ (Figure 1); Deep venous system, https://smart.servier.com/smart_image/venous-circulation-4/ (Figure 1); From atheroma to thrombosis, https://smart.servier.com/smart_image/artery-16/ (Figure 1); From atheroma to 
thrombosis, https://smart.servier.com/smart_image/atherosclerosis/ (Figures 2 & 6); Coronary Artery Bypass Grafting, https://smart.servier.com/smart_image/vein-5/ (Figure 3); Normal Cell (Cancer), https://smart.servier.com/smart_image/normal-cell-cancer/ (Figure 3);Microscope, https://smart.servier.com/smart_image/microscope/ (Figure 4); Channel, https://smart.servier.com/smart_image/channel-21/ (Figure 4); Adenovirus, https://smart.servier.com/smart_image/adenovirus/ (Figure 5).

calcium release in these cells was 
affected. These readouts tell us 
whether a cell is able to contract  
and is healthy or is proliferating 
and is diseased. Overall, this system 
allows us to understand why cells 
become diseased in the context of 
vein graft blockage.

the great saphenous vein in the leg to 
bypass a blocked heart artery (see Figure 
1). Despite being the optimal treatment 
option, about half of the bypasses 
become blocked after 10 years (see 
Figure 2), requiring affected patients to 
undergo additional heart surgery.


