INTERVIEW #1

Angiogenesis
The interview with Dr. Nassim Ghaffari Tabrizi-Wizsy
f rom Otto Loewi Research Center,
Institute of Pathophysiology and Immunology,
Medical University of Graz and
Lorenz Faihs f rom Medical University of Vienna.
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Are you working in the field of Life Sciences? Have you ever had to handle and investigate
large-scale image data and struggle with the complexity?
If you have already answered yes to the first two questions, then we are certain that it will be
interesting for you to read our interview with Dr. Nassim Ghaffari Tabrizi-Wizsy from Otto
Loewi Research Center Institute of Pathophysiology and Immunology, Medical University
of Graz, as well as with student Lorenz Faihs from the Medical University of Vienna. While
studying angiogenesis they conduct numerous experiments and therefore, have to analyze
complex image data.
Find out more about this field, its challenges and how our interviewees approach them.
Perhaps some of the processes will already be familiar to you. Nevertheless, we still wish
that you learn something new today and discover novel possibilities in the smart practice of
automated image analysis.
The interview was conducted by Polina Vinogradova, one of the KML Vision employees.
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Polina: Dear Nassim, I think that our cooperation
already has a short but fruitful history. If I’m not
mistaken, we got to know each other only in the
summer of 2018, but have already developed two
algorithms for your research?
Nassim: Yes, that’s right.
Polina: When we met, your team was doing
research in the field of angiogenesis, specifically
FI GU R E S 1 AND 2

with the CAM Grid Assay. Could you tell a little
about the main idea and purpose of your research?
Nassim: Angiogenesis is a process that actually
occurs from the beginning of embryogenesis, so
to say, from the beginning of life to its end. This
is a dynamic process. And while it is physiological,
it is very well regulated. But there can be several
pathogenic situations in the body caused by
some factors that can affect angiogenesis both
positively and negatively.

Dr. Nassim Ghaffari

In adults, angiogenesis is induced, either
physiologically, for example, as a consequence
of hypoxic conditions during acclimatisation or
pathologically in cancer or inflammation.

grow because they are attracted by these factors,
and then we can start counting and measuring the
number of vessels (Deryugina and Quigley, 2008;
Nguyen, Shing and Folkman, 1994).

In my lab we are building a platform for many
projects that are interested in the induction
and/or suppression of angiogenesis using the egg
as an in vivo model.

Ultimately, we compare the results of this
experiment with another that used a different
factor, as well as with a control group.
This is the process.

Polina: Can you please explain shortly the way
you study it?

And these experiments are short-term. Within
72 hours, we identify whether these factors were
inhibiting or stimulating growth.

Nassim: Among different species factors that
can induce or inhibit angiogenesis are highly
conserved. This means that the molecules,
for example in chick, that are involved in this
process are very similar to those of humans. And
that’s good because we can use a chick embryo
where angiogenesis is present and ongoing. We
influence it by adding factors to this process
of neoangiogenesis, which takes place in this
extraembryonic membrane, the chorioallantoic
membrane. And of course, we see differences in
the number of vessels. But to quantify, we need a
standardized method. For this, we put the factor
of interest in a collagen matrix, Figures 1 and 2. The
vessels in the collagen matrix, Figure 3, begin to
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“In my lab we are building a
platform for many projects
that are interested in the
induction and/or suppression
of angiogenesis using the egg
as an in vivo model.”
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Polina: It’s incredibly interesting! Lorenz, now it
is clear why you are one of the Nassim Ghaffari’s
research group members! If I worked in this area,
I would also join such studies. But still, how did
you get into this project?
Lorenz: Yes, it is really very interesting! And
that’s why, some time ago, I contacted Dr.
Ghaffari through my scientific advisor, A.o.Univ.Prof. Mag. DDr. Kurt Schicho. For a more indepth introduction, I even attended a workshop
on angiogenesis for PhD students at the Medical
University of Graz. Because it’s actually not easy
to work with CAM Assays. It takes knowledge and
practice, for example, to breed and especially, to
crack them.
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But what amazes me, even more, is that the
CAM Assay does indeed make it possible to see
something. When you breed the embryos exovo in a petri dish, the chorioallantoic membrane
is at the top. You can study angiogenesis, the
development of the vasculature. Furthermore, as
Dr. Ghaffari has already said, the CAM Assay can
be used as a bioreactor. For example, bone grafts
or even tumours can be cultured and studied
on the CAM. There are many different kinds of
research one can do. That is why I am so interested
in this topic.
Superficial rich vascular network in the ex-ovo setup.

KML VISION / INTERVIEWS / 2021

ANGIOGENESIS

ANGIOGENESIS
Polina: That’s right. However, Nassim, our
suggestion for your research was to automate
the count of new blood vessels, since you did it
manually. Why did you decide to try it?

combine the data well.

Nassim: Well this is obvious. Manually we can
count only the vessels we see. But with the help
of an automated method, we can count and the
number of vessels, and also, measure, for example,
the thickness of the vascular branches. And in
general, the automated process is more accurate.
Since the manual method is rather empirical
because it is based on your feelings. You decide
the thickness of the vessel, by eye, and how many
new branches it has.

So, to be honest, I’m very happy to automate
this process with IKOSA and get reliable results
without wasting too many resources and being
able to focus on our priorities.

“I’m very happy to automate
the counting of new blood
vessels process with IKOSA
and get reliable results
without wasting too many
resources and being able to
focus on our priorities.”
Dr. Nassim Ghaffari
Moreover, a lot depends on the general methods
that people use to quantify. Not everyone evaluates
in the same way. Even if our results were the mean
of two calculations performed by two different
people, in the end, we still wouldn’t be able to
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It can also take a very long time. I remember that
we could start counting at 8 am and finish by
13pm. And this is only part of the experiment.

Polina: Lorenz, have you ever done the
quantification of the new blood vessels manually?
And if yes, did you experience anything similar?
Lorenz: Yes, I did it manually and also tried using
other software to simplify the image analysis and
to save time. But I didn’t manage to handle the
software properly in order to obtain accurate
results. Then I asked Dr. Ghaffari and she told me
about IKOSA. So we contacted DDr. Mayrhofer
to develop the CAM Assay application.
I totally agree about the disadvantages of manual
methods. There are a lot of them. I remember that
one image took me about 45 minutes. And as you
can imagine, we analyze many more than one
image.
Indeed, the results are subjective. But not even
just because of the difference in counting or
measurement. You might just get tired after long
hours of analysis. Or light can affect visibility.
With IKOSA, we can avoid bias because it is not
affected by the “human” factors. And actually, even
quantifying with other software is also very time-
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Manual count of the branching points with the image
processing program ImageJ.

“With IKOSA, we can avoid
bias because it is not affected
by the “human” factors.”
Lorenz Faihs
consuming. Because, before analyzing images,
you must edit them, for example, with ImageJ,
as there may be lack of contrast or unnecessary
artifacts. So this is not an option for a sustainable
workflow either.
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“We are in the process of

validating the novel artificial
intelligence algorithm of
IKOSA right now.”
Lorenz Faihs

angiogenesis

Polina: As I see there are plenty of disadvantages
that can be an obstacle to research work.
Lorenz: Absolutely! That is why we are in the
process of validating the IKOSA Platform right
now. Our main goal is to compare different
methods. And that was actually the reason why I
have manually quantified the CAM Assays.
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Polina: If I understand it correctly, you want to
validate the algorithm?
Lorenz: Exactly. We want to prove that the
novel artificial intelligence algorithm of IKOSA
does measure what it is supposed to measure.
In addition, we want to compare it to the already
established manual, as well as automated
quantification methods. I hope to finish with the
statistical analysis December 2020.
Polina: These results would be invaluable
information to us. We hope to meet your
expectations and will be ready to support further
development if necessary.
Picture of the CAM analysed by the new algorithm on
the IKOSA Platform by detaching the surface of the
vessels and branching points.

KML VISION / INTERVIEWS / 2021

ANGIOGENESIS

ANGIOGENESIS

“I think competence
is very important. It is
essential that the people
behind this setup know
our topic.”
Dr. Nassim Ghaffari
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Polina: But before we get the results of the
validation, Nassim, could you please explain what
attracts you to working with us? After all, the
market is being filled with other companies.
Nassim: I think competence is very important. It is
essential that the people behind this setup know
our topic. Because if a company offers a solution,
but does not understand our field and is not even
interested in science, then there is no point in
collaborating.
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Lorenz: And I can add that the customer service
is really good. If we experience any issues, we
contact DDr. Mayrhofer, and he always finds a
answer. Also, it’s nice to have a tailored solution
for our project, that’s very convenient.

Describing properties of vascular network structures
is becoming much faster and more robust using
Artificial Intelligence: The model learns from raw
image data (left) to predict vessels (middle) from which
parameters can be extracted and visualized for human
interpretation (right).

Polina: Thank you very much for your time! We
hope to continue together creating a better
environment for the research groups.
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We would like to thank the following project team for the opportunity to use CAM Assay images in this interview:
Dr. Nassim Ghaffari Tabrizi-Wizsy (Otto Loewi Reserach Center, Immunology and Pathophysiology, Medical University of Graz)
provided the expertise of working with the CAM Assay, Lorenz Faihs performed the experiments and imaging/analysis, as well as
DI Dr. Peter Dungel and A.o.Univ.-Prof. Mag. DDr. Kurt Schicho (Ludwig Boltzmann Institute for Experimental and Clinical Traumatology
and University Clinic for Cranio-Maxillofacial and Oral Surgery, Medical University of Vienna), who planned the project.
References
Deryugina EI, Quigley JP. Chapter 2. Chick embryo chorioallantoic membrane models to quantify angiogenesis induced by inflammatory
and tumor cells or purified effector molecules. Methods Enzymol. 2008;444:21-41. doi: 10.1016/S0076-6879(08)02802-4. PMID:
19007659; PMCID: PMC2699944.
Nguyen M, Shing Y, Folkman J. Quantitation of angiogenesis and antiangiogenesis in the chick embryo chorioallantoic membrane.
Microvasc Res. 1994 Jan;47(1):31-40. doi: 10.1006/mvre.1994.1003. PMID: 7517489.

