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A Brand New Outlook on

Induced Plunpotent Stem Cells
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In an exclusive interview with Dr David
Hallett, we discover why iPS cells are the
perfect replacement for human embryonic
stem cells, what is so unique about them
and the challenges researchers face in the
field!

Talk of using human stem cells to better
understand and even cure diseases has
been around for a few decades. The path
of stem cell research, however, has been a
steep and stony one, with many obstacles
placed in the way of those studying the
field.

Then, in 2006, a group of Japanese
scientists made a significant discovery
shaping future research and allowing
them to circumvent many stumbling
blocks: Shinya Yamanaka and his
colleagues found a way to

generate induced pluripotent stem
cells (iPS cells).

By introducing certain transcription
factors, known to be essential in the early
development of cells, they were able to
convert some of the mature adult cells to

a pluripotent state. This meant that these
cells could now differentiate into any cell
type in the human body. These four
transcription factors are now widely
described as the Yamanaka factors.
Today, the reprogramming of adult cells
has expanded to include other
transcription factors and different cells
types, like skin and blood cells.

The application of iPS cells to drug
discovery is still in its infancy and there is
a lot we have to learn. We caught up
with Dr David Hallett, Executive Vice
President at Evotec — a drug discovery
and development company that pairs up
with biotechs and pharmaceutical
institutions to study and develop
therapies in fields, such as neuroscience,
diabetes, oncology and infectious
diseases.

With so much to learn about iPS cells, we
asked Dave to tell us all about emerging
applications, the challenges researchers
face, and why iPS cells are so cool!



Dave, can you explain to us, what is so

unique about iPS cells?

A unique characteristic of iPS cells is the
fact that they are pluripotent, meaning
they can be differentiated into practically
any cell type in the body. As with other cell
types you can also maintain them in
culture and expand their number in a short
period of time. In the case of humans,
easily accessible tissues such as skin and
blood cells can be used for

the reprogramming step, which is a
significant benefit.

Previously, the use of stem cells in
research was a highly emotive subject,
because researchers worked on human
embryonic stem cells. The special thing
about iPS cells is that they do not require
the destruction of human embryos, which
removes many of the public's ethical
concerns around the application of stem
cells.

The use of human embryonic stem cells in
scientific research is highly controversial. iPS
cells circumvent these ethical issues, as they are
patient-derived

Can you tell us about the significant
developments that are happening in
the field of iPS cells?

A lot has been happening in this space for
the last ten years. In the human health
arena, there are two primary applications
for iPS cells. One is cell replacement
therapy, the other is the application

of patient-derived iPS cells to better
understand human diseases and to find
more effective treatments and cures.

In cell replacement therapy, “healthy”
human iPS cells are typically
differentiated in the laboratory to produce
cell types that are relevant to a particular
disease. Examples would be pancreatic
beta cells in the case of diabetes,

or dopaminergic neurons in the case

of Parkinson’s disease. These cells shall
then be transplanted into patients to
replace their own cells that might be
defective, reduced in number, or dead.

In the broader field of drug discovery, iPS
cells are being used to explore the
underlying causes of human diseases at a
molecular level. For instance, we are now
able to take skin or blood cells from a
patient with Alzheimer’s disease,
reprogram these cells to produce iPS
cells, then further differentiate these iPS
cells into various cell types found within
our brains. These can then be used to
understand what is different about these



