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Induced 
Pluripotent 
Stem Cells

Martin Mancini

As fledgling scientists we can often become 
caught up in the popular misconception that 
science is an austere and cold beast, de-
manding our ceaseless attention and mental 
energy. Constant lectures, assignments and 
lab work can drain the enthusiasm of even 
the most stoic intellectual, reducing one to a 
automaton that, much like kinesin’s tireless 
journey across microtubules, is powered by 
sheer force of will (and ATP). 

Socializing with Scientists
Who: Faculty, Staff, Students
When: Every Friday, 5:30 pm
Where: Meet at southern entrance of Science 
Center, walk to Magpie’s Pizza

Do not allow yourself to be en-
snared in the daily ritual of aca-
demia and lose sight of the reason 
for which you study so diligently, 
and certainly never allow that pas-
sion for knowledge to slip through 
your fingers like ions through a beta 
barrel. I encourage you to seek out 
those outlets that remind you of 
these principles, and, if you are not 
sure where to begin, then I encour-
age you to come to Socializing 
with Scientists, where students and 
faculty come together to talk about 
what they love: Science!

But my friends, my fellow scientists! 
Remember that nothing stimulates your 
mesolimbic pathway quite like the pursuit 
of objective truth, of lifting the veil between 
ourselves and the mysteries of the natural 
world, and sharing in the these discoveries 
with our colleagues. 

Scientists

with

Socializing
Stem cells. At some point, you, my 
dear reader, have probably heard of 
them. I do not exaggerate when I 
say that, without them, you, and I, 
and most everybody on this little 
planet of ours would not be here. 
So if indeed you have heard of 
them, I give you a standing ova-
tion, good reader. I am pleased. 
	 Pleased as I am, however, 
I confess I don’t quite know what, 
and how much, you have heard. It 
could, for all I know, be nonsense. 
But that’s okay. I am not here to 
make you into a leader in the field 
of stem cell biology. I can’t. I’m 
just here to tell you about some-
thing cool: induced pluripotent 
stem cells. 
Induced pluripotent stem cells, or 
iPSCs as they are often called, are 
not your standard embryonic stem 
cells, or ESCs. In both morphol-
ogy and biochemistry, the two are 
indeed quite similar, but, in terms 
of origin, they are not the same. 
Simply put, iPSCs are derived 
from somatic cells. 
And the process for deriving them, 
referred to as reprogramming, is 
rather simple. It begins with pack-
aging in viral vectors a set of four 
genes—Oct4, Sox2, c-Myc, and 
Klf4—that encode transcription 
factors important in pluripotency. 
In a process referred to as trans-
duction, those viral vectors then 
enter the targeted somatic cells, 
and initiate the process of express-
ing their genetic cargo. 
To those of you not acquainted 
with molecular biology, the para-
graph above may seem like a lot. 
So massage your temples; consider 
its meaning; like Cosmo Kramer, 
you may feel inclined to shout “se-
renity now!” Feeling better? Good. 

Let’s get back to it. 
Now, it takes a while for the cells 
transduced with the four genes 
listed above, commonly referred 
to as Yamanaka factors, to appreci-
ably change. A few weeks, in my 
experience, is pretty typical. But 
once they change, they change 
significantly. The cells become 
tighter and more compact. Their 
colonies develop a certain three-
dimensionality under a micro-
scope. And when immunostained 
for pluripotency markers, proteins 
that are highly expressed in pluri-
potent cells, they light up just like 
their embryonic counterparts. 
That is not to say that all cells in a 
culture dish will reprogram suc-
cessfully. On the contrary, repro-
gramming efficiency is often in the 
range of one percent. But some 
cells do reprogram, and if you can 
identify them in culture, and have 
the skill to manually transfer them 
to another culture dish, you can 
get cell cultures with fairly high 
percentages of iPSCs. 
And that’s when things start to 
get exciting. You see, if you have a 
decent number of iPSCs, you can 
begin to guide their differentia-
tion. 
That process is complicated and 
varied. The differentiation factors 
you would use to develop a corti-
cal neuron are quite different from 
the ones you would use to create, 
say, a cell of the parathyroid. But 
it suffices to say that if you can 
guide cell differentiation, you can 
develop tissues. If you can develop 
tissues, you might just be able to 
develop transplants. And if you 
can develop transplants, you might 
just be able to treat disease in a 
new and powerful way. 
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