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Normal Brain Cells 
Morph Like Stem Cells

University of Florida researchers have 
shown ordinary human brain cells may 
share the prized qualities of self-renewal 
and adaptability normally associated 
with stem cells.

Writing in the online 
journal Development, scientists 
from UF’s McKnight Brain 
Institute describe how they 
used mature human brain 
cells taken from epilepsy 
patients to generate new brain 
tissue in mice.

Furthermore, they can coax 
these pedestrian human cells to 
produce large amounts of new 
brain cells in culture, with one 
cell theoretically able to begin a 
cycle of cell division that does not stop 
until the cells number about 10 to the 
16th power.

“We can theoretically take a single 
brain cell out of a human being and 
— with just this one cell — generate 
enough brain cells to replace every cell 
of the donor’s brain and conceivably 
those of 50 million other people,” said 
Dennis Steindler, executive director of 
UF’s McKnight Brain Institute. “This 
is a completely new source of human 
brain cells that can potentially be used 
to fight Parkinson’s disease, Alzheimer’s 
disease, stroke and a host of other brain 
disorders. It would probably only take 
months to get enough material for a 
human transplant operation.”

The findings document for the first 
time the ability of common human 
brain cells to morph into different cell 
types, a previously unknown character-
istic, and are the result of the research 
team’s long-term investigations of adult 
human stem cells and rodent embryonic 
stem cells.

The latest findings show common 
human brain cells can generate dif-
ferent cell types in cell cultures. In 

addition, when researchers transplanted 
these human cells into mice, the cells 
effectively incorporated in a variety of 
brain regions.

The human cells were acquired from 
patients who had undergone surgical 
treatment for epilepsy and were extracted 

from support tissue within the gray mat-
ter, which is not known for harboring 
stem cells.

When the donor cells were subjected 
to a bath of growth agents within cell 
cultures, a type of cell emerged that 
behaves like something called a neural 
progenitor — a cell that is a bit further 
along in development than a stem cell 
but shares a stem cell’s ability to divide 
and transform into different types of 
brain cells.

Even when the cells from the epi-
lepsy patients were transplanted into 
mice, bypassing any growth enhance-
ments, they were able to take cues from 
their surroundings and produce new 
neurons.

“It was a long and difficult process, 
but we were able to induce what are 
basically support cells in the human 
brain to form beautiful new neurons in 
a dish,” said Noah Walton, a graduate 
student in the neuroscience department 
at the UF College of Medicine. “But 

what we really needed is for 
these support cells to turn 
into neurons in the brain, and 
we found we could get them 
to do it. Something in the 
environment in the rodent 
brain is sufficient to get these 
cells to become neurons.”

Scientists speculate a small 
amount of existing progeni-
tors may be emerging from 
the gray matter of the brain 
and multiplying in torrents, 
or perhaps the aging clock of 

the mature cells actually turns 
backward when the donor cells 
are in a new environment, 

returning them to past lives as progeni-
tors or as stem cells.

In addition to using the cells in 
treatments to repair or replace dam-
aged brain tissue, the ability to mas-
sively expand cell populations could 
prove useful in efforts to test the safety 
and efficacy of new drugs. It is also 
possible to genetically modify the cells 
to produce neurotrophins — sub-
stances that help brain tissue survive, 
researchers said.
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Researchers have shown ordinary human brain 
cells may share qualities normally associated 
with stem cells. In these images, green indicates 
a support brain cell called an astrocyte and red 
indicates a stem cell. Blue marks the cell nucleus.
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