Discovery of special stem cells in
fruit flies to help study diseases

IISER team says model will come in handy as it shares similarities with humans
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CHENNAL: For the first time, re-
searchers have discovered
hematopeietic stem cells in
Drosophila (fruit flics), thus
providing an invertebrare
model to study hematopoi-
ctic stem cells. Hematopoi-
ctic stem cells are the stem
cclls that give risc to all the
other blood cells.

Till date there has been no
evidence of hematopoietic
stem cells in fruit flies and
only the progenitor cells,
which are precursors to dif-
ferentiated cells, were found
in these fies. The results
were published in the
journal eLife.

Many discascs in humans

arc linked to the de-
velopment of blood cells. For
instance, leukaemia and

Fancuni anaemia take root at
an carly cmbryonic stage.
But studying how the de-
velopment of blood cells in
humans leads to these dis-
cases has been difficultas the
carly hematopoietic  siem
¢ell development takes place
in a six-weck-old embryo,

Embryotic stage

“There are technical diffi-
culties in studying hema-
topoictic stem cell  de-
velopment in human
embryos as it would involve
sacrificing the embryus.
Also, when we take the hem-
atopoietic stem cells and cul-
ture them in a plate, the sig-
nal produced might not be
identical to the vnes pro-
duced by cells inside the or-
ganism. 5o we nced an an-
imal model ro study how this
development takes place in
the embryo. The fruit fly
model comes handy.” says
Dr. Lolitika Mandal (rom the
Indian Institute of Science
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Education and Rescarch
(1ISER), Mohali, and the cor-
respending author of the pa-
per.

“Fruit fiy will serve as a
good model as it sharcs many
similarities with humans —
the signalling pathways and a
lot of molecules and
processes arc common. Alsc,
the way the HSCs lhema-
topoietic stem cells] are gen-
erated and the early process
of blood cell development
are similar in vertebrates and
in fruit flics,” says Nidhi
Sharma Dey from [ISER. Mo-
hali, and the first author of
the paper

Precursor cells that have
alrcady been found in the
lymph gland (blood-forming
organ) of {ruit fly larvac give
ris¢ to mature blood cells.
This led Dr. Mandal and her
team to wonder if there are
cells that actually give rise 1o
these precursor cells. “This
scarch led us to discover the

hematepuictic stem cells in
flies,” she says

Multipotent cell

Using genetic techniques,
the rescarchers could con-
firm the presence of a transi-
ent. hitherto unknown multi-
potent cell in the carly larval
stages of Drosophila.

The itcam went beyond
discovering the hematopoi-
ctic stem cells that give rise
to blood cells to describe the
signals that are required for
maintaining the status of
stem cells. In the absence of
signalling. the stem  cells
would all convert to mature
blood cells leaving no stem
cells behind.

“The signals that are rec-
quired to maintain the hema-
topoietic stem cells in fruit
flies are the same as seen in
vertebrates, including hu-
mans,” Dr. Mandal says. The
fruit ly model mimics cver-
ything of the vertebrates ar

the level of genesis as weil as
maintenance.”

In vivo imaging of the fruit
fly model will allow re-
scarchers to tease vut the ge-
netic information required
for normal development and
the discased condition, It
will now become possible to
study the carly pathogencsis,
which has not been possible
so far

Ease of access

“While there is only one
HSC in vertebrates in the
carly blood development
stage, fruit flies have 4-5
HSCs. Also, there is an casy
of access to these HSCs for
manipulation in the case of
flics,” says Ms. Dey.

“T'hough the concept of
stem cell biology was
launched from a vertebrate
model, the first in vivo evid-
ence of any stem cell has
come from the Drosvphilu
model,” says Dr. Mandal



