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iBlastoid can pave way for better understanding
into early stages ofhuman development

DEEPERUNDERSTANDING

iBlastoids will allow scientists to
study the very early steps in
human development and some of
the causes of infertility, congenital
diseases and the impact of toxins
and viruses on early embryos
without the use of human
blastocysts and...importantly, at
an unprecedented scale,
accelerating our understanding
and the development of new
therapies.
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: Allthat helpsa human live, breathe
: and function develops from a sin-
: gleembryo.
i Researchers have now found a
: way to better scrutinise the early
¢ days of a budding human without
: having to obtain blastocysts — or
: early-stage embryos - from in-
i vitro fertilisation (IVF) proce-
: dures.
i An international scientific team
: has developed a model blastocyst
: by “reprogramming” skin cells.
{  This iBlastoid, as the model is
: called, can be used to learn more
i about early miscarriage and other
: issues without the use of human
: blastocysts, say the researchers.
But they stress that the tech-
i nique does not generate embryos
: — only models that have the same
i three-dimensional structure and
i architecture of a blastocyst. For in-
i stance, the iBlastoid has an inter-
: nalcavity and possesses structures
: made of cells similar to the ones
: foundinside a blastocyst.
i “AniBlastoidis not generated us-
¢ ingan eggor spermand has limited
¢ ability to develop beyond the first
: few days,” said Assistant Professor
: Owen Rackham from the Duke-
: NUS Medical School in Singapore,
: one of the research members in-
. volved in the effort.
i “Based on pre-clinical work in
! mice, these iBlastoids are not

develop mo
in cells

A series of the iBlastoid, a model of a human blastocyst developed by an international team of researchers, stained to

c

depict different cell types. The iBlastoid can be used to learn more about early miscarriage and other issues without the
use of human blastocysts, say the researchers. PHOTO: MONASH UNIVERSITY

viable as embryos.”

The means that the use of iBlas-
toids canalleviate many of the ethi-
cal considerations associated with
donated IVF blastocysts, easing
the controversy of performing re-
search in this area, added Prof
Rackham, who is from the Duke-
NUS’ Cardiovascular and Meta-
bolic Disorders Programme.

The findings of the research
team, led by scientists from
Monash University in Australia,
were published last Wednesday in
the scientificjournal Nature.

Monash’s Professor Jose Polo

said: “iBlastoids will allow scien-
tists to study the very early steps in
human development and some of
the causes of infertility, congenital
diseases and the impact of toxins
and viruses on early embryos with-
out the use of human blastocysts
and... importantly, at an unprece-
dented scale, accelerating our un-
derstanding and the development
of new therapies.”

All the cells in a human body
have the same genetic material,
called DNA, which islike an instruc-
tion manual for the body. But dif-
ferent cells have different func-
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tions - for example, cells found in
the heart and those in the brain
serve different purposes — and so
they take instructions from differ-
ent parts of the DNA manual.

A specific class of genes, called
transcription factors, play the role
of the overseer, coordinating the
cues that the various cell types
take from the DNA.

But these overseers can be
“swayed”: Earlier research had
found that cell types can be artifi-
cially controlled by forcibly “turn-
ing on” transcription factors in a

cell type they typically would not

be activated in.

Prof Rackham said there were a
number of challenges to engineer-
ing cell conversions, such as hav-
ing the knowledge of the correct
set of transcription factors re-
quired to create each cell type, as
well as of the conditions under
which reprogrammed cells can
thrive.

“These problems are hugely com-
plex and are very difficult to solve
using traditional experimental
techniques,” he added.

But the researchers prevailed af-
ter building on earlier scientific
work.

Prof Rackham said his research
group at Duke-NUS looks at com-
bining machine-learning and sin-
gle-cell sequencing to predict how
to make any human cell type.

An earlier collaboration between
his team and the Monash re-
searchers had identified the tran-
scription factors required to pro-
gramme skin cellsinto induced tro-
phoblast stem cells — cells that are
similar to those from human blasto-
cysts thatgive rise to the placenta.

That research, as well as work
done by other groups using a simi-
lar process to create embryonic
stem cell-like cells, paved the way
for the development of the iBlas-
toid.

After reprogramming the skin
cells towards induced trophoblast
and embryonic stem cells, the re-
programmed cells were placed
into a three-dimensional “jelly”
scaffold, where they organised
into blastocyst-like structures - or
iBlastoids.

Prof Rackham said the discovery
demonstrates the plasticity of our
cells and the enormous potential
that can be unlocked by under-
standing how to engineer cell fate
systematically.

He added: “I believe that the dis-
covery of iBlastoids will democra-
tise research in early development
and infertility, making it more ac-
cessible to a larger range of re-
search groups and ultimately accel-
erate the discovery of treatments
in these otherwise understudied
but hugely important areas.”
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