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Greetings

The life of a h{lm.an body begins from a single fertilized egg. The same is true for

. plants. After cell prol_i-fera,tidn, tissues and organs, such as-heart, brain, arms and
. legs, begin to e_rr_lérge, That one cell can give rise.to'such a wonderful body, through a
: process called “development”,'is fruly amazing! Developmental biology is the field of
o™ - science that seeks to tnderstand how'the body is formed at the levels of genes,.cells,
- ¥ tissues,and organs. L .
e . s ‘Developmental biology. has made major contributions to the biological sciences,
= + regenerative medicine and agri'culturél'iciences If a gene-essential for development
~is missing, it causes a congenﬂal disease. Induced pluripotent stem (iPS) cells dlSO
Aol Y “grew tip out of discoveries first made in developmental biology. '
This year marks the 50th anmversary of the Japanese Society of Developmenta,l

Blologlsts We sincerely hope you all enjoy the beauty of development in thls

exhibition. .

e (4 Sincerely

Organizing team
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The start of your life

Human life begins with the fertilization of a tiny
egg only 0.2mm in diameter. But after spending
~40 weeks in your mother’s body, your body at
birth is already 50cm long and has all the parts
and features of the human body. In fact, just 10
weeks after fertilization the developing body is
recognizably human. Let's see what happens
during this dramatic period!
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The formation of your body

Although life starts from a single cell, your
body now includes many organs and other
complex structures, such as the gut, brain,
hands and legs, and spinal column. These
organs form from simple structures, and
progressively become more complex. This is
true in humans and in other species, such as
birds. Let’s see how organs grow in real
embryos.
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Hox genes: The “master genes”
of body formation

Our bones give our bodies shape, and we have
many different kinds of bones:

neck bones, ribs, and hips, etc. But when they
are forming, how do different bones know what
shape to take, or how many copies they should
have? A group of genes called Hox genes are
the “master genes” for the body formation.
They help mark off different compartments
within the body, letting structures like bones
know where they are. When Hox genes do not
work well, it can lead to disease. Hox genes
are also important for animal evolution, as seen
in giraffe’s long neck and snake’s long body.
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Cells multiply and move!

At the start of animal development, embryonic
cells rapidly proliferate and migrate to produce
a mass of cells. These processes are also both
essential for later tissue morphogenesis, such
as the expansion and branching of tubes, like
the gut and airways. Indeed, it is in this cell
mass where Hox genes, the master regulators
of body patterning, exert their function to
create the body pattern. Let’s see how cell
proliferation and migration look in real
embryos!
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begin to migrate and as a result
the embryo becomes elongated. During this
process, some of the cells on the surface move
to the inside of the embryo, so forming the
three germ layers. This is the basic animal
body plan, and the embryo is now ready to
start forming organs, such as the digestive
tract and neural tissue.
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Cell labeling

Cell migration is essential for the establishment
of a three-dimensional body. But which parts
of the embryo do migrating cells actually
colonize? What happens if we alter the activiity
of genes? To address these questions,
developmental biologists inject dyes and/or
reagents into cells and watch how their
behavior or appearance changes. Here you
can see dynamic cell migration during early
development, as revealed by this cell labelling
experiment.
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Cell transplantation

When an embryo reaches a certain
developmental stage, the cellular identities
(known as “cell fates”) are decided in part by
the cells’ position within the embryo. How does
this specification take place? We now know

that very spegci roups of cells, located at

specific ions in the embryo, instruct

neighboring cells to adopt a cell fate, such as

transplanted from one. region in a donor
»
- embryotoa differglt region in a host embryo.
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Germ cells, linking life to life

The sperm and egg, or germ cels, are the LMD S SR TARDEOEMENY,.  HE, —74. MFEFEFRLLOSE. HRICED
o N B EBHUERDNEOOOERFEHVUET B TEZLOMIAELEHHL. TNSHEEDHEED
through sexual reproduction. Through ?(3:7."173‘5@%{f't§§ﬁ7é5ﬂ(:§(j/)§j@i& <D_tlj'§§_o

fertilization, these cells produce new
individuals, in which sperm or eggs are formed - - N _ - - .
y o DELDED YR Lo INY Y32 FAOVUTPHTY

again. Next, let's see how germ cells form.
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Regeneration

Newts can regenerate their limbs after
amputation. Planarians can regenerate entire
body structures from small fragments. How do
these animals regenerate lost tissues and
organs?

Regeneration often follows principles very
similar to the ones that guide development.
Thus, regeneration could be understood as a
kind of developmental event.
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Differentiation, De-differentiation
and Reprogramming

In development, undifferentiated cells
differentiate into appropriate cell types
generally in a single manner. However, these
cells don’t discard unused genes. All of the
cells retain the information encoded in entire
genome even after differentiation. In one form
of regeneration, some differentiated cells
return to previous stages (called de-
differentiation) giving rise to new cell types. Dr.
Shinya Yamanaka succeeded in returning
differentiated cells into pluripotent state by
introducing four genes. He named these cells
ced pluripotent stem cells <iPS cells>.
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Tracing evolutionary history from
development

You may have noticed similarities between
human, chicken, turtle, and fish embryos.
Could this resemblance simply be accidental?
In fact, these similarities reveal that all these
animals (including us!) evolved from the same
common ancestor, and thus are all distant
relatives. Let’s find out how we can trace
evolutionary history by studying development.
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century were landmark achievements in the
field. However, for years many scientists
continued to struggle in their efforts to identify

organizer factor(s). In Japan, Drs. Tokindo Hilde Mangold
Okada and Katsuma Dan started cellular and
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molecular approaches to the study of

developmental biology, and organized the
Japanese Society of Developmental Biologists
(JSDB) in 1967. In the 50 years since its
establishment, JSDB has developed as one of
the most international scientific societies in
Japan.
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