that made

The development of a new human being

From the moment of fertilisation right up until birth, the development of a new human being
occurs through a complex set of coordinated biological processes working intensively to
model the body’s systems and establish their functioning. This poster charts this process,
explaining what is happening in the key stages of a baby’s development. It moves from the
two-celled embryo that is created following the moment of fertilisation when sperm and egg
fuse on Day 1, and leads you through to the 38-week foetus waiting to be born.

TWO-CELLED EMBRYO

Genetic information provided by the fusion

of the sperm and egg is copied and the
developing embryo divides to form two distinct
cells, each with a copy of the combined set of
genes. This happens at approximately 2430
hours after fertlisation.
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DAY 3

MORULA

The cells of the embryo keep replicating their
combined set of genetic information and then
dividing 5o that new cells are born. By the time
the embryo is around three days old it contains
roughly 12-16 cells and is called a ‘morula’.
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DAY 4

| BLASTOCYST

The embryo finishes working its way through
the Fallopian tube and begins its entry into
the uterus. It forms into a fluid-filed sac with
abunch of cells located at one end. Itis now:
called a ‘blastocyst'.
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WEEKS 1-2

IMPLANTATION

Atthe end of Week 1 and the start of Week 2,
the blastocyst cels hatch out of the fluid-filled
sac and embed into the wall of the uterus,
negotiating with the mother's immune system
to prevent attack and instead assist it in the
embedding process.
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v BRAIN

“The brain is a complex organ involved in senso
otor and cognitiv (thought) processes. There are many
different celltypes within the brain including neurons
(s arsmt nformatin  he o o lctical and
chemialimpuses). lia Supportng neurors) en
trocytes. o e A
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ming a dense network of connections and by releasing
and receiving chemical and electrical signals.

-9 EARS

EYES

There are two different cell types within the

protein pigment that alters in response to
light. This signal is then converted into an
electrical signal and transmitted via the
sensory nerve projections of these cells
through to other cells n the retina. The other
retinal cells then transfer the information to

i brain for perceptual processing, where
an overall image is formed.

detection oceurs via fine hairs called
stereocilia located on cells that form the organ of corti
i the inner ear, Halrs vibrate in response to pressure.

balance is also gent
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in the semicifcular bony canals of the ear and in the
nearby otolthic organs. The hairs move in response.
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HEART

The heart consists of muscle that contracts and relaxes
to pumy around the body. The signal to contract
ally generated by the movement of
c cells around
T pieasqperuin, e
by which cells use eneroy in order o perform
i functo. Th blood s aso on ocaton uhers
s of the immune system are located,

WEEK 6

LI M Bs APPROX SIZE 1.3 cm
Our bones give our body structure and
strength. The skull protects the delicate
brain while the bones of our limbs are
used by our muscles and tendons to pul
against (as levers) to help us to move.
Our joints contain sensory receptor cells
capable of tellng our brain where our
joints are at alltimes. Peripheral nerves
‘carry this information from the joints, via
the spinal cord and on to the brain whic
in tum can generate motor signals,
carried back to the body by peripheral
rerves, telling our muscles to move.

LUNGS

The lungs perform the process of
and delivering it
into the blood supply so that it is ready 1o be
use by cols for cllar respiration. The
lungs also recelve the output prod
caluiar respiatin (carbon i) rom the
Blood; eady to extale and oxpel s rom
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oxygen, the calls of the body willstart to die.
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THE BIOLOGY OF THE HUMAN BODY

The human body is a biological marvel, consisting of a number of highly specialised organs
and other tissues. The cells that make up these organs and tissues all started out as
unspecialised cells created in the two-celled embryo but they will have differentiated into
their specialised forms during the process of development. Each of our organs and other
tissues performs very specific functions that are important for our survival. All must therefore
be correctly formed during the period of development between fertilisation and birth so that
they can perform as required. Here you can get a brief insight into the functioning of some
of our organs and tissues so that you can appreciate the level of sophistication of the human
developmental process. On the reverse side of this poster you have the chance to explore
human developmental biology at the cellular and molecular level by learning how our genes
can affect our future health.
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APPROX SIZE 3 cm

For more information visit www.open.edu/openlearn/countdowntolife
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Cells have organised themselves into three layers and
start to fold. The outer layer will make skin and the

he middle layer will make the heart
and circulatory system and the inner layer will make
the lungs.

The developing embryo has been continuing to fold

fslayers o cls,croating clearly defined groovos and

most prominent of these are the
ol and, ‘Qrotve 23 the nervous system stars to
take shape.

‘The tiny heart can be heard beating. The body takes
on a distinctive curvature as the neural tube closes.
ol e R

Tiny webbed fingers and toes start to become visible

as the limb buds develop. The lenses of the eye start
to form and the lungs begin to develop.

Fingers start to form s the webbing between
them gradually disappears through a process of
programmed cellular destruction. Ear shapes are
slowy forming on the side of the head.

The baby has now developed eyelids to protect its
developing eyes and the lip and palate fuse. Elbows.
and knee joints have developed and now become:
unctional

WEEK 9
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Arms and legs have now grown much longer. The.

fingernails are developing and fingerprints start to
form when the
et are se6n 83 Unique whorls, swirs anc grooves:

layers of the skin buckle, forming folds
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s ws have marke the moment offertlsation
s Day 1, this week corresponds to the end of the
it mester of pregnancy. The {ostus s develoing
its genitals and the liver starts to make re

blood cells.

WEEK 12

APPROX SIZE 8.7 cm

The central nervous system is busy generating
neurons and connections between them to support
movement as the baby becomes much more active

during the second trimester of pregnancy. At this.
stage the sex of the baby is visible.

WEEK 24

APPROX SIZE 36 cm

WEEK33

APPROX SIZE 50 cm

WEEK 38

APPROX SIZE 52 cm

‘The baby practices breathing movements ready for
birth even though there is no air to il ts lungs. Itis
now responsive to touch and sounds from outside
the womb, and will move in response to the.

‘The heart and all the blood vessels are complete.
However, the lungs are still developing, producin
larger amounts of surfactant that will help the alveoli
in the lungs o inflate after birth, taking in air.

“The baby is full term. Al bones have hardened

Sxcspt he sl which emains flxbl 5o tht e

baby can be squeezed through the birth canal. The

amniotic fud that il the \ungs willdrain away on
the baby's first breath of




