Research Briefings
Jamie Davies
The building and rebuilding of mammalian organs
ONE OF THE OUTSTANDING

The big questions

PROBLEMS IN 21ST CENTURY

How

unorganized

cell types, each specialized to

SCIENCE IS HOW CELLS IN AN

populations of cells in an early embryo

perform a particular task in the

EMBRYO MANAGE TO

organize

adult organ; most of the events

ORGANIZE THEMSELVES INTO

complex,

THE PRECISE AND COMPLEX

typical of adult tissues and organs? How

development

TISSUES AND ORGANS OF THE

can we use an understanding of these

events

ADULT BODY. WE USE ORGAN

mechanisms to build or rebuild organs

other

CULTURE, MOLECULAR

and tissues for medical purposes? These

pancreas, mammary gland etc, so

BIOLOGY, BIOINFORMATICS,

questions are the focus of the research

that

SYNTHETIC BIOLOGY AND

in the Davies laboratory, and we and our

kidney can be applied to other

STEM CELL TECHNIQUES TO

collaborators tackle them in a variety of

organs.

INVESTIGATE MECHANISMS

ways including organ culture, molecular

OF TISSUE SELF-

biology, bioinformatics, synthetic biology

ORGANIZATION, FOR BASIC

and stem cell techniques.

do

arrangement of many different

relatively

themselves

to

highly-ordered

produce

the

architecture

that

take

place
are

in

kidney

also

central

in the development of
organs

what

we

such

learn

as

lung,

easily

in

SCIENCE AND FOR
REGENERATIVE MEDICINE.

The kidney as a model for organ
development
In

seeking

principles

to
of

development,

understand
tissue

we

have

and

general
organ

decided

to

Max 600
words
and
concentrate
mainly
on(importance
the mammalian

Jamie Davies
Professor of
Experimental Anatomy

Fig 1: A kidney rudiment developing
in culture (the immunostain shows
just one tissue in the kidney, the
developing collecting duct)
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Fig 2: A side-by-side
comparison of real
morphogenesis of the renal
collecting duct (fluorescent
half-picture right) and
predicted ‘morphogenesis’ in
a computer model that
incorporates of some of of the
signals we have identified
(left half-picture). This figure
appears on the cover of
Davies (2005) Mechanisms of
morphogenesis.
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Fig 3: Renal tubules formed
from mixed cell suspensions:
the green cells, some of which
have integrated into the
tubules, derive from human
amniotic stem cells. Photo:
Mathieu Unbekandt
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