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Solomon/Berg/Martin, Biology, 6/e
Figure 49.10
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Amnion structure and cell movements during human gastrulation
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Axis and notochord formation in the mouse
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ACTUAL SIZE: 1.0-1.5mm
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Diagram of a transverse section through the trunk
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Model of major postulated interactions in the patterning of the somite
(M22| HElj=loM Fast 42582 2H)
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Signals for somite differentiation
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Mesodermal development in frog embryo
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notochord and neural tube in contact, just like Xenopus
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Pharyngeal arch 1
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Figure 17.31. Patterns of HOX gene expression in the hindbrain and the pattern of
neural crest cell migration into the pharyngeal arches. HOX genes are expressed in
overlapping patterns ending at specific rhombomere boundaries. Genes at the 3’ end
of a cluster have the most anterior boundaries, and paralogous genes have identical
expression domains. These genes confer positional value along the anterior posterior
axis of the hindbrain, determine the identity of the rhombomeres, and specify their de-
rivatives.



NEURON MIGRATION.
Ouler surface A cross-sectional view of the

occipital lobe (which processes

-~ vision) of a three-month-old

monkey fetus brain (center)

shows immature neurons migrat-

e

ing along glial fibers. These

neurons make transient connec-
tions with other neurons before
reaching their destination. A sin-
gle migrating neuron, shown
about 2,500 times its actual size
(right), uses a glial fiber as a

guiding scaffold. To move, it

needs adhesion molecules, which
recognize the pathway, and
contractile proteins to propel it

along.
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Carnegie Stages of Human Development

Dr Mark Hill, Cell Biology Lab, School of Medical Sciences (Anatomy), UNSW

Stage 1 Zygote . '
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A gene regulatory network
involved in sea urchin development

a, Part of the network of transcription factors and their
interactions with the control regions of other transcription
factors. Genes are indicated by horizontal lines;
arrowheads indicate activation; ' ' symbols indicate gene
repression.

b, An enlargement of the promoter region of a gene,
called endo 16, that helps modulate the development of
the endoderm. It contains 34 binding sites (rectangles) for
13 different transcription factors and cofactors (illustrated
as rectangles or lollipops, respectively). Six modules (A-G)
of transcription factors and binding sites carry out discrete
functions to developmentally regulate endo 16.

¢, Diagram depicting the logical structures of the A and B
control circuits during sea urchin development.
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Endomesoderm 5Specification 6-18 Hours

This model is frequently revised. It is based on the latest
laboratory data, some of which is not yet published.

Additional data sources for selected notes:
1: McClay lab; 2: Angerer lab
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Maternal Inputs

Maternal Bts| Mat G- cadherin

Mat cp| [Mat Wit6] [Mat Otx
1 |

Endomesoderm Specification up to 30 Hours

This model is frequently revised. It is based on the latest
laboratory data, some of which is not yet published.

Additional data sources for selected notes: 1: McClay laky;
2: Angerer lab; 3: McClay lab; 3: C. Calestani; 6: Croce and McClay

May 18, 2010

The current V& includes notyet published cis-regulatory data of
Smadar de Leon, Joel Smith (in press), Andrew Cameron, Qiang Tu,
Sagar Damle, Andrew Ransick, Christina Theodoris, and, in addition to
published data, is based on recent perturbation and other results of
Isabelle Peter tendoderm domains), Stefan Matema (NSM domain),
and Joel Smith (CP domains) of the Davidson Lab. Relevant perturhation
and expression data from these studies are presented here.
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This"Up to 30 Hour Overview” primarily shows the endomesoderm networle architecture
as it exists after 21 hours, with the addition of all PMC components starting at 6 hours,
the inclusion of the Delta-Notch signal from PWC to Veg2, and the presence of Wit in
Weg2 Endodern; the latter two of these features are no longer present by 21 hours.
Consultthe other models to see all the networl elements and interactions in the correct
temporal context.
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: : Gene regulatory network
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__PU.1 modulated by Notch/DL Sl model for T cell specification.
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; : Genomics to society
e ~ Genomics to health
= Genomics to biology
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The six critically important crosscutting elements are relevant to all three thematic areas. They are: resources (Box 1); technology development (Box
2); computational biology (Box 3); training (Box 4); ethical, legal and social implications (ELSI, Box 5); and education (Box 6). We also stress the
critical importance of early, unfettered access to genomic data in achieving maximum public benefit. Finally, we propose a series of 'quantum leaps',
achievements that would lead to substantial advances in genomics research and its applications to medicine. Some of these may seem overly bold, but
no laws of physics need to be violated to achieve them. Such leaps would have profound implications, just as the dreams of the mid-1980s about the

complete sequence of the human genome have been realized in the accomplishments now being celebrated.
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