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Why do we need to study
human developmente

e Fascination with our own
species
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Many disorders originate during development

Newcastle >, wsTTUTEOF
< Lniversity ‘f) Genetic Medicine




What about animal models
(e.g. mouse)?¢
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The same gene may be active
IN different places in human
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SHOX Is an example of a gene
present in human but not in mouse
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| Idiopathic short stature | Leri-Weill Syndrome

Langer dysplasia
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*** HDBR

HUMAN DEVELOPMENTAL BIOLOGY RESOURCE

¢ HTA

@ HDBR goverﬂ(]ﬂce . Human Tissue Authority

e HDBR conforms to HTA codes of practice and is
a licensed HTA fissue bank

(part of NBB) ﬂ// N 7

e HDBR has ethical approval from REC

e Steering committee comprised of independent
scientists, HDBR funders, an ethicist and a lay
member of the public — review HDBR activity at
biannual meetings.

wellcome!rust 2

Newcastlg Biomedicine




HDBR material has been used
by many researchers in many different

kinds of research project
» Single gene studies
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Aniridia -PAX6

Aniridia is the absence of the
iris — caused by mutations in
the PAX6 gene.

PAX6 gene activity (red colour) is seen in
the developing eye and specific areas of
the developing brain and spinal cord
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SHOX -> SHOX pathway
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Protein studies

e |ndividual proteins

« Many proteins
-proteomics
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Transcriptome studies

o |denftitying all the genes that are
expressed in an organ/tissue/cell
— Microarray

— RNA-sequencing

SN Su— Transcriptfomics data
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Transcriptome studies- identify genes with differential
Iexpression patterns (DEX)

| - RNA sequencing of 57 brain samples from
19,132 (86.1%) surveyed genes expressed 15 istinct grouped age periods -

embryonic to late adulthood — across up to
90.8% P R ] 16 distinct brain regions..

17,565 genes were analysed, 15,132 were
expressed in at least 1 brain region in one

5 1084 3 "I
09% (0% (199%):

Of the 15,132 expressed genes:
» 70.9% of genes displayed spatial DEX.
» 89.9% of genes displayed temporal DEX.

Spatial DEX [ Temporal DEX http://www.brainspan.org/
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Transcriptome studies- find genes expressed in
unexpected places and times of development

- Some genes

implicated in Autism Genotator SFARI gene | Microarray RNA Seq [30]
Sp e CTrum DIS Ord er Autism score * | score+ expression [14]
are expressed in the ‘
mature synapses of o o
H NRXN4 11.3 S oderate i
the adult brain :
11.1 S Very Low Low
9.9 1 High Moderate
6.0 2 High Low
34 3 Moderate Low
2.5 - Moderate Low
23 2 Low High

- They are ALSO expressed at early stages of
human cortex development
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Stem cell studies

| Totipotent embryonic stem cell |

- are the different cell

types generated from
- stem cells the same
as cells in the bodye

- Do they go through
the same changes as
Mt s ot | developing cells?e

el N { F P ” Adult bone marrow, skin,
. ; | cord blood, deciducus teeth
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IGF-IIR F-IR IGF-lIR GF-IR IGF-IIR Hoe

apical
Validating cells:
basal

hESC P26
hESC P27
F(5) Retina

CD73
CD24
GAPDH hESC-derived retina
Is the “tissue in the
dish” the same as
@ Newcastle in the body?
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Thank you

Questions?
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Chromosome

Nucleus }
N N
Structure of a Gene
Exon 1 Exon 2 Exon 3 Exon 4
Promoter ™ 1 Intron 1 M intron 2 Intron 3
J 1 —— = E— —ﬂ\
Gene (DNA)
' Transcription
Primary transcript (RNA)
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Mature transcript (mRNA) Bl a—
‘ Protein synthesis
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DNA —>RNA ———> preterm
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ethical Issues

e Consent

 Fundamental principles
— Appropriate: who can give it
— Valid: voluntary, informed, given by someone with capacity
— Scope: generic or specific
— Duration: enduring or fime-limited
— Ability for consent to be withdrawn

e Whatis the consent fore

e« Patientinformation sheet and consent form

« Regulatory body

— Human Tissue Authority [HTA]
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What are the activities of the
HTA?

Sectors

» Interpreting the Human Tissue
Anatomy

Act

Human application e Codes of practice

Stem cells and cord blood

Public display « Implementing the Human Tissue
Research Act . .
Post mortem ) Llcensmg
» Inspecting
Coroners
Transplants
Human Tissue Act (2004)
DNA
Came into force- 1s* September 2006
Newcastle S\ INSTITUTE OF
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HTA codes of pracftice

b Codes of practice

- Code 1 Consent Code of Practice 1 - Consent

® Introduction - Page 3
® Consent: the fundamental principle - Page 7
* Code 3 Post mortem * Consent requirements - Part 1: General provisions - Page 10
& Consent requirements - Part 2: Tissue from the deceased - Page 16
+ Code 4 Anatomy ® Consent requirements - Part 3: Tissue from the living - Page 24
+ Cpde 5 Disposal ®= Appendix A - Page 35
® Appendix B - Page 36
+ Code & Donation of bone marrow e References - Page 38

Gl - Page 40
+ Code 7 Public display ek TRRE

* Code 2 Donation of organs

* Code 8 Import and export

. Code 9 Research Code of practice 9 - Research

& Introduction - Page 2

& Human tissue and research - Page 6

* Consent - Page B

® |icensing - Page 12

® Interface between research, human application and clinical trials - Page 15
® HTA standards - Page 17

® Appendix A - Licensing and consent flowcharts - Page 21

Newcas]:le : w - Page 23
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