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ABSTRACT Fragments of amplified Xenopus laevis
DNA, coding for 18S and 28S ribosomal RNA and generated
by EcoRI restriction endonuclease, have been linked in
vitro to the bacterial plasmid pSC101; and the recombinant
molecular species have been introduced into E. coli by
transformation. These recombinant plasmids, containing
both eukaryotic and prokaryotic DNA, replicate stably in
E. coli. RNA isolated from E. coli minicells harboring the
plasmids hybridizes to amplified X. laevis rDNA.
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DNA sequencing with chain-terminating inhibitors
(DNA polymerase/nucleotide seq /bacteriophage ¢$X174)

F. SANGER, S. NICKLEN, AND A. R. COULSON
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Contributed by F. Sanger, October 3, 1977

" In general, sequences of from 15 to about 200 nucleotides
from the priming site can be determined with reasonable ac-
curacy using a single primer. Frequently it is possible to read

Natural Sciences Tripos Part Il Genetics Class, 1976-77 the ges furtherand, on occasions, sequence of about 300
nucleotides irrom € priming site has been aetermined. Uc-






E.B. Lewis and the discovery of the bithorax complex (BX-C)

T H Morgan




The breakthrough: positional cloning of genes with unknown products

SCIENCE, VOL. 221 1 JULY 1983

RESEARCH ARTICLE

Molecular Genetics of the Bithorax
Complex in Drosophila melanogaster
Welcome Bender, Michael Akam, Frangois Karch

Philip A. Beachy, Mark Peifer, Pierre Spierer
E. B. Lewis, David S. Hogness
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Hox genes provide the first evidence for conservation of developmental mechanisms in animal evolution

Cell, Vol. 37, 409-414, June 1984, Copyright © 1984 by MIT 0092-8674/84/060409-06 $02.00/0

Cloning of an X. laevis Gene Expressed during
Early Embryogenesis Coding for a Peptide Region
Homologous to Drosophila Homeotic Genes

Andrés E. Carrasco, William McGinnis, Results

Walter J. Gehring, and Eddy M. De Robertis

Department of Cell Biology The X. laevis Genome Contains Several Single-
Biozentrum, University of Basel Copy Restriction Fragments Homologous to Homeo
Klingelbergstr. 70 Box Sequences

CH-4056 Basel, Switzerland In order to determine whether the frog genome contained

Mark et al (1997) Pediatric Research
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Molec. gen. Genet. 179, 607-614 (1980)

Communicated by W. Gehring
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NATURE REVIEWS I MOLECULAR CELL BIOLOGY

Trithorax group proteins: switching
genes on and keeping them active

Bernd Schuettengruber*S, Anne-Marie Martinez**S, Nicola lovino* and
Giacomo Cavalli*



EMBO Molecular and developmental biology of Drosophila Workshop 1980

Christiane Nusslein-Volhard
& Eric Wieschaus

EMBL, Heidelberg
The Orthodox Academy, Kolymbari, Crete




Nature Vol. 287 30 October 1980

Mutations affecting segment number and
polarity in Drosophila

Christiane Niisslein-Volhard & Eric Wieschaus

European Molecular Biology Laboratory, PO Box 10.2209, 69 Heidelberg, FRG

In systematic searches for embryonic lethal mutants of Drosophila melanogaster we have identified 15 loci which when
mutated alter the segmental pattern of the larva. These loci probably represent the majority of such genes in Drosophila. The
phenotypes of the mutant embryos indicate thar the process of segmentation involves at least three levels of spatial
organization: the entire egg as developmental unit, a repeat unit with the length of two segments, and the individual segment.










Wild type

patched

engrailed wingless

Martinez-Arias, Baker and Ingham (1988) Development
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Have signalling networks been conserved through evolution?

Wnt-1 Eng-1

Wilkinson, Bailes & McMahon Cell (1987) Bally-Cuif et al Development (1992)

Human Frontier Science Program

AWARD YEAR 1993 - Neuroscience Research Grants

McMahon Andrew P.

Dept. of Cellular & Developmental Biology, Harvard University, Cambridge,
USA

Ingham Philip William

Dept. of Zoology, University of Oxford

UK

Tabin Clifford J.

Dept. of Genetics, Harvard University, Boston

USA

Patterning of the mid-hindbrain region of the vertebrate embryo.




Cloning homologues of Drosophila hedgehog gene from the zebrafish

Jean-Paul

Stefan
Concordet

Krauss
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Cell, Vol. 75, 1417-1430, December 31, 1993, Copyright © 1983 by Cell Press

Sonic Hedgehog, a Member of a Family of Putative
Signaling Molecules, Is Implicated in the Regulation
of CNS Polarity

Yann Echelard, *S Douglas J. Epstein,*$

Benoit St-Jacques,*$ Liya Shen,t Jym Mohler,*
Jill A. McMahon,* and Andrew P. McMahon*






In 1995, the Nobel Prize in Physiology or Medicine was
awarded jointly to Edward B. Lewis, Christiane Nisslein-
Volhard and Eric F. Wieschaus "for their discoveries
concerning the genetic control of early embryonic
development”.




The Patched gene is conserved in human and functions as a tumour suppressor

Cell, Vol. 85, 841-851, June 14, 1996, Copyright ©1996 by Cell Press

Mutations of the Human Homolog
of Drosophila patched
in the Nevoid Basal Cell Carcinoma Syndrome

Heidi Hahn,%® Carol Wicking," ®

Peter G. Zaphiropoulos,’® Mae R. Gailani,®

Susan Shanley,” Abirami Chidambaram,?

Igor Vorechovsky,® Erika Holmberg,* REPORT

Anne Birgitte Unden,* ® Susan Gillies,' Kylie Negus,'
1 8 H 2 -

e iy o i i Human Homolog of patched, a Candidate Gene for the Basal Cell

ernard Gerrard,’ Alisa M. Goldstein,

Michael Dean,? Rune Toftgard,® Nevus Syndrome

Georgia Chenevix-Trench,” Brandon Wainwright,’
and Allen E. Bale®

Ronald L. Johnson, Alana L. Rothman, Jingwu Xie, Lisa V. Goodrich, John W. Bare, Jeannette M. Bonifas,
Anthony G. Quinn-, Richard M. Myers, David R. Cox, Ervin H. Epstein Jr.-, Matthew P. Scottd




Identification of Smoothened as the obligate transducer of Hh signals
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Patenting of Hedgehog signalling

Vertebrate embryonic pattern-inducing proteins

and uses related thereto
Document Type and Number: United States Patent 6607913

Abstract:

The present invention concerns the discovery that proteins encoded by a family of
vertebrate genes, termed here hedgehog-related genes, comprise morphogenic
signals produced by embryonic patterning centers, and are involved in the formation
of ordered spatial arrangements of differentiated tissues in vertebrates. The present
invention makes available compositions and methods that can be utilized, for
example to generate and/or maintain an array of different vertebrate tissue both in
vitro and In vivo.

Inventors: Ingham, Philip W. (Summertown, Oxford OX27L, GB)
Mcmahon, Andrew P. (Lexington, MA)
Tabin, Clifford J. (Cambridge, MA)

Application Number: 09/448188

Publication Date: 08/19/2003

Filing Date: 11/23/1999

This IP provided
the foundation for
a new biotech
start-up
established by
Doug Melton
(Harvard University)




Drosophila studies provided the basis of screens for small molecule modulators of Hh

GENES & DEVELOPMENT 10:2003-2013 © 1996 by Cold Spring Harbor Laboratory Press ISSN 0890-2369/96 $5.00 2003

Transcriptional activation of hedgehog
target genes in Drosophila is mediated
directly by the Cubitus interruptus
protein, a member ot the GLI family of
zinc finger DN A-binding proteins

Cyrille Alexandre, Antonio Jacinto, and Philip W. Ingham’

Molccular Embryology Laboratory, Imperial Cancer Research Fund, London, WC2A 3PX, United Kingdom

Ontogeny Inc. begin screens of

synthetic small molecules for anti-Hh rjouma| .
activity using a Gli-reporter-gene-based i of Biology () BiolVled Centri
assay in tissue culture cells. Research article

. Small-molecule modulators of Hedgehog signaling: identification
The company merges with two other start- and characterization of Smoothened agonists and antagonists
ups to form Maria Frank-Kamenetsky*, Xiaoyan M Zhang*, Steve Bottega*, Oivin

Guicherit*, Hynek Wichterle, Henryk Dudek*, David Bumcrot*, Frank Y
Wang*, Simon Jones*, Janine Shulok*, Lee L. Rubin* and Jeffery A Porter*

Addresses: *Curis, Inc., 61 Moulton Street, Cambridge, MA 02138, USA. *Columbia University, College of Physicians and Surgeons,
701 West 168 Street, New York, NY 10032, USA
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Rick Graham, Clinical Pharmacologist and acting Global Development Leader for vismodegib at
Genentech, commented, "We are very proud that our understanding of the Hedgehog signalling
pathway enabled us to develop a medicine which today is providing meaningful benefit to
patients with advanced basal cell carcinoma.”
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PhD STUDENTS

Alicia Hidalgo
Alexandria Forbes
Patrick Blader
Antonio Jacinto
Kate Lewis

Anish Shivdasani

POSTDOCTORAL FELLOWS

Isabel Guerrero
Yoshiro Nakano
Uwe Strahle

Stefan Krauss
Jean-Paul Concordet
Tom Schilling

Pete Currie

Sudipto Roy

Leanne Jones

Professor of Neurogenetics, University of Birmingham, UK

Founder, President and CEO, MeiraGTx, New York, USA

INSERM Director, Montpellier, France

Director, Institute for Chronic Disease Research, Lisbon, Portugal

Professor and Head of Department, State University of New York, Stonybrook, USA
Founder and President, Giraffe, Johannesburg, South Africa

Principal Scientist, Universidad Autonoma, Madrid

Senior Scientist, Hyogo University Medical School, Japan

Director, Centre for Toxicology, Karlsruhe, Germany

Director, HTH Centre of Excellence, University of Oslo, Norway
Research Director, INSERM, Paris, France

Head of Department Biology, UC Irvine, California, USA

Director, Australian Regenerative Medicine Institute, Monash, Australia
Principal Scientist, IMCB, Singapore

Director, Bakar Aging Research Institute, UCSF, California, USA
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Life Sciences is one of the UK’s most successful sectors,
worth over £94 billion to the UK economy in 2021, a 9%
increase on the year before.

The multi-faceted ‘Life Sci for Growth’ package brings
together 10 different policies including:

ef121m to improve commercial clinical trials to bring new
medicines to patients faster

e up to £48m to support development of manufacturing
processes for next-generation vaccines and advanced
therapies

e £52.7m to support new mental health treatments, set up
new research centres and develop new treatments for
addiction

e £31m for the Life Sciences Innovative Manufacturing
Fund

ef154m for upgrading the UK Biobank to meet increasing
demand for this world leading biomedical research
database






One Health is an integrated, unifying
approach that aims to sustainably balance
and optimize the health of people, animals
and ecosystems.

It recognizes that the health of humans,
domestic and wild animals, plants, and the
wider environment (including ecosystems) are
closely linked and interdependent.



Insect control

pollinators

Seed dispersal and reforestation

Source: Bat Conservation Trust

Emma Stone

Tamas Szekely

Hungary
Restoring grasslands for
insects and birds

Assessing population level impacts of urbanisation and Protecting nesting birds

lighting on bats in the UK and Africa

Using socio-cultural-ecological approaches to understand

human wildlife conflict (HWC) in urban areas

Working with Natural England and North
Somerset Council — informing national
planning policy and bat species legislation

Creating national guidance for lighting
industry for bats and lighting (ILP, TRT Lighting
Ltd)

Improved wellbeing for communities living
with bats through mitigation of HWC

Cabo Verde
Monitoring
endangered birds Madagascar
Founded Monitoring

conservation NGO endangered birds



orangutanfoundation.org

Treehugger.com

Daniel Henk

Metschnikowia pulcherrima (Mp) — naturally
occurring environmental yeast

* Accumulates lipids with good chemical
profiles (e.g. Palm-like)

Adaptive laboratory evolution nearly doubled
lipid yield to above 40%

Successful scale-up
for industry

Chris Chuck — Dept of Chemical Engineering



The Guardian June 2023

N

Paul de Bank (Dept Life Sciences)

Marianne Ellis (Dept Chem.
Engineering)

* Cultured meat has the potential for a massive
reduction in the climate impact of industrial farming

» take muscle cell samples from livestock and grow
them on a large scale

e Challenge: how can the aligned muscle fibres found in natural
meat be replicated in culture?

e Solution: grow cultured muscle cells on a scaffold that provides
suitable physical guidance

e Challenge: scaffold needs to be renewable and
edible to enable scalable culture

e Solution: decellularized grass



The time it takes for resistance emergence is a key determinant of
pesticide sustainability

* Develop optimal pest control strategies by combing
evolutionary genetics theory and computational genomics

Sustainable agriculture
Prevent pest control failure

Phil Madgwick

Global health
Malaria control

Jason Wolf




Gozalez-Ferrer et al (2021) Infection & Immunity

e use genomics to understand and manage the
spread of antibiotic resistant bacterial
pathogens of humans and animals.

e focus on non-clinical (‘One-Health’) settings, in
both high-and low-income countries

e ongoing project understanding the diversity
and spread of E. coli and Klebsiella plasmids

Ed Feil



Streptococcus pneumoniae

Leading cause of community acquired
pneumonia and meningitis in young children
Pneumococcal conjugate vaccine

Vaccine escape due to expansion of

preexisting strains and novel recombinants

GPS

The Global Pneumococcal Sequencing project

Stephanie Lo

Largest genome project of a single bacterial species (>26,000

genomes across 60 countries)

Established a genomic definition of pneumococcal lineages

Identified pneumococcal lineages mediate vaccine escape

at global and country level

First exemplar to use genomic surveillance finding to guide
inclusion of serotype 24F in the upcoming 25-valent

pneumococcal conjugate vaccine



Vaccine safety and effectiveness

(e.g. shingles, maternal pertussis and Helen McDonald
influenza, and COVID-19 vaccines)

Vaccine access and Methodology for using

inequalities in coverage real-world data and
addressing bias

Research with impact: COVID-19 vaccine prioritisation

» Led and collaborated on studies of factors associated with COVID-19
The World Health Organization (WHO) has identified vaccine mortality
hesitancy as one of the biggest threats to global health. » Briefed the JCVI on UK COVID-19 vaccine prioritisation, supporting an
age-based approach and definition of high-risk groups (Dec 2020)

» Co-led research on risk of severe COVID-19 for people with learning
disability

» COVID-19 vaccine prioritised to everyone on the learning disability
register in the UK (Feb 2021)



Gram-negative bacteria cause a range of infections in healthcare settings, such as pneumonia,
bloodstream infections, wound/surgical site infections and meningitis. They are increasingly resistant

to most available antibiotics, including B-lactams (eg. Penicillins)
Catherine Tooke

Catherine takes an integrated approach of
microbiology, biochemistry, protein structure and
biomolecular simulation to investigate the key factors
that govern B-lactam binding, activity and mechanism
within targets (penicillin binding proteins) and
resistance enzymes (B-lactamases).

The detailed mechanistic understanding can inform
new strategies to combat (3-lactam failure.

Hybrid Quantum Mechanics/

Molecular Mechanics simulations |dentification of activity/inhibition

determinants



Bacterial Endocarditis

* FphF is a serine hydrolase virulence factor expressed on the
surface of S. aureus cells. Its role in infection and its accessibility
make it an excellent drug target

e Covalent macrocycles can act as potent inhibitors of individual

Aortic valve protease targets with minimal off-target toxicity
Staphylococcus aureus e Screening a billion-member covalent macrocycle libraries has
infections yielded a highly specific nanomolar inhibitor of FphF

S. aureus is the primary
cause of infective
endocarditis. New tools
to treat antibiotic- =4 ,
resistant endocarditis e ) | § %, Covalent,
. . : '+ Adduct _i
infections are urgently

Residual activities (%)
3
1

FphF
needed. ICs, = 0.88 uM
FphF — a serine hydrolase AEIectrOphiIe = Macrocycle 00_04 0.4 4 40
virulence factor 2 Catalytic Serine ' )

Residue Inhibitor concentration (uM)



Transcription factor dysfunction leads to a range of non-communicable diseases
including cancer, diabetes and cardiovascular disease, as well as chronic inflammatory
diseases such as rheumatoid arthritis and multiple sclerosis

Jody Mason The TBS Platform allows the efficient

screening and identification of peptide-
based antagonists that can inhibit disease-
relevant targets with high affinity and
specificity by inhibiting the protein-protein
interactions (PPIs) that targets require for
function.
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Research

Centre of excellence for:

e pathogen surveillance

e biodiversity and conservation
e parasitism and symbiosis in ecosystems and human health

e synthetic biology

e sustainable therapeutics

Education

Centre of excellence for:

e pedagogic innovation

e next-generation pharmacy

e evolution, biodiversity and sustainability
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