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The Nobel Prize in Physiology or Medicine 2010 is

awarded to

Robert G. Edwards

for the development of in vitro fertilization

Robert Edwards is awarded the 2010 Nobel Prize for the development of human in vitro
fertilization (IVF) therapy. His achievements have made it possible to treat infertility,
a medical condition afflicting a large proportion of humanity including more than ten
percent of all couples worldwide.
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@ 1962  Systematic collection of mature oocytes from patients’ ovaries

@ 1962  Rabbit embryo stem cells grown and differentiated in vitro from inner cell mass

® 1963 Rabbit stem-cell lines established

@ 1965  Human oocytes matured in vitro to metaphase 2 and first polar body

@ 1967  Cells injected into mouse blastocysts produce mosaic chimaeras

@ 1968  Rabbit blastocysts sexed successfully

@ 1969  Fertilization in vitro of human oocytes matured in vitro

@ 1970  Mature oocytes aspirated from human follicles after gentle priming of patients with gonadotrophins
e 1971 Human fertilization and embryo growth i vitro to expanding blastocysts

@ 1972  Human embryo transfers begin

@ 1977  Human embryos grown to day 9, with huge embryonic discs trumpeting news of stem cells
1978  Birth of first IVF baby

@ 1984  First attempt at producing human stem cells

‘IVF and the history of stem cell’ commentary article. Nature 413, 2001
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1. AR5\ S2%8 1 IVF (in vitro fertilization)

A0 - ft ,
Steptoe PC and Edwards RG. “Birth after the reimplantation of a S
human embryo.” Lancet 2:366 (1978) Martin M. Matzuk and Kathleen H. Burns. Annu.

Rev. Physiol. 2012. 74:503-28

2. BE{UER ¥ : ICSI (intracytoplasmic sperm injection)

L
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Palermo G, Joris H, Devroey P, Van Steirteghem AC. “Pregnancies after 5| (—EHZE) : F1EIARTEE S BEF1-5
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3. H{EHET2HE : FET (frozen-thawed embryo transfer)
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Cell

Single-Cell RNA-Seq Reveals Lineage and X
Chromosome Dynamics in Human Preimplantation

Emb ryos Soprue Petropoulos, ¢ Daniel Edsgard,* Bjom Reinius,** Qiaolin Deng,”* Sarita Pauliina Panula,'
Simone Codeluppi,*® Alvaro Plaza Reyes,’ Sten Linnarsson,® Rickard Sandberg,*-"-* and Fredrik Lanner'-’*
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Genome editing reveals a role for OCT4
in human embryogenesis

Norah M. E. Fogarty!, Afshan McCarthy", Kirsten E. Snijders?, Benjamin E. PowelF?, Nada Kubikova?, Paul Blakeley",
Rebecca Lea!, Kay Elder®, Sissy E. Wamaitha', Daesik Kim®, Valdone Maciulyte®, Jens Kleinjung’, Jin-Soo Kim®®, Dagan Wells*,
Ludovic Vallier>®1°, Alessandro Bertero'®f, James M. A. Turner’ & Kathy K. Niakan'

Fogarty NME, et al. Nature 551, 2017

sgRNAZD clonad

T B
E 5
PR
T X

z
g F
# @

sgRNAZL clonal
sgRMAZD clona
sgRNAZD clona2

[ No Tet

iTet |

|1 fousiodunid |

uoljenualayig

-
[N}

.1
0

-1
L

POUS5F1 targeting and comparison of sgRNAs
( Extended Data Figure 1) 2 3



Kathy Niakan
Human Embryo and Stem Cell Laboratory

The allocation of cells to a specific lineage is regulated by the
activities of key signalling pathways and developmentally
regulated transcription factors. The focus of our research is to
understand the influence of signalling and transcription factors
on differentiation during early human development.

During preimplantation development, totipotent human zygotes
undergo subsequent rounds of mitotic cell divisions leading to the
divergence of pluripotent embryonic cells, which form the foetus,
and extra-embryonic cells, which contribute to the placenta and
yolk sac.

The central question we are addressing is what are the molecular
mechanisms that regulate embryonic stem cell pluripotency and
how is it disengaged during cellular differentiation? We seek to
define the genetic hierarchy acting during differentiation, the
influence of extracellular signalling and the extent to which
these mechanisms are conserved between humans and mice. The
molecular basis of these early cell lineage decisions are of
fundamental biological importance and have significant clinical
implications for infertility, miscarriages, developmental disorders
and therapeutic application of stem cells.

For more information about the research group's HFEA licence to
use the genome editing technique 'CRISPR-Cas9' in human
embryos, please click here.

Selected publications

Niakan, KK and Eggan, K (2013} Analysis of human embryos from zygote
to blastocyst reveals distinct gene expression patterns relative to the
mouse Developmental Biology 375, 54-64

& .
Kathy Niakan
kathy.niakan@crick.ac.uk
+44 (0)20 379 61539
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2005 PhD, University of
California, Los Angeles, USA

2005 Postdoctoral Fellow,
Harvard University, Cambridge,
UsA

2009 Centre for Trophoblast
Research Next Generation
Fellow, University of
Cambridge, UK

2013 Group Leader, Medical
Research Council National
Institute for Medical Research,

London, UK

2015 Group Leader, the Francis
Crick Institute, London, UK

Cho, LTY; Wamaitha, 5E; Tsai, |J; Artus, J; Sherwood, Rl; Pedersen, RA; LINKS

Hadjantonakis, A-K and Niakan, KK (2012) Conversion from mouse Internal

embryonic to extra-embryonic endoderm stem cells reveals distinct

differentiation capacities of pluripotent stem cell states Development Biography

139, 2866-2877 Publications
HFEA licence
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Use of CRISPR-Cas9 genome editing technique in
human embryos

Patient information and consent forms

In any research using donated embryos from IVF treatment, it is imperative that those considering
donating their embryos can give fully informed consent. This process is carefully regulated. Patient
information and consent documents, and any updates to them, are always subject to approval by
the relevant ethics committee (in this case, the Cambridge Central Research Ethics Committee).
There is also a requirement for the patient information and consent documents to comply with
HFEA licence conditions.

Below are the current versions of the patient information and consent documents relating to this
project.

1 Patient information sheet and consent form 1
v Patient information sheet and consent form 2
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Dynamic blastomere behaviour reflects human
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5/ L#RE CRISPR/dCas9

TOOLS AND APPLICATIONS BASED ON dCas9

(CRISPRi/a) . Activator

sgRNA Targeted gene regulation

@ Repressor  Genome-scale gene activation/
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RNA aptamﬁ P a

@ Activator Orthogonal gene regulation
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scRNA
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