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Applicant: Dr lan Wilmut

Title of the project: Derivation of human embryo stem cells by cell nuclear replacement for
technology development and the study of Motor Neuron Disease

Area of research

This proposal falls into 3 categories contemplated in the Act:
1- to increase the knowledge about the causes of congenital diseases,
2- to Increase knowledge about serious disease;

3- to enable any such knowledge to be applied in the developing of treatments for
serious diseases.

Importance

This proposal, if successful, will contribute with tools for the understanding of the origins of
Motor Neuron Disease (MND). 5000 people in the UK and 25,000 to 30,000 in the usS are
affected by this devastating disorder. The causes of neuronal death are not known. The
applicant is proposing to take somatic cells taken from a patient suffering from MND and de-
differentiated them into embryonic stem (ES) cells using cell nuclear replacement (CNR)
techniques. ES cells will be later differentiated into motor neurons. Such motor neurons can be
study in a direct attempt to determine the aetiology of the disease. These cells wili be shared
with the scientific community and new treatments for MND will be likely tested on them.

Originality

This application is original. No such work has been published before. There are many aspect of
this proposal that make it very appealing beyond MND. Among them, the use of crypreserved
oocytes as cytosol donors for CNR. Developing new protocols using this kind of eggs will
dramatically impact the field of reproductive and regenerative medicine.

Justification ;

MND animat models are deficient and currently there are no in vitro systems (o study this
disease. The proposal is justified in detail in the application. This reviewer agrees with such
justification.

Creation of embryos for research -

Currently there is only one method to regenerate terminally differentiated celis such as motor
neurons and/or cardio-myocytes, CNR. CNR has been tested in animal models extensively and
recently in human cells (Hwang et al, Science 2004). The appkcants will be creating embryos
by CNR from patients with MND only to generate ES celis. The applicant explicitly mentions that
these embryos will not be used for human reproduction.

Methodology

The methodology is adequate and explained in detail. The applicant has described the latest
protocols that, if applied, will maximize the use of human eggs and therefore minimize the
creation of human embryos for research.

Analysis of the resuits
Endpoints are clearly stated. Statistical analysis to be used is not mentioned.

Duration
3 years. This is adequate.,

Applicant

‘Outstanding. The applicant and his group of collaborators is one of the most exquisite teams

ever assemble to perform this work.
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werall Assessment '
the applicant is able to complete this work, great contribufions to the field of MND will be

ade.

westions to the applicant;
In their previous work they obtained 61 fresh eggs from the New Royal Infirmary of Edinburgh.

;8 were used. 3 are unaccounted. Please explain the fate of these 3 eggs.

{ow epigenetics will affect the outcome of this work? .

Jn page 28 the applicant says that only human embryos will be used when they have at least
1alf the normal number of cells 8 human embryo has 1% What it is consider ‘normat’ number of
sells? And 2™ What method will be used for counting?

applicant will use embryo culture medium that is currently been used in IVF clinics. They should
~onsider using medium optimized for nuclear transfer human embryos as the one recently

described by Hwang et al Science 2004.

Date: \120‘-’

Signature:
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UMAN FERTILISATION & EMBRYOLOGY Al

PEER REVIEW FORM (New Applicatigns) by .'

1 ; :

Applicant: TAN WItmuT A PAauL PE A 3 NOV 20¢4 4
HFEA !

Centre number: /A REGULATION :

Research project number: Ro/S§

. DefwATIoN OF MUMAN  EmBrro STEM CeUSs BY CELL Nuuy
Title of project: :

2eppcementt B TRGLPALGY  DEVELOPMENT AT TME STuoN of mpy

PR

Referce: [N

1. THE AREA OF RESEARCH

Do the pmposais fall into one of the categories of research listed in the Act?
if so, which one? .(You may tick more than one box)

a. to promote advances in the treatment of infertility O

b. to increase knowledge about the causes of congenital disease =g

c. toincrease knowledge about the causes of miscarriage O
d. to develop more effective techniques of contraception O
e. to develop methods for detecting the presence of gene or il

chromosome abnormalities in embryos before implantation
f. i toincrease knowledge about the development of embryos B
ii to increase knowledge about serious disease [

i to enable any such knowledge to be applied in developing [~
treatments for serious disease
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2. IMPORTANCE

Do you consider that the proposals address important issues in the '
advancement of knowledge or treatment of infertility? % l@

Please state your reasons:

The  Gopedhv~s G* e fnm?dyk rld B gerenbhon & cnedahs bo
Q‘,.J;) & Mﬁ's"ﬂlb'.mﬂn'\\;-'t BHETN T s‘)@.._*_\,»l\-} B Auagmne cb..,w

Do you consider that the proposals address important issues in the
advancement of knowledge or treatment of serious disease? @I

Please state your reasons:
e propils ac B ww @l audea trueste b podanen husnan edonyos
coVarninn, tadel deduel fum phads GO metor Mo disecse (D) §
wnlegvwen cpe, foen wids smevn. €5 alls can he desual L @c\is.) Twin wdk
ndade defuelem (& newol clls and Yane o v metel fHe o
V&e dedis 6 b, Tre mald Wl e wagen o wih oo Qudan, thd
el o be pestla by e apandar o R Aeve

3. ORIGINALITY

Has the work proposed been canied out before or not? If so, is there
justification for repeating the experiments?
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4. JUSTIFICATION

Have experiments on animal models or other types of human cells reached a
point at which the use of human embryos is justified?

\-1@5, Conponde M nahior ﬂ_aamb LpuanreSS ok e prld, wdna
Ao B fcdnnalayy 4 m“-w.h,b doreped e W propacd agpazdn,
?@?Mn‘c:um @k(s\mwdﬁ'w provy e, W, mud.ﬁmk.‘)
Norcomer ok Lnllds on 1"‘:(5\‘% \Nv\’-%'- PN \dzAb;cp.nM i

Does proposed work justify need for the creation of embryos specifically for

research? Could researchers feasibly utilise other avenues in order to conduct
the proposed work?

The pepacd dlikan & haoan erdonyes W gutifed an oRles
epperudeas Vo WMG}M\MMWHMW
c«\&»@{\*‘u\b’“‘“'”‘ Ohar cqpandhe B dahes mégm_iq_ ik
Wmﬁ e G wollnanen nah%m kosBa, S haw
W gée eddad suplieds gl B pdvaeasis

s the creation of human embryos by cell nuclear replacement necesan for
the proposed research study? l NO

Please state your reasons:

e sko\:)-;.ala.b prdwia o nade § MeD S N2 | W
reflacemas. These  Seor A an egsedel Compra™ § B Srvday

Is the use of human embryonic stem cells necessary for the proposed
research project, or could the same results / aims be achieved if adult stem
cells were used?

Please state your reasons:

w prneds, be posbl wly b Seon cdls. Rowener  an ,_)ijl
ot Rerclpee reprren vae B Voumon Bnbanie Brem e,
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Will the creation of a stem cell line from embryos,created by cell nuclear

replacement using a nucleus taken a somatic cell of a patient with inherited
forms of Motor Neurone Disease?

Please state your reasons: 7 oy rord\ s 0{”41‘« | i

Jes, B, b o speikic gopret B B pamgmanme e |
Tre propad G easonddi on D G paty B nar wednline ] t
‘“{W’-"d" vb AMWV\I‘_‘ [N \‘h J;‘\w M‘«-'-i. &:rr NND & pr'?w‘u . l

T oot hes  Lmdar {AG*CA\\A ‘m;\;a..“‘%a w eldigee G mazhds
Lo Res orake disachan.

METHODOLOGY

Do you consider that the objectives are clearly defined and the methods
proposed are fikely to yield relevant and clear results? If not, what are the
problems?

Te aprend B opdhis cad wdveshs e el Bl

To ‘...,M\\».. Yol § W Weker phoXs wdon o forn tuann
donoe @il wik he a.lu@,\ﬂ WA bt Advd swse ki, \Oly wr nfed
o, e \.Au..aL crotoyta. TThs vaddl e “""‘W‘-ﬂ*“*jtd\m R dadD
prectoye wogy W B ed e G dipeels alhiles ptems, o,
Al eyt Govres & B dimodwr.  Wow S T s A A
ek M‘ch’(\;m & palls hs-mbi\xbﬁ s vl b weeuilsd ?
pe B owedbeplon arfdd AS A Ao e am bl ?
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5. ANALYSIS OF RESULTS

Are the numbers of gametes/embryos to be used realistic and are the
statistical methods to be used appropriate to give meaningful results? if not,
can you suggest alternatives?

Debils O Dhihe) ey B b wred o aby dekealad
w B ogilation T de o booe B Hpllue requaed
B adwie o0 WBs Sedn ddull U varded ad wonld
Sooppic spidic bR adiu v SougS . Te e

& aperdia B b uacd Sagr X B e fodiicd dakel
m@,\\a ﬂmmu\/b e w"i!}\ ‘\ P tpf\f\to.r‘\\‘;.

6. DURATION

Is the proposed duration of study appropriate?

7. THE APPLICANT

‘Do you know the applicants work personally or by repute? Does the team
have the necessary qualifications and ability fo carry out the proposed work?

T 2o ndk beom Ve aplacats putondly . 8y o e agdicadk

fur. contdared B he wkeonabiand G,((w"‘i w B Propered o Q(

T L6 UVA | “ﬁva:) do hore Re q»w.\x&\u..‘c;sv—. ey Ab;\’,k.] L, acea
o Be La\, )
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8. ANY OTHER COMMENTS

9. OVERALL ASSESSMENT
~ Please tick your recommendation of the proposed work:
Reject for licence, flawed in scientific or technical approach

Resubmit application, has potential but needs revision following
feedback from reviewers

———

__;,_/ Accept in current form

Signature: Date:  11.4¢, o
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