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About the Gene Therapy Advisory Committee (GTAC)

The Gene Therapy Advisory Committee (GTAC) is a Non-Departmental Public Body
(NDBP), acts independently of Ministers and is recognised as a Research Ethics
Committee by the UK Ethics Committee Authority (UKECA). Under the the Medicines
for Human Use (Clinical Trials) Regulations 2004, GTAC has UK-wide statutory
responsibility for the ethical oversight of clinical trials involving gene therapy. GTAC's
terms of reference also include the ethical oversight of clinical trials involving cell
therapies derived from stem cell lines.

In July 2010 the Government's Advisory Mon-Departmental Public Bodies Review
concluded that the Gene Therapy Advisory Committee (GTAC) no longer needed to
provide advice directly to Ministers and that responsibility for supporting its Research
Ethics Committee (REC) statutory functions should be transferred to the Mational
Research Ethics Service (NRES).

The Committee works with other Government agencies with an interest on the
development and use of gene and stem cell therapies and this area, such as the
Medicines and Healthcare products Regulatory Agency (MHRA), the Health and Safety
Executive (HSE) and the Human Tissue Authority (HTA). GTAC's Secretariat is
provided by the Department of Health for England.

The GTAC Secretariat may be contacted at:

Room 12, 4™ Floor West
Charing Cross Hospital
Fulham Palace Road

LONDON W6 BRF

Tel: 020 331 10103

Fax: 020 331 17280

Email: halina.pounds@imperial.nhs.uk

Website: http://www.dh.gov.uk/ab/GTAC/index.htm
Wellcome Library
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FOREWORD

This year we considered seven new protocols all of which received favourable
opinions. The protocols included treatments for various cancers, haematopoietic stem
cell transplantation, cardiovascular disease and Parkinson’s disease. In addition, the
Committee gave advice on four research projects undertaking preclinical research and
also held discussions with three clinicians on using gene therapy investigational
products in patients who do not meet the inclusion criteria of a study.

We held a discussion with The National Institute of Biological Standards and Controls
which also runs the UK Stem Cell Bank, about the preparation of a seed stock of
mouse 3T3 fibroblasts. These cells act as 'feeder cells' for human cell cultures used in
certain healthcare applications, such as corneal stem cell transplantation and skin
grafting. We were presented with the preparative methods and characterisation of a
new 3T3 line. The new 3T3 line has been prepared to replace the various mouse 3T3
feeder cell lines in use around UK transplantation centres. GTAC endorsed the use of
these new feeder cells for human stem cell cultures.

GTAC and the MHRA have worked together to produce advice for investigators in the
UK wishing to conduct clinical trials involving cell therapy A 'Points to Consider’
document was produced and although it is believed that it is still too early to offer
prescriptive regulatory and ethical advice to stem cell researchers, it was felt that it
might be helpful to set out some of the issues that need to be thought through before
proceeding to a clinical trial involving stem cells. These include immunological
responses of the patients and transplanted cells, the genetic stability of cells, long term
monitoring, as well as age and gender issues in patients. This advice was prepared
taking into account the EC consultation document 'Detailed Guidelines on Good
Clinical Practice Specific to Advanced Therapy Medicinal Products'.

We also took part in a number of EC consultation processes relating to the production
of guidelines relating to frials involving Advanced Therapies. These included,
‘Guidelines on Good Clinical Practice Specific to Advanced Therapy Medicinal
Products’, ‘Concept Paper on the Development of a Guideline on the Risk-Based
Approach According to Annex 1, Part IV of DIR.2001/83/EC applied to Advance
Therapy Medicinal Products’, 'Concept Paper on the Revision of the Note for Guidance
on the Quality, Pre-clinical and Clinical Aspects of Gene Transfer Medicinal Products’,
‘EMA Consultation paper: guideline on quality, non-clinical and clinical aspects of
medicinal products containing genetically modified cells’, 'CHMP/CAT Paosition
statement on Crutzfeldt-Jacob Disease and advance therapy medicinal products’,
‘Committee for Medicinal Products for Human Use — Questions and Answers on Gene
Therapy' a document which sets out a harmonized position on issues that can be
subject to different interpretation or require clarification on gene therapy medicinal
praducts and ‘The European Medicines Agency Road Map to 2015: The Agency's
Contribution to Science, Medicines, Health’ which is a draft document setting out
EMEA's longer term strategy on contributing to better promotion and protection of
public health, improving the regulatory environment for medicinal products and helping
to stimulate innovation, research and development in the ELL.

This year saw a major change in GTAC's position and processes following a review by
the Chancellor the Exchequer and the Chief Secretary of the Treasury of the number
and cost of Arms Length Bodies (ALBs) and Advisory Non-Departmental Public Bodies
(ANDPBs) of which GTAC is one. The major change for GTAC is our transfer from
Health, Science and Bioethics Division of the Department of Health (DH) to the
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MNational Research Ethics Service (NRES) which is accountable to the R&D
Directorate, who lead on research ethics policy within DH. DH research ethics policy is
set out in the Governance Arrangements for Research Ethics Committees (GAfREC)
and applies to all NRES RECs. An updated harmonised UK-wide edition of GAfREC
had been issued for consultation in 2009 and was now very close to being finalised for
publication by RDD in collaboration with the Health Departments in the other UK
countries and NRES. The policy in GAfREC will also apply to GTAC which is a new
area for GTAC because up to now, GAfREC did not apply to GTAC. The plan is for us
to adopt the NRES Standard Operating Procedures (SOPs) from 01 June 2011.

We will remain a specialist committee and potential investigators would still be
encouraged to present novel strategies and accompanying preclinical work prior to
formal submission of clinical proposals. We still intend to obtain external peer review of
protocols and continue our close working relationship with MHRA. This is regarded as
a source of strength in current arrangements and MHRA colleagues would continue to
be welcome to observe GTAC meetings.

Finally | would like to express my personal thanks to past and present colleagues in the
Health, Science and Biocethics Division of the Department of Health who have give
GTAC such wonderful support over many years . Their knowledge, dedication and hard
work have been central to the success and effectiveness of our work.

Professor Martin Gore
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SUMMARY

In 2010, GTAC considered seven applications to conduct gene therapy dlinical trials
under its remit as the National Research Ethics Committee for gene and stem cell
therapy clinical research.

As in previous years, the majority of applications 58% (4 studies) were for cancer with
the other three single applications (14% each) in haematopoietic stem cell
transplantation, cardiovascular disease and Parkinson's disease respectively. More
detailed information on all applications is contained in Section 1.

In its lifetime to date, the Committee has reviewed 189 applications. Of these, 166
trials have come to fruition, with 109 closed to patient enrolment and 56 currently
open or due to open for recruitment. The remaining 24 applications were either
declined by the Committee or never recruited patients as they were withdrawn
following initial GTAC approval. Short summaries on some of the studies which have
closed during 2010 are given in Section 3.

Although there was a reduction in number of submissions in 2010 than in previous
years which could be attributed to the general downturn in economic activity
worldwide, four separate research teams brought their preclinical data to the
Committee for further discussion and advice. The Committee has always supported
early discussions with researchers who are very close to bringing their study to the
clinic and look forward to reviewing formal clinical applications in the not too distant
future. More detailed information on these discussions is given in Section 1.6.

On three occasions the Committee also informally discussed with clinicians the
scientific and clinical implications of using gene therapy investigational medicinal
products in patients who would not be eligible to meet the inclusion criteria for entry
into a trial. Researchers value the opinion, expertise and advice that Committee
members are able to provide in exploring both the benefits and possible risks that this
may incur. More information on the three gene therapy products involved in these
discussions are given in Section 1.5.

In September the Committee contributed to the Academy of Sciences independent
review of the regulation and governance of UK medical research. This call for evidence
will have a long term implication for medical research in the UK and is connected to the
Department of Health's published 'Report on the arm’s-length bodies review’ on 26
July. The report set out the steps to abolish and reorganise arm’s-length bodies in an
attempt to: ‘create a more streamlined sector’; ensure 'less bureaucracy’; 'reduce
intervention’; and enable ‘greater efficiency through contestability’. This reorganisation
had already impacted on the Committee’s standing as an advisory body to Ministers
and it is also planned that overall accountability for the Committee would move to the
National Research Ethics Service (NRES) in 2011. In order to enable GTAC to adopt
the NRES SOPs in full, some adaptation will be required to reflect the special provisions
for trials of medicinal products for gene therapy under the Clinical Trials Regulations.
NRES were keen to ensure that the gene and stem cell therapy research community
engaged in the discussions on this transition and in November opened a consultation
process until 31 December 2010.
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Over the years GTAC has continued to ensure delivery of high quality gene therapy
research to patients. The Committee has seen and encouraged successful trials
progress from the first in man stage through to the phase III stage where hundreds of
patients may be treated in order to prove the safety and efficacy of the treatment.
This commitment will continue into the future.

The final section of this report details GTAC's membership and external expert advisers
who have so generously given of their time in providing expert comments on new
applications. Between 1993 and 2010, GTAC has recorded the participation of over
2,000 patients in UK gene therapy trials.

10
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SECTION 1: PROTOCOLS REVIEWED BY GTAC IN 2010

In 2010, GTAC reviewed seven applications. Included in this number were three
resubmitted applications that had not commenced in over two years since being given
a favourable opinion (GTAC 116, GTAC 128 and GTAC 136).

1.1 Cancer

1.1 Cancer

Cancer is a multi-factorial disease where cells escape the body’s control mechanisms
and invade, erode and destroy normal tissue. The driving forces in the development of
cancer are the cell’s genes which can become damaged by a variety of factors such as
the environment, diet and life-style. The chance of developing cancer can also be
increased by an individual's genetic make-up, for example, in the case of familial breast
and ovarian cancer, due to mutations in the BRCA and other genes. There are over 200
different types of cancer that can occur anywhere in the body. Surgery is usually the
treatment of choice, however, cancer is less amenable to curative surgery once it has
spread beyond the original tumour (metastasised). Gene therapy offers a new, but still
experimental, potential treatment that could complement conventional treatments such
as surgery, chemotherapy and radiotherapy. In fact, approximately 70% of all gene
therapy clinical trials in the UK aim to develop a treatment for cancer.

1.1.1 Melanoma

Melanoma is a very serious form of skin cancer. There are two main types of skin
cancer, called melanoma and non-melanoma skin cancer. Melanoma, also known as
malignant melanoma, is the more dangerous form of skin cancer. The main cause is
exposure to intense sunlight. The number of cases of melanoma is on the increase. In
the UK, there are around 40,000 new cases of non-melanoma skin cancer and around
6,000 new cases of malignant melanoma each year. Melanoma begins when the skin
pigment (melanin) producing cells in the epidermal layer, called melanocytes, become
cancerous. It occurs most commonly on the abdomen, head, neck or limbs. The
chance of developing melanoma increases with age, but it affects all age groups and is
one of the most common cancers in young adults. As with most tumours, affected cells
display cancer specific proteins on their cell surface.

GTAC 172: A Phase /Il trial of SCIB1l, a DNA immunotherapy, in the
treatment of patients with malignant melanoma

This application wishes to determine the safety and tolerability of three dose levels of
SCIB1. Part one will comprise a dose escalation in a cohort of patients with Stage 1V
or inoperable Stage III melanoma to determine the recommended dose (RD) for the
second part of the study.

SCIB1 is a plasmid DNA which is designed to express an engineered human antibody
molecule carrying an epitope derived from the TRP-2 melanoma antigen plus two

11
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helper T cells. Injection of the DNA should result in the uptake of the plasmid and
expression of the engineered antibody molecule to attack the tumour cells.

Patients will be recruited consecutively into three cohorts. Progression to the next
dose of SCIB1 will only take place if adequate safety had been demonstrated at the
previous dose. Part Two will then evaluate the safety and tolerability of the
recommended dose.

This application was reviewed at the February meeting and received approval.

1.1.2 Blood cancer (leukaemia)

Leukaemia is a cancer of the white blood cells. White blood cells are produced by the
bone marrow. There are two main types of white blood cell, lymphoid and myeloid,
which are produced from different bone marrow populations. The lymphoid population
includes all lymphocytes and plasma cells which are involved in antibody production
and other roles in the immune system. All the other blood cells are grouped together
as myeloid. The four main types of leukaemia are acute myeloblastic (AML), acute
lymphoblastic (ALL), chronic lymphocytic (CLL) and chronic myeloid (CML).

GTAC 128: WTI1 TCR gene therapy of leukaemia: A phase I/II safety and
toxicity trial.

This application was initially reviewed in 2007 when it received a favourable opinion.
As this study had not commenced within two years the Committee re-reviewed the
application.

This trial is designed for patients who have either Acute Myeloid Leukaemia (AML) or
Chronic Myeloid Leukaemia (CML). The study proposes a strategy of immunotherapy to
combat leukaemic cells. These cells have on their surface a protein called Wilms
Tumour antigen 1 (WT1). By modifying T cells so that they produce WT]1, it is hoped
that this will stimulate the immune system to mount an immune attack specifically
against WT1 positive cancer cells without damaging normal tissue.

The vector is based on a retrovirus and contains the gene for WT1 as its therapeutic
gene load. It is an ex vivo protocol where peripheral blood T cells are collected by
leukapheresis before being transduced with the retroviral wector. Through
transduction, the vector maodifies the leukocytes to display WT1 on their surface.
Before re-infusion of the modified T cells, patients will be given chemotherapy drugs.
The main objective of the trial is to determine the feasibility of TCR gene transfer in a
clinical setting.

The protocol was discussed at the July meeting and received approval.
GTAC 173: WT1 Immunity via DNA fusion gene vaccination in
haematological malignancies by intramuscular injection followed by

intramuscular electroporation

This is a phase II study in patients with CML and AML based on HLA A2 genotype.
Eligible HLA A2 positive patients will be vaccinated with two DNA vaccines.

12
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The aim of the study wishes to examine whether DNA vaccination against Wilms
Tumour antigen 1 (WT1) is able to reduce the leukaemia load in patients with chronic
myeloid leukaemia (CML) on a stable dose of imatinib by measuring the amount of
BCR-ABL and WT-1 transcripts in the blood; to evaluate the effect the vaccination has
on time to disease progression and relapse in patients with acute myeloid leukaemia
(AML) and to evaluate whether the immune system can be activated by the vaccine.
Up to 6 vaccination at monthly intervals will be given and patients who respond to the
vaccine may continue receiving vaccinations at three monthly intervals for up to two
years.

This application was reviewed at the April meeting and received approval.

1.1.3 Lung Cancer

There are approximately 37,700 people diagnosed with lung cancer each year. For
these patients often the cancer is not found early and has already become malignant
(it has spread to other parts of the body). This means that the prognosis for patients
with such advanced lung cancer is not good and only around 5% of patients diagnosed
with advanced lung cancer have a life expectancy greater than 5 years. There are two
main types of lung cancer, non-small cell and small cell lung cancer.

GTAC 174: A Phase II trial to assess the safety, immunological activity of
TroVax® plus Pemetrexed/Cisplatin in patients with malignant Pleural
mesothelioma

This Phase II trial seeks to determine whether an improved response to the tumour

associated antigen, 5T4, can be demonstrated in patients with mesothelioma after
injection with TroVax. Patients who will be receiving pemetrexed-cisplatin
chemotherapy as standard care will be recruited.

They will receive the vaccine alongside this chemotherapy. It is hoped that the vaccine
will stimulate the immune system to attach on to mesothelioma cells carrying the 574
protein.

TroVax® is well known to the Committee who had reviewed several previous studies
using this IMP. TroVax is based on modified Vaccinia Ankara Virus{(MVA) which carries
the gene for “oncofoetal antigen” or "5T4” which is found on the surface of many
cancer cells. The strategy is to immunise patients against 5T4 in an attempt to alert
the immune system to the presence of the cancer cells.

This application was reviewed at the December meeting and received approval.

1.2 Haematopoietic Stem Cell Transplantation

Bone Marrow Transplantation (BMT) is used to treat a wide range of conditions,
including blood cell cancers, inherited abnormalities of the immune system and certain
metabolic disorders. The process relies on the transfer of blood stem cells from a
suitable donor to the patient. T cells, which are white blood cells, play a central role in
helping the donor stem cells establish themselves in the recipient. T cells’ job is to

13
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eliminate foreign molecules (viruses, cancerous cells etc). In recipients of bone marrow
transplants this feature of T cells can become a problem. T cells recognise small
differences between the donor and the recipient, hence, donor T cells may start
attacking normal tissues in their new host. This complication is called Graft-versus-
Host-Disease (GvHD). Thus, unless the donor and recipient are very closely matched, T
cells have to be removed from the graft, or are heavily suppressed using drugs. Under
these circumstances, T cells’ beneficial effects are lost and the risk of graft failure or
infective problems increases.

GTAC 116 : Phase I/II clinical trial of T cell suicide gene therapy following
haploidentical stem cell transplantation

This application was initially reviewed in 2006 when it received a favourable opinion.
As this study had not commenced within two years the Committee re-reviewed the
application.

Children who receive a bone marrow transplant are at risk of developing graft versus
host disease (GvHD). In this study the T cells from the graft obtained from a
haploidentical donor (usually a parent) are removed and modified to encode a suicide
gene which allows the cells to be destroyed should they cause GvHD in the recipient.
The donor T cells are modified using a retrovirus carrying thymidine kinase and can be
removed by giving patients the drug Ganciclovir in case GvHD occurs.

This study wishes to recruit children who have primary immunodeficiencies,
haematological malignancies or metabolic disorders. The objective is to demonstrate
that modified cells safely improve cellular immune reconstitution after haploidentical
stem cell transplantation.

This application was reviewed at the July meeting and received approval.

1.3 Cardovascular Disease

Cardiovascular disease is the name given to a wide range of different conditions that
affect the heart and/or blood vessels. Examples would include coronary artery disease,
stroke, and heart failure. It is the biggest killer in the world today and in Britain one
person in three may die from cardiovascular disease (or heart disease). Cardiovascular
disease can be acquired through certain behaviours such as smoking, a lack of exercise
or a poor diet but it can also be caused through genetic familial factors.

1.3.1 Heart Failure

Heart failure is a condition resulting from any structural or functional cardiac disorder
which impairs the ability of the heart to fill or pump enough blood around the body to
satisfy bodily needs. It is not the same as cardiac arrest, which is the termination of
normal heart function which can ultimately lead to death. Worldwide there are more
than 500,000 new cases of heart failure each year and even with the best treatments,
heart failure carries a yearly mortality rate of around 10%. There are many different
causes for heart failure, including stress, smoking, old age (heart failure often occurs in
the over 65s) and obesity. There is also the possibility of genetic family history of heart
failure where there are thinner heart muscle walls, leading to a weak heart.

14
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GTAC 136: Investigation of the safety and feasibility of SERCA gene
transfer in the human failing heart using an adeno-associated viral vector

This study received a favourable opinion in March 2008 but was resubmitted for review
as it had not yet commenced.

Participants in this study will have been fitted with a left ventricular assist devices
(LVAD) which are implantable mechanical pumps to bridge them whilst they await a
heart transplant (bridge-to-transplant).

The gene therapy vector used in this study is based on AAV6E (adeno-associated virus,
serotype 6), which has a good safety record and tropism for the heart muscle. The
therapeutic gene is "sarcoplasmic reticulum calcium ion adenosine tri-phosphatase 2a
(ATPase 2a)"” or SERCAZ2a. SERCAZ2a is an energy pump and the amount of calcium it
stores determines the intensity of the heart pump. For those with heart failure the
pump is poor due to low amounts of SERCA2a and thus a lower calcium store. It is
hoped that increasing the amount of SERCA2a (and calcium held) will increase the
power of the heart contraction.

The aim of the study is to determine the safety and feasibility of giving an AAV
vector expressing SERCA2a to patients undergoing LVAD implantation.

This application was reviewed at the September meeting and approved.

1.4 Neurological Disorders

A neurological disorder is a disorder that involves the nervous system. A neurclogical
disorder can be caused by either a disease, such as multiple sclerosis, or a trauma or
injury to the nervous system. Neurological disorders can be remarkably difficult to treat
and are often debilitating.

Symptoms of neurological disorders can include the slow loss of coordination, balance,
or ability to speak clearly. Often symptoms start with a mild and intermittent twitching
or numbness in one extremity, tremors, rigid muscles, slowed motion, difficulty
swallowing, loss of automatic movements such as blinking, swinging the arms, and
unconscious acts.

Diagnosing some neurological disorders may very well depend on symptoms evaluation
alone. Parkinson’s for example, has no definitive test and is more likely to be
diagnosed through physical examination well after the initial onset of symptoms.

Treatment options vary greatly depending on the neurological disorder. Some
neurological disorders become more difficult to treat as they progress. Physical therapy
to retain as much physical dexterity as possible is nearly always prescribed. Medication
such as dopamine agonists, Levodopa, carbidopa, selegiline, anticholinergics, or
amantadine may help during various stages of neurological diseases. Surgery is an
option for candidates who can withstand the surgical process and are able to progress
through the physical therapy process. Surgical procedures include the destruction of
very small amounts of brain tissue in the affected areas, or the stimulation of various
parts of the brain.

15
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1.4.1 Parkinson’s Disease

Parkinson's disease (PD) belongs to a group of conditions called motor system
disorders, which are the result of the loss of dopamine-producing brain cells in the
nigrostriatal system of the brain. The four primary symptoms of PD are tremor
(trembling) in hands, arms, legs, jaw, and face, stiffness of the limbs and trunk,
slowness of movement; and impaired balance and coordination. As these symptoms
become more pronounced, patients may have difficulty walking, talking, or completing
other simple tasks. PD usually affects people over the age of 50. Early symptoms of
PD are subtle and occur gradually. In some people the disease progresses more
quickly than in others.

GTAC 170A: A multicentre, open-label study to determine the long term
safety, tolerability and efficacy of ProSavin® in patients with bilateral,
idiopathic Parkinson's disease

The clinical study investigating a gene therapy medicinal product in Parkinson's disease
received GTAC approval in earlier in the year (GTAC 170). The applicants requested
that GTAC review this application for a follow up study to assess the long term safety,
tolerability and efficacy of ProSavin®

Patients who participated in the ProSavin trial will be eligible to enter into this
observational study 12 months after completion of the main study. The participants
will be assessed every six months for the second year and then annual monitoring will
continue alongside the standard of care therapy for ten years. This follow up study will
also be open to those patients who acted as controls in the main study by receiving
placebo surgery.

At each visit patients will be given standard tests for Parkinson’s disease using
evaluation scales, questionnaires and activity tests which are standard for patients with
this disease.

This application was given approval at the September meeting.

1.5 Compassionate Use Applications

Medicines legislation (specifically The Medicines for Human Use (Marketing
Authorisations Etc.) Regulations 1994/SI 3144) requires that medicinal products are
licensed before they are marketed in the UK. However, some patients may have
special clinical needs that cannot be met by licensed medicinal products. UK law allows
the manufacture and supply of unlicensed medicinal products (commonly known as
"specials") subject to certain conditions. The term “"compassionate use” refers to the
treatment of a seriously ill patient using a new, unapproved drug when no other
treatments are available or all treatment options have been tried but found not to be
effective.

16
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The Committee informally discussed with clinicians the scientific and clinical
implications of using gene therapy investigational medicinal products in patients who
would not be eligible to meet the inclusion criteria for entry into a trial.

1.5.1 Compassionate use of Trovax IMP

The investigational medicinal product (IMP) TroVax® is well known to the Committee
who had reviewed several previous studies using this IMP. TroVax is based on
modified Vaccinia Ankara Virus(MVA) which carries the gene for "oncofoetal antigen” or
“5T4" which is found on the surface of many cancer cells. The strategy is to immunise
patients against 5T4 in an attempt to alert the immune system to the presence of the
cancer cells.

Following a request from the treating physician, the Sponsor sought advice from GTAC
to provide TroVax on a compassionate basis to a patient who has advanced metastatic
ovarian cancer and who has relapsed following a second course of chemotherapy.

This matter was discussed at the April meeting.

1.5.2 Compassionate use of gene therapy for GTAC 116

The researchers conducting study GTAC 116 discussed with the Committee the
possibility of using this gene therapy protocol in a child who did not meet the study’s
inclusion criteria because the child had already undergone a procedure from a
mismatched unrelated donor but has subsequently suffered a relapse of malignancy.

The GTAC 116 study involves children who receive half-matched bone marrow or blood
stem cell transplants from a parent. To safeguard against Graft vs Host Disease
(GvHD) the researchers wished to genetically modify the donor's T cells to encode a
suicide gene mechanism which allows the cells to be destroyed if they cause GvHD in
the recipient.

This matter was discussed at the April meeting.

1.5.3 Compassionate use of gene therapy for GTAC 132

The investigators conducting study GTAC 132 discussed with the Committee the
implications of retreating a patient. This patient was the first to be treated on this
study earlier this year. Sadly there has been limited immune recovery and the
clinicians felt that the best option would be to implement a further procedure that may
restore effective immune function before the patient’s clinical state deteriorates.

This matter was discussed at the September meeting.

1.6 Pre-proposal Presentations

The Committee has always supported early discussions with researchers who are very
close to bringing their research to the clinic. Such an exchange of information on the
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preclinical research conducted and the data obtained to date, together with advice
from both the GTAC Committee members and MHRA advisors enhances the quality of
the research that will be conducted in the future. For a number of years MHRA and
GTAC have worked collaboratively to meet with applicants who wish to hold such
informal discussions.

1.6.1 Pre-proposal presentation on the clinical application of
hydrodynamic gene delivery to the liver

Committee members were given a presentation on the pre-clinical work to date into
regional hydrodynamic gene delivery to the liver.

The presentation was followed by a general discussion on the data obtained to date.
The Committee was of the opinion that this research is still at a very early but pivotal
stage and made several suggestions for further areas to be considered.

This matter was discussed at the February meeting.

1.6.2 Pre-proposal presentation on research in a coronary artery bypass
graft

Coronary artery bypass graft (CABG) surgery remains the cornerstone of treatment for
patients with severe multi-vessel coronary artery disease, particularly in patients with
diabetes and impaired left ventricular function. Saphenous vein bypass grafts (SVG)
are the most widely used grafts but the long term success of CABG is limited by SVG
occlusion.

This team of researchers gave a presentation on their pre-clinical work to date in
developing viral intervention strategies to block neointima formation associated with
failure of CABG procedures. Ultimately they wish to undertake a randomised, placebo
controlled clinical trial whose primary objective is to determine whether genetic
modification of vein grafts to overexpress TIMP3 is safe and effective in reducing graft
atherosclerosis in patients undergoing CABG surgery.

This matter was discussed at the April meeting.

1.6.3 Pre-proposal presentation on research into lentiviral vectors in
ADA SCID

The researchers attended to give a presentation on their development of a lentiviral
vector encoding the human ADA gene to replace the gammaretroviral vector which was
used for previous studies of ADA SCID.

They presented data on preliminary studies which have shown that this vector is
capable of efficient transduction of different haematopoietic cell lineages and of CD34+
cells from ADA deficient patients. The development of lentiviral vectors would improve
the safety profile with regard to insertional mutagenesis which was seen as a possible
adverse event in studies using a gammaretroviral vector.

This matter was discussed at the September meeting.
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1.6.4 Pre-proposal presentation on survival motor neuron (SMN)
replacement therapy for spinal muscular atrophy

Spinal muscular atrophy (SMA) is a recessive autosomal disorder, the infantile form
being the most severe which is often fatal by 3 years of age. It is caused by mutation
of the SMA gene which is characterised by degeneration of motor neurons causing
muscle weakness and atrophy of the muscles.

The Committee received a presentation on the early pre-clinical research in this
devastating disease for which there is no effective treatment. The investigator has
developed a vector system based on self complementary adenoassociated virus
(scAAV) that crosses the blood-brain barrier and allows fast, robust and long-lasting
gene transfer,

The researcher discussed with the Committee his findings to date and also whether
their current plan would deliver a product able to meet the regulatory requirements so
that they may proceed to initiating a clinical trial.

This matter was discussed at the December meeting.

1.7 Amendments to Ongoing Protocols

In 2010, the GTAC Committee members reviewed over 50 applications for substantial
amendments which were submitted for ongoing studies.

SECTION 2: REGULATORY AND GUIDANCE ISSUES

2.1 Public Consultations Considered

In 2010 GTAC discussed and contributed comments to the following consultations:

2.1.1 Detailed guidelines on good clinical practice specific to advance
therapy medicinal products

These guidelines had been developed to address specific issues related to good clinical
practice for clinical trials involving advanced therapy medicinal products and
supplement the principles and detailed guidelines set out in the Directive.

Of particular relevance to GTAC was Section 10 on Ethics Committees which the
Committee discussed in depth.
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2.1.2 Concept Paper on the Development of a guideline on the Risk-Based
approach according to Annex 1, Part IV of Dir 2001/83/EC applied to
advanced therapy medicinal product

The EMEA issued a concept paper wishing to provide the background and rationale on
drawing up a guideline to determine the extent of data required for a Marketing
Authorisation Application for an advanced therapy medicinal product.

The Committee noted the content of this paper.

2.1.3 Concept paper on the revision of the note for guidance on the quality,
pre-clinical, and clinical aspect of gene transfer medicinal products

The Committee discussed this concept paper which proposed a revision of the Note
for guidance on the Quality, Preclinical and Clinical Aspects of Gene Transfer Medicinal
Products that came into effect in 2001. The revised guideline referred to a number of
recently developed scientific guidelines as well as complying with the Regulations on
Advanced Therapy Medicinal Products.

2.1.4. Questions and answers on gene therapy paper

The EMEA have issued a document which sets out a harmonized position on issues
that can be subject to different interpretation or require clarification on gene therapy
medicinal products.

Committee members noted the content.

2.1.5 The European Medicines Agency Road Map to 2015: the Agency's
contribution to science, medicines, health

The EMEA issued a draft document setting out its longer term strategy to contributing
to better promotion and protection of public health, improving the regulatory
environment for medicinal products and helping to stimulate innovation, research and

development in the EU.

Committee members noted the content.

2.1.6 Consultation on Stem Cell-based Medicinal Products
The European medicines Agency (EMA) has issued a reflection paper on medicinal

products covering specific aspects related to stem cells based medicinal products. The
Committee members noted the content.

2.1.7 EMA Consultation paper: guideline on quality, non-clinical and clinical
aspects of medicinal products containing genetically modified cells

20



GTAC ANNUAL REPORT 2010

The EMA Committee for the Medicinal Products for Human Use (CHMP) have issued a
consultation paper on their proposed guidance for the development and evaluation of
medicinal products containing genetically modified cells intended for use in humans.
Its focus is on the quality, safety and efficacy requirements of genetically modified cells
which are developed as medicinal products.

Committee members noted the content of this paper at the July meeting.

2.1.8 CONSULTATION: CHMP/CAT Position statement on Crutzfeldt-Jacob
Disease and advance therapy medicinal products

The EMA Committee for the Medicinal Products for Human Use (CHMP) have issued a
consultation paper on their proposed position statement on the possibility of
transmitting CJD or vCID agents into advanced therapy medicinal products (ATMP).

Committee members noted the content of this paper at the September meeting.

2.1.9 Consultation from the Academy of Medical Sciences - Call for
evidence on the function and scope of a proposed 'single
research regulator’.

In early 2010, the Academy of Medical Sciences was commissioned by Government to
undertake an independent review of the regulation and governance of UK medical
research. A first call for evidence inviting views on issues relevant across the regulation
and

governance framework closed in June 2010.

Following the publication of the Department of Health's report on arm’s-length bodies
(ALB report) in July, the Academy issued a second call for evidence to provide all
interested parties with an oopportunity to consider the proposals in the ALB report with
direct relevance to the regulation of medical research.

The GTAC Committee contributed to this exercise in September 2010.

2.2 Issues specific to GTAC

2.2.1 Assessment of Mouse Feeder Cells

In previous years the Department of Health had asked the National Institute of
Biological Standards and Controls (NIBSC), which also runs the UK Stem Cell Bank, to
prepare a seed stock of mouse 3T3 fibroblasts. These cells act as “feeder cells” for
human cell cultures used in both corneal stem cell transplantation and skin grafts. The

21



GTAC ANNUAL REPORT 2010

new bank has been prepared to replace the somewhat random collection of various
mouse 3T3 feeder cell lines in use around UK transplantation centres. The NIBSC cell
line appears to have been rigorously analysed under clean room facilities and has now
been issued for release to a number of transplantation centres.

In 2009 the NIBSC asked GTAC to review the preparation of this seed stock for use in
the culturing of cells that ultimately would be used in transplantation procedures. At
the February meeting the Committee was given a presentation on the provenance of
the 3T3 cells and it was agreed that a Sub-Committee would evaluate the data as
these cells would be used in human embryonic stem cell research that the Committee
would review in the future.

2.2.2 Guidance on Clinical Trials Involving Cell Therapy

Working with the Clinical Trials Unit of the MHRA, a 'Points to Consider' document for
UK stem cell clinical trials was discussed at the February meeting. It is believed that it
is still too early to offer prescriptive regulatory and ethical advice to stem cell
researchers, but there are a number of issues that need to be thought through before
proceeding to a clinical trial involving stem cells. These include immunological
responses of the patients and transplanted cells, the genetic stability of cells, long term
monitoring, as well as age and gender issues in patients. The recently issued EC
consultation document 'Detailed guidelines on good clinical practice specific to
advanced therapy medicinal products’ is relevant to this guidance especially Section 10
in relation to GTAC's role.

Committee members discussed this draft document and commented that this would be
a useful paper to guide researchers in developing cell therapy trials. Several minor
suggestions regarding clarity of wording were recommended which would contribute to
the document which would be published on the GTAC website in the near future.

SECTION 3: UPDATE OF CLOSED UK CLINICAL TRIALS

The following are short summaries provided by researchers of gene therapy trials that
have closed in 2010. GTAC would like to thank all researchers who have contributed to
this section, which builds on initiatives in previous reports. The summaries are
essentially unedited and reflect the views of the researchers.
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3.1 Cancer

3.1.1 GTAC 083: A Phase 1/11 safety study of MetXia-OB83 in patients with
pancreatic cancer

Phase of Development: Phase |
Objectives:

Primary Objectives:
1. To assess the safety of ascending doses of MetXia administered via intra-arterial
injection (percutaneous selective arterial catheterisation) into the pancreas of patients
with adenocarcinoma of the head of the pancreas, requiring bypass for biliary or
gastric obstruction.

2. To assess the optimal dose of cyclophosphamide (CPA) delivered by intra-arterial
infusion into the tumour for use with MetXia in this patient group.

Secondary Objectives:

1. To assess the clinical response (tumour response rates, time to disease progression
and median survival) of tumours in non-resectable patients receiving MetXia in
combination with CPA delivered to the tumour by local intra-arterial infusion.

2. To assess the immunological response to tumour antigens.
Number of Patients:

A total of 35 patients were enrolled in the study of which 26 (74%) were included in
the intent-to-treat (ITT) population and 14 (40%) were included in the per-protocol
(PP) population. The most common reason for exclusion from the ITT population was
that the patients did not receive MetXia (1 patient in Part 1 and 8 patients in Part 2).

Diagnosis and Main Criteria for Inclusion:

Patients were eligible for the study if there was strong evidence of inoperable
adenocarcinoma of the pancreas; had stage III, IVa or IVb unresectable disease; were
aged 18 years or more; were Karnofsky performance status >70%; were fit for surgery
(if bypass surgery required); were expected to survive longer than 3 months; had no
other 2.0=known malignancy; had total white blood cell (WBC) count x 109/L, platelet
100 x 10zcount 9/L and serum creatinine 0.15 mmol/L; and were able to give writtens
informed consent and to comply with the protocal.

Patients were excluded from the study if they were pregnant, lactating, or not using
effective contraception if applicable; had undergone major surgery within the previous
14 days; had undergone radiotherapy or chemotherapy in the previous 4 weeks; had
an intercurrent serious infections within the previous 28 days; had a life threatening
illness unrelated to cancer; had clinical evidence of cerebral metastases; had a
previous history of significant cardiovascular disease, epilepsy, allergy or major
psychiatric iliness; had renal or hepatic insufficiency; or were unable to give informed
consent.

Statistical Methods:
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This was a pilot study; therefore, no formal statistical analysis was planned or
performed. The data were summarised descriptively. Survival was measured from the
day of the first administration of MetXia until the date of death.

Summary of the Results (ITT Population):

Three (38%) of the patients in Part 1 of the study and 11 (61%) of the patients in Part
2 were male. The mean ages of the patients were 64.5 years (Part 1) and 63.4 years
(Part 2). All of the patients were white.

Safety:

Of the 26 patients in the ITT population, 25 (96%) patients experienced a total of 365
treatmentemergent AEs: 7 (88%) patients in Part 1 experienced 119 AEs and 18
(100%) patients in Part 2 experienced 246 AEs. The most frequently reported AEs
were abdominal pain and vomiting (both reported by 6 [75%] patients in Part 1 and 8
[44%] patients in Part 2) followed by nausea (5 [63%] patients in Part 1 and 6 [33%]
patients in Part 2) and hypokalaemia (4 [50%] patients in Part 1 and 6 [33%] patients
in Part 2). Nineteen (73%) patients experienced SAEs (5 [63%] patients in Part 1 and
14 [78%] patients in Part 2) and 10 (38%) patients experienced a total of 16 AEs that
resulted in death (4 [S0%] patients with 10 AEs in Part 1 and 6 [33%] patients with 6
AEs in Part 2). Ten (38%) patients experienced AEs for which dosing was interrupted
or discontinued (2 [25%] patients in Part 1 and 8 [44%] patients in Part 2). None of
the AEs were considered related to MetXia. Thirteen (50%) patients experienced AEs
that were considered related to CPA (no patients in Part 1; 13 [72%] patients in Part
2) and 25 patients experienced AEs that were considered related to disease (7 [88%]
patients in Part 1 and 18 [100%] patients in Part 2). There were no unexpected
findings in laboratory variables and no clinically meaningful changes in vital signs in the
3 hours after dosing with MetXia. The Karnofsky performance scores of 8 of the 10
patients with follow-up information were lower at follow-up than at screening; 1
patient had no change and 1 patient had an improvement from 80% at screening to
90% at follow-up.

3.1.2 GTAC 105: An exploratory study of the safety and biological activity of
OncoVex®"=F in combination with radiotherapy and cisplatin in the
treatment of locally advance epithelial cancer of the head and neck.

This trial was to find out more about a new biological therapy called OncoVEX®" < to
treat head and neck cancer. Doctors usuaily treat head and neck cancer with surgery,
radiotherapy or chemotherapy.

OncoVEX™"" was injected directly into the cancer. The treatment used a virus which
had been changed to make a natural substance called GM-CSF. The virus was a form
of the common cold sore virus. The normal strain of the virus had been changed so
that it was unlikely to be at all harmful, except to cancer cells. The researchers hoped
that the virus would kill cancer cells and the GM-CSF would boost the immune system
to help fight the cancer.

In this trial they were using OncoVEX®"™" alongside radiotherapy and chemotherapy.
The aims of the trial were to find out

. The best dose of OncoVEX®™ ™" to give
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. How well OncoVEX®" =" worked alongside radiotherapy and chemotherapy for
advanced head and neck cancer

Recruitment
Start 01/11/2005
End 29/02/2008

Phase
Phase 1/2

Summary of results

The trial team worked out the highest dose of OncoVEX™ ™" that could be given safely
in this situation. They also found that by having these injections alongside standard
treatment, cancer came back in fewer people than would usually be expected.

The trial recruited 17 people who had a head and neck cancer that had spread to their
lymph nodes. Everybody taking part had treatment with radiotherapy and cisplatin
chemotherapy.

The researchers also injected OncoVEX®™ " directly into each person’s cancer on up to
4 separate occasions.

. Scans showed that the cancer had got smaller or disappeared in 14 people

. Out of 15 people who had surgery to remove the lymph nodes in the neck (a
neck dissection), the researchers found cancer in the lymph nodes of only 1
person

The trial team followed up the people in the trial for an average of just under 24
years. They found that the cancer hadn't come back in the head and neck area in any
of the people taking part, but in 4 people, the cancer had spread somewhere else in
the body.

The researchers concluded that OncoVEX®" " injections can be given safely alongside
radiotherapy and chemotherapy. Although this study was small, cancer did respond to
treatment in 14 people. So the researchers plan to look at this treatment in trials
involving larger numbers of people.

We have based this summary on information from the team who ran the trial. The
information they sent us has been reviewed by independent specialists (peer reviewed)
and published in a medical journal. The figures we quote above were provided by the
trial team. We have not analysed the data ourselves.

3.2 Infectious Disease

3.2.1 GTAC 118: Phase I study evaluating the safety and immunogenicity of
a new TB vaccine, MVAS8S5A, in healthy volunteers who are infected with HIV.

MVABSA is a novel viral vector vaccine against tuberculosis designed to act as a
boosting immunisation in people who have already received BCG. In clinical trials it has
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been found to be safe in healthy BCG naive people, people who are BCG vaccinated,
and also people with latent TB infection.

In this phase I trial the primary objective was to assess its safety for the first time in
HIV infected adults. The secondary objective was to measure the strength and breadth
of the immune response generated by the vaccine in these volunteers. This is an
important group of people to study because in parts of the globe where a better TB
vaccine is most needed, there is a high incidence of TB, and co-infection with HIV and
TB is common and devastating.

HIV infected volunteers were recruited from four hospitals in southern England, but
were excluded if they had advanced HIV disease or were already on anti-retroviral
treatment. To recruit 20 volunteers into two groups of 10, it was necessary to screen
35 people. The first group received a single low dose intradermal injection of MVABSA
and the second group received a single standard dose by the same route. Volunteers
were followed up for one year. Five of the volunteers also had latent TB infection.

The results showed that the vaccine was well tolerated and the occurrence and
severity of side effects was similar at the two doses. Volunteers experienced a local
reaction at the vaccine site just as expected with intradermal injection of MVABS5A but
it was not substantially different from HIV negative people. To find out if the vaccine
had any effect on the progression of HIV infection in these people, the amount of
circulating virus and the level of immune cells was measured throughout the trial, and
no effect was seen.

The vaccine-specific immune responses measured in these volunteers were strong and
long lasting. The pattern of immune responses was similar to previous trials with
MVAB5A, but overall the responses were not quite as strong as in HIV negative people.
This raises the possibility that a second boosting dose of the vaccine might be
beneficial in HIV infected people.

It is not known yet if MVAB5A might give protection against TB. Nevertheless,
demonstrating that this vaccine is safe and well tolerated in an important target
population is crucial. It paves the way for further safety and efficacy trials of MVAS5A
to take place in HIV and TE endemic areas.

The main challenge of this trial was recruitment. It took 32 months to complete
enrolment having increased the number of trial sites from one to four. It turned out
that the majority (85%) of the volunteers were male although both groups were
comparable. Coordinating the volunteers’ routine clinical care at multiple sites with
their trial visits also required careful planning.

The analysis of the completed trial will shortly be published in a peer review journal.
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SECTION 4: ANNEXES

ANNEX A: GTAC MEMBERS AND ATTENDEES IN 2010

* Professor Martin Gore (Chairman), Consultant Medical Oncologist, The Royal
Marsden Hospital, London.

* Professor Andrew Baker, Professor of Molecular Medicine, University of
Glasgow.

* Professor Kathleen Bamford, Consultant Medical Microbiologist and Visiting
Professor, Imperial College Healthcare NHS Trust and Imperial College

» Mrs Deborah Beirne, Nurse Consultant and Assistant Director of Clinical
Research, St James Hospital, Leeds.

* Professor Hilary Calvert, Director of Anticancer Drug Discovery and
Development at University College London Partners.

* Professor Mary Collins, Division of Infection and Immunity, Royal Free and
University College Medical School.

* Professor Steven Dunnett, Cardiff School of Biosciences, University of
Cardiff .

*» Ms Claire Foster-Gilbert, Chief Executive The Ethics Academy.

» Professor Terence Hamblin, Professor of Immunohaematology, University of
Southampton; Consultant Haematologist with Southampton University
Hospitals and Kings College Hospital, London.

» Dr Peter Harris, Vice President Oncology and Renal Medicine,
Genzyme Europe Research .

* Mrs Rachel Haynes, Director of Public Affairs, Arthritis Care, London

* Mr Alastair Kent, Director Genetic Interest Group, London .

* Dr Adrian Lepper, Retired Chartered Engineer, Hertfordshire.

* Dr Stephen Minger, Head of Research and Development for Cell
Technologies, GE Healthcare.

+ Mrs Fiona Sandford, Patient Advocate, Hertfordshire.

* Dr Justin Turmer, Queen's Counsel.

* Dr Michael Waterhouse, Television Producer and Author, Southborough.
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Observers

Department of Health:

+ Miss Angelica Belen

* Miss Tara George

Health and Safety Executive:

=  Dr David Brown

* Dr Paul Logan

*  Dr Michael Paton

Medicines and Healthcare products Regulatory Agency (MHRA):
* Dr Elaine Godfrey

*  Mr David Jones

= Dr Jimmy McBlane

* Dr Riaz Zubrie

National Research Ethics Service (NRES):
*  Mr David Neal

Secretariat (Department of Health)
* Dr Mark Bale

* Dr John Connolly

*+ Mrs Mamta Malhotra-Bajaj

¢« Mr Colin Pavelin

+ Dr Suzanne Paylor

* Mrs Halina Pounds

Payment of members
Fees are payable to Members at a rate of £148.59 per meeting, £180.40 per meeting

for the Chair, and members are reimbursed for all reasonable travelling expenses.
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ANNEX B: MEMBERS' ATTENDANCE IN 2010

Meetings attended in 2009

Professor Martin Gore

April, July, September, December

Professor Mary Collins

February, (from item 2.3 and up to item 4.0)April (up to
item 7.0), July, September (from item 2.0)

Professor Andrew Baker

February, April, September (up to item 8.0) , December
(up to item 8.0)

Dr Kathleen Bamford

February, April, July, December

Ms Deborah Beirne

February, April, July, September, December

Professor Hilary Calvert February, April, July, September, December

Professor Steven Dunnett | February, September, December

Ms Claire Foster February, April (up to item 8.0), September, December
Professor Terry Hamblin February, December

Dr Peter Harris February (up to item 4.0), April, July, September,

December

Mrs Rachel Haynes

February, April (up to item 3.0), July (up to item 3.0),
September, December

Mr Alastair Kent February, (up to item 3.0), April, July, December

Dr Adrian Lepper February, April, July, September, December

Dr Stephen Minger September, December il
Mrs Fiona Sandford February, July, December

Dr Justin Turner

February, April, September (from item 3.0), December

Dr Michael Waterhouse

February, April, September, December
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ANNEX C: REGISTER OF MEMBERS INTERESTS IN 2010

GTAC MEMBER

DECLARED INTEREST

Professor Andrew Baker

None

Prof Kathleen Bamford

Chair HHT Gene therapy and genetic modification safety
committee

Companies who have paid expenses or provided financial
support for attendance at meetings, or paid honoraria
include Pfizer/Pharmacia Ltd, Gilead Ltd, Wyeth Ltd, Bayer
Ltd, Baxter.

Research funding: Pfizer

Advisory boards: Pfizer, Baxter

Fundraising committee: International Child Care Trust

Mrs Deborah Beirne

Post is supported by Cancer Research UK.
Work involves gene therapy trials

Professor Hilary Calvert

Occasional Advisory boards for:
Astex, Astellas, Clovis Oncolgy and GSK.

Professor Mary Collins

Mone

Professor Steven Dunnett

Mone

Ms Claire M Foster-Gilbert

Chief Executive, the Ethics Academy (registered charity no
1108210)

Member Unilever's Central Research Ethics Advisory Group
Member British Medical Associations' Medical Ethics
Committee

Professor Martin Gore

Speaker bureau and advisory boards:
Roche, GSK, Novartis, Bayer, Pfizer, Schering Plough,
Bristol Myers Squibb, Aveo, AstraZeneca, Astellas

Professor Terence Hamblin

Ad hoc consultant to Genzyme and Advancell.

Paid employment as Editor of Leukemia Research by
Elsevier Publications.

Ad hoc medico-legal consultant.

Dr Peter Harris

Genzyme employee and share option holder
No other consultancies

Mrs Rachel Haynes

None

Mr Alastair Kent

Patient representative on the Committee for Advanced
Therapies. Member of Clinigene International Advisory
Committee

Dr Adrian Lepper

Independent consultancy assignments.

Director and Trustee— Chiltern Society Ltd.

Director and Trustee = Chiltern Woodland Project Ltd.
Wife has a small shareholding in Glaxo Smith Kline
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01 June 2009 = Governor of Royal Brompton and Harefield
NHS Foundation Trust.
Chair of Organ Donation Committee.

Dr Stephen Minger

PhD studentships jointly funded by GSK/MRC and
MNovartis/MRC, received honoraria for research seminars
from GSK, Novartis, Merck until August 2009
Co-Organiser of London Regenerative Medicine Network
which is partially funded by GSK until August 2009
Member of Progress Educational Trust Advisory Panel until
August 2009

Paid consultant to Vertex Pharmaceutical Company (fees
placed into research accounts) until August 2009

Unpaid advisor to Nikon Corp until August 2009

Mrs Fiona Sandford None
Dr Justin Turner None
Dr Michael Waterhouse None
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ANNEX D: EXTERNAL EXPERT ADVISERS TO GTAC IN 2010

GTAC is extremely grateful to all its expert advisers for their support in the review of
applications and for their input of expertise and advice in 2009. These included:

Dr Adil Daud, Melanoma Clinical Research, University of California, San Francisco, USA

Prof Farzin Farzaneh, Kings College London

Prof Christian Ottensmeier, Southampton University Hospitals, Southampton

Prof Viggo Van Tendeloo, University of Antwerp, Belgium
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