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Who are LAT and the ATTCs?
• The ATTC (Advanced Therapy Treatment Centre) network is 

funded by Innovate UK and the Industrial Strategy 
Challenge Fund

• London Advanced Therapies (LAT) is funded by Research 
England

• The centres are working together, along with the Cell and 
Gene Therapy Catapult to specifically look at the training 
requirements for the current workforce and what needs to 
be put in place for them to be ready to deliver the 
treatments that are currently being developed. 

• This series of webinars is designed to help increase the 
awareness of advanced therapies and their impact in the 
clinic

• Find out more at https://www.theattcnetwork.co.uk/

Please add questions to the chat box as we go along

https://www.theattcnetwork.co.uk/


Stem cell and Gene therapies in Paediatrics in 
Manchester  

Rob Wynn, BMT, RMCH and University of Manchester



Summary of Talk
• My disclosures are those of an (NHS) transplant physician, of a clinician, rather 

than those of a laboratory scientist 

• The future arises from our recognition of the utililty of stem cell and gene 
therapies in correcting our diseases, the diseases we see on our wards, and in 
our patients 

• Imperative that clinicians are involved in this science of bench-to-bedside 
translation, as it builds on the successes or failures of previous therapies

• For me, it was work in BMT that leads to newer therapies. Where BMT works? 
Where does it not work? Why does it not work? What are its toxicities?

• Clinicians will run the trials and understand the regulatory process that 
accompany the introduction of these therapies



Summary of Talk

• GENE THERAPY in genetic diseases and in cancer therapies 

• STEM CELL therapies

• Our current and future work in BMT in Manchester

• This field as part of our future 



• Metabolic SC GT programme

• CAR-T and cancer gene therapy programme

• MSC and inflammatory disease, and metabolic bone disease gene 
therapy programme



Lysosomal Storage of GAGs







Successful SCT influences long term survival of HS patient (n=196)

BMT most likely way of being alive in 3 decades

but also (at the same time, for an individual patient)

the most likely way of being dead in 3 weeks



Haemopoietic system delivering a (transgene) 
protein in a multisystem fashion …

what other proteins might it be able to deliver?



(Wynn et al, J Peds, 2009)



Enzyme Delivery
(following cell – transplant – therapy)

• Gene copy number (wild type vs carrier in 
Hurler)

• Gene expression (Promoter)

• Secretion from cell



What’s the problem? Why is HSCT variable in LSDs; Cells or Enzyme Dose?

No enzymeMedium enzymeHigh enzyme No enzymeMedium enzymeHigh enzyme

Permissive disease (MPS IH) Intractable disease (MPS III)

GAGs Prasad 2008 Blood 112:2979-89 



Mucopolysaccharidosis IIIA
• MPS III (Sanfilippo) describes 4 clinically similar 

neurodegenerative, lysosomal storage diseases

• MPSIIIA caused by mutations in the SGSH gene

• Partially degraded heparan sulphate (HS) glycosaminoglycans 

(GAGs) accumulate in lysosomes and ECM

• HS accumulation results in lysosomal swelling, secondary 

storage and cellular dysfunction

• The disease affects children in early life, with progressive 

cognitive and later motor decline, behavioural problems, 

hyperactivity and ultimately death in their mid teens

• Enzyme can cross-correct cells – but cannot cross BBB

Meyer et al 2007

Speech Cognitive Function Motor Function

Age ± SD (yrs) Age ± SD (yrs) Age ± SD (yrs)

Impairment of speech Deterioration of cognitive function Clumsy walking

2.8 ± 1.9 3.0 ± 1.4 4.1 ± 3.6

Speech difficult to understand Loss of interest in environment Aided walking

5.7 ± 2.7 8.2 ± 3.7 9.9 ± 4.3

Loss of speech Unresponsiveness Wheel chair/immobile

8.2 ± 3.7 13.1 ± 4.2 12.4 ± 5.3 National MPS Society 

www.mpssociety.org



Trial outline for LV-HSC Gene Therapy in MPS IIIA
• Clinical trial outline for MPSIIIA – Cryopreserved IMP with transduction enhancers

Bigger and Wynn Discovery Medicine April 2014



MPSIIIA patient transplanted 
with CD34+ cells transduced with CD11b.SGSH LV

• 2.5 yr old male MPSIIIA patient treated at RMCH by Rob Wynn (Specials)

• Apheresis  RMCH 13-18 Dec 2018

• Product Manufacture GOSH/UCL18-20 Dec 2018

• Special product release and shipping to RMCH -18 Jan 2019

• VCN 3.79 (d7), 84% viability, SGSH 4.94 uM 4MU/ug/17h (24 fold normal)

• 5 days full intensity busulfan - target cumulative AUC 90mg/L/h 22-27Jan

• Infused with13x10e6 CD34+ cells/kg at VCN of 3.79 -28 Jan 2019

• Neutrophil engraftment (ANC>500/mm3) -16 days 

• Platelet engraftment (>20,000/mm3)-39 days
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Enzyme and VCN
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Specials Patient - Blue square 

Control  - Red circle 

• VCN has stabilised close to input value of 3.79

• Plasma enzyme 11 fold upper limit of normal, WBC enzyme 13 fold normal, CD15 100-300 fold normal, 

• CD3 enzyme rises as T cell chimerism increases



Primary Storage Specials Patient - Blue square 

Plasma HS reduced by 84% at 3 mo CSF HS reduced by 68% at 3 moUrine HS reduced by 98% at 3 mo

• Urine GAG reduced by 98% after 3 months

• Plasma and CSF HS levels both reduced significantly within 3 

months







AAV

• Non pathogenic virus, different serotypes

• Non-integrating

• Therefore use is restricted to non-mitotic tissue (otherwise cell 
insertion would be diluted through cell division)

• Immune response to capsid, and retreatment difficult

• EYE (Leber’s congenital amaurosis)(AAV2)

• LIVER (e.g. haemophilia)

• CNS (e.g. SMA)











• Metabolic SC GT programme

• CAR-T and cancer gene therapy programme

• MSC and inflammatory disease, and metabolic bone disease gene 
therapy programme



Indications 

• MALIGNANT (HAEMATOLOGICAL) DISEASE

• NON-MALIGNANT HAEMATOLOGICAL (Gene therapy in most cases!)

  (Disorder of stem cell number or function, or number or function of their mature progeny)

• NON-MALIGNANT, NON-HAEMATOLOGICAL  (Gene therapy!)

   (METABOLIC DISEASES)







Graft versus Leukaemia, Manchester 
strategies

• Transplant as a platform for immune therapies in leukaemia

• JMML, AML, T-ALL more than B-ALL

• Optimising GvL

• Using cord blood (granulocytes?) and choosing mismatch 

• T-replete grafts 

• Donor Lymphocyte Infusions where mixed T-cell chimerism





Toxicities

• Of leucapheresis, taking T-cells, 

• Of lymphodepletion 

• Of infusion, a cryopreserved stem cell product 

• CRS, expanding, activated T-cells – we have not seen beyond grade 2 in 
Manchester, so none to ICU, no inotrope support  (related to tumour burden)

• Reverse with tocilizumab, anti-IL6

• Neurology

• B cell aplasia, and need for IVIG







Relapse after CAR-T

• Loss of target antigen expression 

• Evolution of leukaemia with loss of target antigen expression 

• Particularly described in MLL leukaemia

• Loss of CAR-T

Role of CAR-T?

• Bridge to transplant, Final therapy?

• Non-lymphoid leukaemias (targets)



Future of CAR-T cell therapies

• Combination with checkpoint inhibitors

• Turn on, turn off, incorporation of suicide genes

• Beyond ALL, into solid tumours
❖Getting the T-cell into the tumour

❖Antigen selection 

❖An immune suppressant tumour microenvironment

• Identification of antigens specific to solid tumours (to reduce on-
target, off tumour toxcity … B-cell aplasia is ok, can manage)



Intracellular antigen, expressed at cell surface,

By class I

Bespoke TCR gene therapy – individual as HLA-specific



Summary of Talk

• Role of transplant, its utility, its imitations and 

therefore our future direction in: 

➢Childhood cancer (Allo transplant to CAR, 

and back?)

➢Genetic illnesses (PID, Haematology, 

Metabolic, and beyond?)



BMT, MANCHESTER CHILDREN’S HOSPITAL

BMT, Denise Bonney, Prashant Hiwarkar, Helen Campbell, 

Helametha Doss, 

FELLOWS, and RESEARCH FELLOWS

PHARMACY, Tas Khalid and team

STEM CELL Wendy Ogden and Lab

TRANSPLANT Kay Poulton and Lab

NURSES, WARD, EVERYONE

NATIONAL and INTERNATIONAL

Simon Jones, Manchester, Paul Veys, London

Rod Skinner, Newcastle

Jaap Jan Boelens, MSK

Paul Orchard, Minnesota

Caroline Lindemans, Utrecht

Maria Ester Bernardo, Milan

Arjan Lankaster, Leiden

LABORATORY

Brian Bigger, Manchester, and team 

Professor Ed Wraith, RMCH



Q&A

Please add any question you have into the Q&A box

Please fill in feedback survey, your input is really valuable to us

Upcoming webinars, 

Covid vaccines and ATMP likeness, 25th May at 3pm, 

Peter Openshaw, Professor of Experimental Medicine, Imperial College London

ATMP treatments for diabetes, 10th June at 4pm, 

James Shaw, Professor of Regenerative Medicine for Diabetes, Newcastle University

https://www.theattcnetwork.co.uk/network/advanced-therapy-education-webinar-series
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