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Career History 

Academic and Higher Professional Qualifications  
2004: MBBS & BSc (neurosci) Imperial College School of Medicine (ICSM)  
2007: MRCP (UK) The Royal College of Physicians (UK)  
2011: PhD Cambridge University  
2015: MRCP (Neurology) The Royal College of Physicians (UK)  
2018: FRCP The Royal College of Physicians (UK)  
 
Postgraduate Clinical Career  
2005- 2007: Hammersmith / Queen Square junior medical rotations  
2007- 2018: Specialist Registrar in Neurology, Cambridge training circuit   
2017– present: Honorary Consultant Neurologist at NHNN, Queen Square.  
2017– present: Clinical Academic Co-Director of the MND Centre at Queen Square.  
  
Research Appointments  
2008 – 2011: Wellcome Trust Clinical Research Fellow, Cambridge University  
2011– 2012: University Clinical Lectureship, Cambridge University  
2011– 2013: Post-doctoral Clinical Research Affiliate, Cambridge University  
2013– 2018: Wellcome Trust Intermediate Clinical Fellow  
2016 – present: Group Leader at The Francis Crick Institute (secondment).  
2018 – 2023: MRC Senior Clinical Fellow, UCL & The Francis Crick Institute  
2019– present: Ambassador of Clinical Medicine, The Francis Crick Institute  
2019– present: Professor, UCL   

Major Awards, Honours and Prizes  

Prizes  
The Brain Sciences Young Investigator Award 
The International 3Rs Prize 
The International Paulo Gontijo Prize in Medicine 
The Graham Bull Prize and Goulstonian Lectureship from the Royal College of Physicians 
The Lister Research Prize  
 
Fellowships  
2018 FRCP Royal College of Physicians   



 

Lab Name Human Stem Cells and Neurodegeneration Laboratory 

Research programme and achievements 

 We study diseases of the nervous system, focusing on motor neuron disease (ALS) and 
dementia. In ALS, patients lose the ability to move, eat, speak and ultimately breathe. 
ALS is untreatable because we do not understand the underlying cause(s) of disease. In 
order to understand disease mechanisms, we use human stem cells generated from real 
patients. With over a decade of experience using this technology, we can now transform 
stem cells from patients into human nerve cells and, separately, their support cells (called 
glia). This approach allows us to determine the sequence of disease-related events within 
particular cell types. Our overarching goal is to identify precisely what goes wrong, when 
this begins and in which cell type. We specifically focus on how the following three factors 
contribute to nerve cell death in ALS: 1) messages called RNAs, which are made from our 
DNA blueprint; 2) astrocytes, which are star-shaped cells that normally support nerve 
cells’ 3) ageing, which is the biggest risk factor for many neurodegenerative diseases 
including ALS. The more we understand about human neurological diseases using this 
approach, the more we will be able to therapeutically target underlying disease 
mechanisms. We ultimately wish to use this new information to benefit patients with 
untreatable neurological diseases.  
  
Major Achievements  

We have established human induced pluripotent stem cell models of neurodegeneration 
(Hall et al. 2017 Cell Reports). We used this model to described a novel mechanism 
linking intron retention and nuclear-to-cytoplasmic mislocalisation of RNA binding proteins 
in iPSC derived neurons, mouse models with ALS causing mutations and further 
validated in human sporadic ALS postmortem tissue (Luisier et al 2018 Nature 
Communications). This interdisciplinary work combined expertise in stem cell modelling, 
RNA biology (with Ule lab) and computational analyses (with Luscombe lab), unique to 
the Crick environment. My group also dissected a new mechanism for the loss of 
astrocyte-based neuroprotection in ALS (Tyzack et al 2017 Nature Communications). 
Two further studies described a new molecular hallmark of ALS (Tyzack et al. 2019 Brain) 
and explore cell type specific differences in the prion-like spread of TDP-43 proteinopathy 
in ALS (Smethurst et al. 2020 Brain).   
  
Future plans   
Our vision is to elucidate the role of intron retention in health and neurodegeneration 
(ALS) using human stem cell models. We will investigate how this post transcriptional 
phenomenon operates in different cell types (neurons vs astrocytes) and how it is 
influenced by cellular ageing. Crucially, we also wish to further dissect whether intron 
retention is mechanistically linked to the nucleocytoplasmic mislocalisation of RNA 
binding proteins (RBPs). We are developing clear plans to target aberrant intron retention 
events using ASOs and CRISPR/Cas13 approaches. Likewise, we are also developing 
strategies to target mislocalised proteins using PROTACs for example. These potentially 
therapeutic modalities full rely on a comprehensive understanding of the underlying 
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09/20 Member of MRC’s strategic overview panel for Training and Careers   
09/20 Elected to European Science Foundation (ESF) College of Expert Reviewers  
04/21 Member of MRC’s Neuroscience and Mental Health panel 
SAB  
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Cardiff Dementia Research Institute (DRI) 



molecular mechanism e.g. nuclear loss of RBP function and/or altered function in the 
cytoplasmic compartment, hence our focus on fundamental science (which is driven by a 
specific clinical need). 

 

Research outputs 

  

Soreq L, UK Brain Expression Consortium, North American Brain Expression 
Consortium, Rose J, Soreq E, Hardy J, Trabzuni D, Cookson MR, Smith C, Ryten M, 
Patani R*, Ule J*. (2017) Major shifts in glial regional identity are a transcriptional 
hallmark of human brain aging. Cell Reports 18(2):557-570. DOI: 
10.1016/j.celrep.2016.12.011   
We examined gene expression changes in post-mortem tissue from 480 individuals (16-
106 years old; 10 brain regions). We found that glia are more affected by ageing than 
neurons, exhibiting major regional identity shifts upon ageing in the substantia nigra and 
hippocampus, archetypal foci in Parkinson’s and Alzheimer’s Diseases respectively.   
 
Hall CE, Yao Z, Choi M, Tyzack GE, Serio A, Luisier R, Harley J, Preza E, Arber C, 
Crisp SJ, Watson PMD, Kullmann DM, Abramov AY, Wray S, Burley R, Loh SHY, 
Martins LM, Stevens MM, Luscombe NM, Sibley C, Lakatos A, Ule J, Gandhi S*, 
Patani R*. (2017) Progressive motor neuron pathology and the role of astrocytes in 
a human stem cell model of VCP-related ALS. Cell Reports 19(9):1739-1749. DOI: 
10.1016/j.celrep.2017.05.024 
We devised some of the most robust, highly enriched and deeply characterised iPSC 
directed differentiation paradigms into motor neurons and astrocytes. We elucidated the 
sequence of molecular events in VCP- mutant motor neurons; TDP43 mislocalisation into 
the cytoplasm and ER stress are primary cytoplasmic events followed by a range of defined 
secondary phenotypes. We showed that VCP-mutant astrocytes have a survival phenotype 
and also exert non-cell autonomous effects on motor neurons.  
  
Tyzack GE, Hall CE, Sibley CR, Cymes T, Forostyak S, Carlino G, Meyer I, Schiavo 
G, Zhang SC, Gibbons GM, Newcombe J, Patani R*, Lakatos A* (2017) A 
neuroprotective astrocyte state is induced by neuronal signal EphB1 but fails in 
ALS models. Nature Communications 8(1):1164. DOI: 10.1038/s41467-017-01283-z 
We addressed the hypothesis that impairment of neuroprotective astrocytic mechanisms 
are disrupted in ALS using in vivo models, and patient-specific iPSCs. We found that 
EphB1, a neuronal signal, can induce a neuroprotective astrocyte phenotype through the 
EphrinB1 receptor / JAK-STAT pathway and that this response fails in ALS astrocytes.  
 

Luisier R, Tyzack GE, Hall CE, Mitchell JS, Devine H, Taha DM, Malik B, Meyer I, 
Greensmith L, Newcombe J, Ule J, Luscombe NM*, Patani R*. (2018) Intron retention 
and nuclear loss of SFPQ are molecular hallmarks of ALS. Nature Communications 
9(1):2010. DOI: 10.1038/s41467-018-04373-8 
We demonstrated aberrant intron retention in ALS-causing mutations. This is the first 
description of abnormal intron retention in ALS. The most significantly retained intron in is 
the SFPQ transcript, which 'drags' SFPQ protein out of the nucleus. SFPQ nuclear loss is 
a new universal molecular hallmark of ALS across iPSC, mouse models and in sporadic 
ALS post-mortem tissue. 
 
 
 

https://doi.org/10.1016/j.celrep.2016.12.011
https://doi.org/10.1016/j.celrep.2017.05.024
https://doi.org/10.1038/s41467-017-01283-z
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Tyzack GE, Luisier R, Taha DM, Neeves J, Modic M, Mitchell JS, Meyer I, Greensmith 
L, Newcombe J, Ule J, Luscombe NM*, Patani R*. (2019) Widespread FUS 
mislocalization is a molecular hallmark of amyotrophic lateral sclerosis. Brain 
142(9):2572-2580. DOI: 10.1093/brain/awz217 
 FUS protein was previously thought to only be mislocalised in ALS cases with FUS 
mutation. This paper demonstrates that FUS nuclear loss is a new molecular hallmark of 
ALS across iPSC and mouse models and in sporadic ALS post-mortem tissue. It has 
evaded detection thus far due to a bias towards studying the molecular constituents of 
inclusions rather than recognising that RBPs can be mislocalised by not aggregated in the 
cytoplasm. FUS binds avidly to the retained intron in the SFPQ transcript, which we propose 
'drags' FUS protein out of the nucleus.  
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