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3 million



Neuroferritinopathy
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FUT1 fucosyltransferase 1
BAX BCL-associated X-protein

FTL ferritin light chain
GYS1 glycogen synthase 1
BCATm mitochondrial branched chain

aminotransferase
GADD34 apoptosis-associated protein
NT5 neurotrophin 5
HRC histidine rich Ca-binding protein
NTT5 orphan neurotransmitter 

transporter
BNPI brain-specific Na-dependent

inorganic phosphate cotransporter
KCNC3 shaw type potassium channel

2.0  Mb

PHYSICAL GENE CANDIDATES

intraneuronal iron/ferritin 
complex in basal ganglia
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LDEEVKLIKKMGDHLTNLHRLGGPEAGLGEYLFERLTLKHD*
LDEEVKLIKKMGDHLTNLHKAGWPGGWAGRVSLRKAHSQARLRAF*
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Curtis AR, Fey C, Morris CM, Bindoff LA, Ince PG, Chinnery PF, Coulthard A, Jackson MJ, Jackson AP, McHale DP, Hay D, Barker WA
Markham AF, Bates D, Curtis A, Burn J. 

Mutation in the gene encoding ferritin light polypeptide causes dominant adult-onset basal ganglia disease. Nat Genet 2001;28(4):350-4.
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Neuroferritinopathy:
We can now quantify brain iron in vivo as a basis for intervention

Courtesy Professor Andy Blamire
And professor Patrick Chinnery Neuroferritinopathy: a new inborn error of 

iron metabolism.
Keogh MJ, Jonas P, Coulthard A, Chinnery 

PF, Burn J.
Neurogenetics. 2012 Jan 26. [Epub ahead 

of print]



Deferiprone crosses the blood brain 
barrier and chelates iron

Parkinsonism Relat Disord. 2012 ;18(1):110-2. Epub 2011 Aug 6.
Long-term improvement under deferiprone in a case of 
neurodegeneration with brain iron accumulation.
Kwiatkowski A, Ryckewaert G, Jissendi Tchofo P, Moreau C, 
Vuillaume I, Chinnery PF, Destée A, Defebvre L, Devos D.

Performance score



Compound heterozygosity of low-frequency promoter 
deletion and rare loss-of-function

mutations in TXNL4A alters spliceosome assembly and 
causes Burn-McKeown syndrome

Bill Newman
Manchester Centre for Genomic Medicine 



Microsatellite instability (MSI)

Bandshift

PCR across known repeat sequences 
(microsatellites)



Lynch syndrome

Ted
3 CRC
9 skin
cancers

Family from which DNA used to
Demonstrate hMSH2 mutation by Kolodner’s

group 1993: 1st of the MISMATCH REPAIR
GENE DEFECTS 



600mg aspirin/day for 2 yrs reduced
Lynch syndrome cancers at 5 yrs

by over 60%

Lancet volume 378  December 11th 2011



CAPP2 follow up data May 2013
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12 yearsNew colorectal cancers in blinded recruits 
treated for mean 2.5 yrs with 600mg Aspirin 
(green)  or placebo (red)  Unpublished data.   



CaPP3: Dose non-inferiority randomised trial



BAT25tgttttgtttttttgatttttttttttttttttttttttttgagaacag
tumour mismatch repair testing using our nanowire technology
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*       1bp Deletion
**     2bp deletion
***  3bp deletion

DEPDC2 *
AL359238 *
TTK *
AL954650 *
AL355154 *
AVIL *
ASTE1 **
EGFR **
AP003532_2 *
FBXO46 ***

A panel of 8-10mer repeats correctly 
identified the four MSI high samples
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Alison

Cryptic splice site in intron 5 of  BRCA1



PARP inhibitors: invented in Newcastle!

DNA DSB

ATM/R

ERCC1
XRCC3

NBS1MRE11
Rad50BRCA1

γH2AX

HR repair

DNA SSB

DNA replication

BER
PARP

XRCC1

Polβ Lig III

FA core 
complexFANC

D2

Rad 52/4 RPA
Rad 51 BRCA2

� Endogenously formed SSB are 
normally repaired by PARP-
dependent BER.

� If PARP is inhibited SSB persist.
� SSB form DSB at replication, 

which are repaired by HR.
� If HR is defective breaks are not 

repaired and cell dies.
� This is the first exploitation of 

synthetic lethality in cancer 
therapy.



Functional classification of JDW SNPs
SNP Type Known SNPs Novel SNPs

Missense 8967 2421

Nonsense 44 5

Synonymous 9121 2261

UTR 18517 7102

Intron 922048 381924



August 2010 China National Highway 110 traffic jam, China,  world’s worst 
traffic jam ever….

more than 100 kilometres  from August 14 - 26, inc. at least 11 days of total 
gridlock.

We are heading for the biggest traffic jam in history



HVP4, UNESCO, 
Paris, 11-15 June 2012



There is no single record of 
pathogenic BRCA1/2 Variants: the 

BRCA Challenge

NCBI ClinVar database
(includes 3793 variants 
from BIC database): 

5986 variants

LOVD Databases: 
3262 variants

French Universal Mutation Database: 
3913 variants





Summary
Rare diseases are a major medical problem
Most are genetic.  Whole Genome Sequencing is finding causes and treatments
Hereditary cancer affects more than 100,000 people in the UK
Targeted treatments and prevention will encourage improved diagnostics
Mainstreaming will expose our need to share information to create knowledge


