Structured Reports for the Pathological Society Equipment Award
Recipients of equipment awards from the Pathological Society of Great Britain and Ireland should submit a scientific report (within 12 months) detailing the equipment purchased using the award (even if only part funded), together with a brief description of representative research work undertaken using this equipment that has been partly supported by this equipment award and any outputs arising from this work.  The reports should be set out using the following subheadings and should consist of:

Final report: 1 A4 page of text

Details:

Dr Emma Short and Ms Elena Meuser
Cancer Genetics Building 1st Floor, Heath Park Way, CF144XN Cardiff
Background and aims: 

Previously, our research group had only one duo-block PCR cycler.  If we needed a thermal cycler with gradient capacity, we had to use one in a separate building, shared with several other research groups. We hoped that a tetrad gradient PCR cycler would allow for a higher sample throughput, which would increase work efficiency.
Equipment purchased (full description):
We used the £10,000 equipment grant to purchase an Alpha Cycler 4 PCRmax (Labtech).
Results of representative research work: 

Dr Emma Short - Genetic Mechanisms in Colorectal Polyposis (PhD project)
The adenomatous polyposis syndromes FAP, MAP, and Polymerase Proofreading-Associated Polyposis (PPAP) are due to mutations in APC, MUTYH, POLE and POLD1. Up to 90% of patients with a phenotype of typical FAP (>100 adenomas) have a pathogenic APC germline mutation identified through sequencing of coding exons or deletion/duplication analysis via MLPA. Of those with a phenotype of attenuated FAP (AFAP), an APC or MUTYH germline mutation is detected in only 10-50% of cases. The aim of this study was to identify novel constitutional mutations predisposing to multiple colorectal polyps (>10), when no mutation in APC or MUTYH was identified during routine genetic diagnosis (NMI). Such currently undetected mutations may occur outside of the open reading frame (ORF) of known polyposis-associated genes, e.g. in promoters, UTRs or introns, they may occur as conventional mutations at low frequency in mosaic cases or additional genes may be responsible for the phenotype. 

60 NMI polyposis patients underwent targeted sequence capture and ultra-deep sequencing (UDS) of the entire APC and MUTYH genomic loci, along with the ORFs of 15 genes possibly related to colorectal neoplasia. Following sequencing, stringent filtering criteria were employed and variants underwent in silico assessment to interrogate their potential pathogenicity.  Variants of interest were validated using PCR-based Sanger sequencing.  APC and MUTYH allelic imbalance and splicing abnormalities were also assessed using Sanger sequencing. 
Several patient samples that remained NMI following these investigations were subjected to whole exome sequencing (WES). Confirmation of all variants of interest identified by WES required manual validation using PCR and Sanger sequencing.
Conclusions: 

The Alpha Cycler 4 PCRmax has had a significant impact, not only for our own research group, but also for other research groups in the Division of Cancer and Genetics, Cardiff University.  The cycler has four different blocks that can be operated independently, which means that we have been able to increase the amount of PCR experiments we carry out in parallel, and work gets completed in a much more time-efficient manner. 

The cycler is used by multiple researchers and is an asset for the whole department.  It is of significant benefit to current research staff and will be of benefit to researchers who join the department in the future.  We feel that availability of the AC4 cycler for the whole division has significantly enhanced our ability to perform high quality research.

How Closely Have the Original Aims been Met:
Original aims were met 100%.
Outputs (including meeting abstracts, oral presentations, original papers, review articles) from the study in which the Pathological Society has been acknowledged:
Dr E. Short: Genetic Mechanisms in Colorectal Polyposis:  AXIN2-Associated Polyposis.  Oral presentation at the Royal College of Pathologists Welsh Symposium, Cardiff, UK, July 2017 

Dr E. Short: Genetic Mechanisms in Colorectal Polyposis:  AXIN2-Associated Polyposis. Oral presentation at the Polyposis Research Day, Cardiff, UK, September 2017

E. Meuser: Molecular mechanisms of duodenal polyposis. 
Oral presentation at the Polyposis Research Day, Cardiff, UK, September 2017

E. Meuser: Profile and burden of somatic mutations in duodenal adenomas from patients with familial adenomatous and MUTYH-associated polyposis. Oral presentation at the annual meeting of CGA-ICC, Orlando, USA, October 2017

E. Meuser: Molecular mechanisms of duodenal polyposis. 
Oral presentation at Cwm Taf UHB R&D Day, Pontypridd, UK, November 2017

E. Meuser: The genomic landscape of duodenal adenomas from patients with FAP and MAP. Abstract submitted for presentation at the 25th Biennial Meeting of the EACR, Amsterdam, NL, July 2018

You may include up to 1 extra page for diagrams/images/tables and references.
MJ Arends as Chair of Research Subcommittee July 2017.

2

