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Introduction | eE———

The purpose of this document is to provide training departments with information on the
development and roll out of the genetics pilot training and education programme as part of
Modernising Scientific Careers (MSC). As this is a pilot the education and training manuals
will evolve as lesson are learned.

This operational manual is accompanied by specific training manuals for each group of
trainees.

Il n England the Next Stage Review publica
Quality Workforced sets out a clear dirtec
Care Science workforce to become more flexible and adaptable to new models of care and
environments, especially primary care settings and across all sectors in the NHS. The
important and often unique contribution of Healthcare Science was recognised and the
need for scientists in health to become leaders, innovators and researchers noted. The
MSC programme will be the significant vehicle for delivering these aspirations.

The MSC consultation document signalled the importance of pilot work as integral to any
implementation of MSC and in the working through and understanding of practical issues
and those of transition. Genetics was seen as an ideal area in which to pilot some of the
new MSC training programmes, as it is fundamental to the future of healthcare science
and runs through all of the care pathways. Although it is recognised that the pilot will not
be Acompletedo until S egoirg e&luayion afrthe pilbt evith tbezefore b
help to inform the future roll-out of MSC (see The Future of the Healthcare Science
Workforce: Modernising Scientific Careers: The Next Steps i A Consultation for further
information).

The Department of Health Genetics Unit, recognising the future need for investment in
training in genetics has invested up to £4.7m over the next 4 years to design education
and training programmes for Health Care Scientists in Genetics. There are 24 nationally
funded pilot training posts, which will begin in October 2009. Nine Regional Genetics
Centres have been selected to host these posts and will be expected to work in
partnership with the national team to help deliver and shape the new training programme
and future careers for Healthcare Scientific staff in Genetics and Life Sciences at all levels.

The NHS West Midlands (NHSWM) will be the lead Strategic Health Authority (SHA) for
the pilot and will host the newly established National School for Genetics as part of its
Multidisciplinary Deanery.

1.1 Aims of pilot

The pilot training programme aims to meet the needs of an evolving genetics service in the
NHS driven by scientific and technological advances. In summary, the aims of the pilot
are to:

Pilot a new modernised genetics curriculum (which combines both clinical molecular
and clinical cytogenetics disciplines) with 12 national trainees in each of the
proposed Healthcare Scientist Practitioner Training Programme (PTP) and Scientist
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Training Programmes (STP), to begin in October 2009 and including exposure and
experience in a range of other Life Science disciplines.

Explore some of the issues and implications required to implement the MSC training
and career framework, using genetics as the context

Review the requirements for Higher Specialist Scientific Training (HSST)
programmes in genetics

Commission an ongoing external evaluation of the pilot

Consult and communicate with stakeholders the approach and process, providing up
to date information about the progress of the pilot

1.2 Good Scientific Practice (GSP)\Good Laboratory Practice

The principles outlined in Good Scientific Practice\Good Laboratory Practice are standards
to which trainees will be expected to adhere and are fundamental to both the PTP and
STP training programmes.

1.2.1 High level principles of GSP

The principles outline the expectations of professional behaviour for both Healthcare
Science Practitioner (HCSP) and Healthcare Scientist (HCS) and form the bedrock of both
the training programmes. These principles will be taught throughout STP and PTP and
both within the workplace and in more formal courses. The principles include:

The patient as a central focus of care
Principles of medical ethics and confidentiality
Valid consent
Breaking bad news
Health promotion and public health
Patient safety
Communication within a consultation
ood Scientific Practice
Scientific skills
Personal behaviour
Operating within legal framework for practice
Complaints and scientific error
Technical skills
History taking
Therapeutics and safe prescribing
Investigative strategies
0 Interpretation and validation
o Decision making and clinical reasoning
Clinical governance, research, development and innovation
o Evidence and guidelines
0 Audits
Quality
o Principles of quality and safety improvement
Managerial and leadership skills
o Time management and decision making
0 Leading and managing
0 Teaching and training

0
0
0
0
0
0

G
0
0
0
0
0
0
0




0 Team working and communication
o Management and NHS structure
o Health and safety

1.2.2 Governance

A National Genetics School Board will develop and strategically manage the
implementation of the pilot genetics training programme and make the connections to the
overall MSC programme and will include the Department of Health and NHS West
Midlands (NHSWM). The School Board reports to the Dean through to the HR
Subcommittee of the NHSWM SHA Board. It also provides updates to and receives advice
from the Healthcare Science subcommittee of Medical Education England (MEE). Terms
of reference are included below.

The West Midlands Deanery will formally appoint the Head of the National School of
Genetics.

The Head of the National School of Genetics reports to the Postgraduate Medical Dean
and The Postgraduate Medical Dean chairs the National Genetics School Board. The
Head of School is also a member of the West Midlands Deanery Postgraduate Medical
and Dental Education Board (PMDE) i a board that has representation from all the West
Midlands Specialty Schools.

A Genetic Pilot Executive Management Board meets every 4 weeks. The Board approves
all arrangements and strategy for the genetics pilot as well as overseeing the overall
direction, pace and governance of the programme, and ensures lessons are reflected in
the implementation of overall MSC programme. The Genetics Executive Management
Board is an interim arrangement and its role will be reviewed in April 2010.

A Project Board supports routine delivery. Terms of reference are included below. The
Project Board includes representation from the main MSC team, the relevant professional
bodies, Heads of Department of the participating Genetics Units, the SHAs and
Department of Health Genetics Unit. The Project Board is Jointly Chaired by the
Professional Advisor and the Deputy Director of Workforce West Midlands SHA.

A dedicated project team is responsible for the implementation of the pilot and will support
the National School of Genetics. An internal working group within NHS West Midlands will
ensure that all the work streams within the remit of NHS West Midlands are delivered.

Financial governance is provided through NHS West Midlands where funding for the pilot,
allocated from the DH Genetics Policy Unit, is held. The pilot therefore complies with NHS
West Midlands Standing Financial Instructions (SFIs), systems and processes.

1.3 National School of Genetics

1.3.1 Infrastructure

A pilot National School of Genetics, set within the West Midlands Multidisciplinary Deanery
has been established, the role of which is to:




Co-ordinate the implementation of the national modernised genetics training
programme

Initialise and continue to develop the work with the HEI around the provision of
National courses and the award of an MSc to support the workplace learning element
of the pilot

Co-ordinate work with the HEI involved in the pilot

Bring the trainees together and run national learning events

Ensure that work based curriculum i both in genetics and in the rotational areas -
within the pilot is appropriate, delivered to the required standard and is quality
assured

Ensure sufficient, adequately prepared trainers, supervisors and assessors are
available for the pilot and quality assure the training the trainers programme which

will support this

Ensure that the assessment processes within the pilot fulfil national requirements
Along with the host Trust and Genetics Departments, provide pastoral care for
trainees and maximise the learning experience of trainees

A National Training Director will ove

rsee all aspects of the implementation of the

pilot. Administrative and managerial support will also be available.

1.3.2 Role of West Midlands SHA (NHSWM)

NHS West Midlands will take a lead for the SHA Workforce Directors who have endorsed

their participation in the genetics pilot. For
pilot and for their local departments who wi
keep Commi ssioner s
future workforce.

1.3.3 Working with departments

Following application to become a pilot trai

the most part SHAs have given support to the
sh to become involved. The West Midlands will
i n the ot heandingltaisng forithe f

ning site, the following departments have been

selected to be involved in the pilot training programme

Table 1 - Approved Placements for MSC

GENETICS PILOT i SUMMARY

TRUST LOCATION ___

Guybébs and St Thomas
Trust

London

NE Thames Regional Genetics Service,
Great Ormond Street Hospital NHS Trust
and Northwick Park NHS Trust

London

Bristol Genetics Laboratory, Southmead
Hospital

South Central

Liverpool Womeno6s N
Trust

North West




East Anglian Medical Genetics Service, Eastern
Addenbrookes Hospital
Institute of Human Genetics The North East
Newcastle Upon Tyne Hospitals NHS
Foundation Trust,

Oxford Radcliffe Hospitals NHS Trust South West
Genetics Laboratories

The Leeds Teaching Hospitals NHS Trust Yorkshire and
Diagnostic and Therapeutic Services Humberside
Division AND Sheffield Laboratories,
Sheffi el d oGndationdNHS n 0
Trust
Regional Genetics Lab, Birmingham 6 (4 SHA West
Womendosd6 NHS Founda funded & 2 | Midlands
nationally
funded posts)
1 (SHA East

Nottingham University Hospitals NHS 0

Trust funded) Midlands

Total number of trainees 16 | 17 ]

The Departments involved in the pilot will be responsible for delivering all aspects of the
genetics work based components of the pilot curriculum and all ensuring that the rotational
elements are also delivered locally, as well as supporting individual trainees throughout
their training.

Each patrticipating Genetics Department has nominated a training coordinator to liaise with
the National School of Genetics. The training co-ordinators are named below.

Table 2 - Training Coordinators

- Unt Training co-ordinators

Guys and St Thomas David Ellis/Richard Hall
GOS Tracey Adams

Northwick Park Sarah Ryley

Birmingham Jenny Bell

Bristol Eileen Roberts

Newcastle Gavin Cuthbert
Addenbrookes Victoria Moye/Carolyn Dunn
Leeds Paul Roberts/David Cockburn
Sheffield Polly Talley/Jo Martindale
Liverpool Victoria Stinton

Oxford Dr Anneke Seller

The Genetics Departments will need to work collaboratively with the MSC Genetics
Working Group and with their SHA to deliver the programme and support and learn from
the pilot to enable successful evolution of the training programme.

A crucial aspect of the pilot will be that the Genetics Departments will be required to
collaborate with local life sciences colleagues in other departments to engage them in the
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effective delivery of the rotational elements of the curriculum. Training coordinators will be
responsible for organising and managing local pathology rotations.

1.3.4 Training the Trainers

A training the trainers programme has been developed and will be delivered on 11"
September by the National School of Genetics.

Each department is invited to send 2 individuals to this course with the intention that they
will be able to cascade this training. Further courses will be available for updates
throughout the programme.

1.4 External Evaluation of the Training programme

An external evaluation of key elements of the pilot will be undertaken by the University of
Warwick led by Professor Peter Spurgeon to consider both the lessons for the roll out go
the main MSC programme and refinements for the Genetics components.

These will include

A review of the elements around workforce issues, including recruitment and
workforce planning

Evaluate how the Genetics Pilot meets the needs of the service and patient care
Determining if the programme provides sufficient flexibility to adapt to the needs of
employers and the future needs of the service

A review of the development and functioning of the infrastructure (e.g. training
school) to support the training programme

Evaluate the fit between the academic and work based training programmes

Identify and evaluate issues for the Higher Education Institutes

Evaluate if the required competencies of the Genetics programme meets the
expectations and needs of the trainees

Provide information that will be used to further refine the MSC model to promote the
establishment of a robust national, quality assured training programmes for
Healthcare Scientists and to make recommendations with respect to the implications
for the implementation and approach for the main MSC programme based on the
emerging evidence

Inform the evolution of the curriculum for genetics and the wider MSC programme
Review the supporting systems of delivery processes for the Practitioner Training
Programme (PTP) and Scientist Training Programme (STP) including reviewing the
infrastructure and role of the School of Genetics and the support available for
trainees and trainers.

Participating departments will be responsible for co-operating in this review by giving feed
back and supporting the process of trainee and trainer interviews.




1.5 External Review of Workforce Planning

A further piece of work has been commissioned from the University of Warwick to
understand the shape and size of the future workforce in Genetics. The main objectives
are to:

Gather information on what the people working in the discipline currently do

visit a number of Trusts and hold structured interviews to confirm that understanding

using a workforce planning tool, apply it to the Genetics workforce to:

o draw up brief documents to describe the toolkit and its use in this specialty

0  support the collection and understanding of data in a number of Genetics
Departments

o design and lead a workshop to present data and gather opinion about the
optimum workforce profile for the current workforce and identify the drivers of
workforce demands in the future ( how activities and tasks will vary with
volume),
understand the future role of those who qualify under the proposed MSC
Practitioner Training Programme and Scientist Training Programme

1.6 Developments within the MSC programme

1.6.1 Healthcare Science Educational and Training Board

Work is underway within the main MSC programme to develop an awarding body for
Health Care Scientists. The role will be to:

Work to HPC standards of proficiency, standards of education and training, codes of
practice and policies

Work to requirements of other regulatory bodies, as appropriate

Sponsor and own Good Scientific Practice

Approve and review curricula

Approve education and training provision and awards (academic and workplace
based)

Assess individual 6s workplace based | ea
Assess equivalence for the current workforce seeking registration in the transitional
period

Assess equivalence for new entrants to training or HCS workforce

The aim is for the Healthcare Science Educational and Training Board will to be
established in shadow form by April 2010.

1.6.2 Work Based Assessment Programme

The local and national trainers who engage with the day-to-day training and supervision of
t he traineeds practice wi | | be trained
Throughout the modules, a range of assessments tools will be used to provide evidence of
progression and feedback to trainees and trainers. The assessment programme will




provide evidence of attainment of the learning outcomes set out in the curriculum.
Together they will:

Al l ow evidence to be g¢ga towedgeeadd uadbrstanding &nd e
application of the underpinning science and the implications of reports and other
outputs that they are responsible for. (Case Based Discussion (ChD).

Record detail of observation of core practical skills (Direct Observation of Practical
Skills DOPS).

Record evidence about aspects of professionalism including behaviours and
attitudes, communication skills, team working and professionalism (Multisource
Feedback (MSF)).

Maintain an electronic portfolio with evidence of all the assessments and supporting
information.

The assessment methods will be piloted during the year to enable the pilot to collect
guality assurance data about the evidence they generate and thereby validate the
assessment tools for use in genetics and by scientists.

The assessment tools will be online and each individual trainee will have their own secure
login and private space. Assessors will also have their own login. All assessments will be
stored on a database and trainees will be able to access these at all times and review their
OWn progress.

Judgements about progression will be made on the basis of these assessments, the
supervisorods report, HE I assessments and
progression has been unsatisfactory, arrangements will be put into place to rectify the
situation and support the traineebds traini

Other assessments of the knowledge base and of developing research skills will be part of
the academic programme. However a national test of knowledge, its understanding,
application and interpretation will be required before registration to ensure that national
standards can be achieved.

Training for assessors and trainers will be provided by the National School of Genetics.

Details of assessment proformas and the portfolio structures can be found in the PTP and
STP training manuals.

1.6.3 The Role of the partner University

A HEI provider will be commissioned to provide a part time academic Masters level
programme for STP trainees that will run concurrently to the work based training.

The Masters programme will develop the clinical knowledge and skills of trainees within an
applied science context as well as enhancing their understanding and knowledge of
genetics in health and disease, and their ability to apply scientific knowledge to both the
rotational training environment and the clinical setting, enabling them to take on more
flexible patient focussed roles in the future.




It will develop their appreciation of the wider clinical context of care and the clinical
decision making process. The programme will focus on supporting the trainee to develop a
range of clinical skills for example the key features of effective patient interviews and
information allowing a holistic clinical picture to be established, the role of differential
diagnosis and information gathering and the pathophysiology and pathogenesis of major
disease states. It will also provide opportunities for inter-professional learning for example
with medical students and other health care professionals

The proposed MSc in Clinical Science 1 Life Sciences/Genetics, will complement the work
based programme and should enable students to:

develop their knowledge of the clinical, scientific, health and disease contexts in
which genetics will be practised

develop and apply knowledge of pathophysiology and pathogenesis within a clinical
context, (see section 4.2 for further detail).

develop and apply a range of clinical skills as detailed in section 4.2

develop their knowledge of health sciences in general and in particular to support
their rotation into areas of life sciences (blood sciences and cellular sciences) and
into the specialist area of genetics including the requisite analytical techniques and
the integration with understanding of the investigation and diagnosis of health
problems and disease

develop the requisite knowledge, skills, professional attitudes and behaviours to
equip them for a successful career in healthcare science in a range of genetics
laboratory and clinical settings, with a clear emphasis on the clinical role of the
scientist to improving the quality of patient care and to innovation and continuous
improvement;

develop an understanding of the NHS and the major contribution of health care
science to the NHS and to clinical pathways from health and well being to end of life
care

develop skills to become both independent and life long learners

develop research and clinical trials skills, including critical appraisal of research
evidence, research governance and ethics, study design including quantitative and
gualitative methods, medical statistics and the preparation of research for publication
and dissemination

have the opportunity to conduct and/or participate in a genetics research oriented
project in a relevant NHS laboratory/department, overseen and accredited by the HEI
as part of the MSc

1.6.4 Indicative content of the Generic Academic programme

The generic elements of the Genetics STP programme will be common to all other Life
Science, Physiological Sciences and Physical Sciences and Clinical Engineering STP
training programmes and will cover:

Personal and professional development theme

Including professionalism and concepts of professional attitudes and behaviour, team
and inter-professional working, equal opportunities and diversity

communication skills and leadership with opportunities provided to embed these
issues in academic learning throughout the programme




IT skills particularly as applied to bioinformatics and application to scientific and
clinical practice and to research and research methodology

critical appraisal of research evidence

research governance and ethics

Study design including quantitative and qualitative methods, medical statistics
preparation of research for publication and dissemination.

A broad overview of what might be included is as follows:

The Patient and the context of care

The Scientist

Clinical/Diagnostic/Investigative Skills

Technical Skills

The NHS

Health and Safety

Research Development and Innovation

Quality

Clinical and Scientific Knowledge 71 initially focused on what is required to support
early training in molecular science and through the rotational training elements in
areas of life sciences into the more specialist genetics areas

The Patient

The patient as the central focus of care
Principles of medical ethics and confidentiality
Valid consent
Communication

Negotiation skills

Within a consultation

Breaking bad news

With colleagues

Written communication

Explaining risk and next steps

The Scientist

Scientific skills

Legal Framework for practice

Good Laboratory Practice

Good Scientific Practice

Communication with colleagues and cooperation
Time management and organisation

Leadership and Management

Training and developing others

Team working

Informatics

Continuing Professional Development including Reflective Practice

Clinical/Diagnostic/Investigative Skills




History taking

Differential diagnosis and role of assessment and investigation
Appropriateness and predictive value of diagnostics
Presenting symptoms and signs

Record keeping and documentation

Handling uncertainty

Consultation skills including:

o] Key features of effective patient interviews and information giving

o] lliness behaviour, scientist and patient roles and relevant cultural beliefs

o Awareness of the key features of effective patient interviews and information
giving

o] Communication skills with groups of the population who have particular
communication needs such as children, those with learning disabilities

Risk probability

Care models and patient pathways of care
Informatics

o] Clinical coding/terminology

o] Clinical Information systems and applications
o] Data protection/Caldicott

o] Bioinformatics

Technical Skills

Core laboratory skills

Genetic testing

Use of IT and healthcare computer systems
Database management

Emerging technologies

The NHS

Introduction to health service values and structures

Current and future role of healthcare scientists

Service Improvement and Innovation including bringing new technology and
techniques into healthcare

Role of HCS as leaders in the NHS

Partnership working in the NHS

Team building

Contributing to the larger NHS agenda

Health and Safety

Safety of:

o] Patients

o] Personal

o] Equipment

o  Others (visitors, 3" party contractors)
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o] Infection control

o  Child protection issues
Equipment:

o Equipment management

o0  Safety Testing and evaluation
o] Relevant legislation

Research Development and Innovation

Research ethics and informed consent
Research governance

Intellectual property, innovation
Research Methods

Clinical trials

Clinical audit

Project

Literature Review and Critical Analysis
o Study design

o0 Statistics

o Dissemination of results

Quality

Quiality control, assurance, Laboratory and clinical accreditation
Quality improvement, metrics and benchmarking
Clinical governance

The following will form the basis of an HEI course taught as part of the STP programme

Clinical, Scientific and Medical Knowledge

Basic scientific principles underpinning the clinical laboratory practice of molecular
science, blood sciences and cellular sciences
Cellular, tissue and systems responses to disease including

Tissue responses to injury and to repair

Cell death

Inflammation

Neoplasia

Normal and abnormal immune responses

Haemostasis

Structure function relationships and pathogenesis
Clinical and Medical

Incidence and prevalence of disease
Human pathology

Basic clinical medicine (should integrate well with undergraduate medical
curriculum)

Differential diagnosis
Presenting symptoms and signs




Natural history and burden of disease
Incidence and prevalence
Common pathophysiology

Clinical Genetics

Patterns of inheritance 1 autosomal dominant and recessive, X-linked
Gene structure and function genome variants

Amino acid structure and function, physical attributes

Multi-factorial diseases

Mechanisms of origin of numerical and structural abnormalities, and behaviour of
structural chromosome anomalies at meiosis

Understanding of current HGVS and ISCN nomenclature

Genetic basis of acquired disease / Cancer

Consent and ethical, legal and social implications (ESLI)

Biology of disease

Metabolic disorders

Genetics of disease

Epigenetics

Pharmacogenetics

Mitochondrial disorders

Haemoglobinopathies

Population Screening

Health Service Policies

New and Emerging Technologies

There will be additional courses throughout the programme to underpin the work based
learning.

1.6.5 Joint Meeting for both STPs and PTPs

Early in the programme STP and PTP trainees will come together in a National course 1
organised by The University of Nottingham. This is likely to include:

Indicative Content of Course

Introduction to MSC

o Career development framework

0 Exciting developments across health care
Overview of course and expectations

o Course design and structure

0 Role of Higher Education Institute (HEI)

o0 The academic programme

o Introduction to health service values and structures

o0 NHS employers

o0 Next Stage Review i current philosophies of patient care

0 House of Lords Review of Genomic Medicine

Current and future role of healthcare scientists and practitioners
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ntroduction to 6Good Lalcareatta rfy cPrPa atci

I
o Professionalism
o Consent level and confidentiality
o Legal frameworks
o Clinical governance
0 The role of audit and research
Leadership and management
o Communication
o Team working
0 Teaching others
o0 Managing a team
Introduction to health and safety
o Basic laboratory H&S
o Safe systems and processes
o Laboratory behaviour
0 Importance of samples / patient pathways
Introduction to basic quality control
o National External Quality Assurance System
Quality assurance
Laboratory accreditation
Role of performance management in maintaining quality
Role of innovation and service improvement
Introduction to core laboratory skills
Bringing technology into healthcare
0 Sequencing
0 Automation
o Bioinformatics
o Examples from other disciplines
Organisation of Genetic Services in the UK
o Laboratory and Clinical Genetic Services
o Professional bodies (CMGS/ACC and BSHG)
0 UK Genetic Testing Network (UKGTN)
o National School of Genetics
Introduction to genetics
o Basic cell biology
Chromosome structure and function
Meiosis and mitosis
Chromosome segregation
Nucleic acid structure and function
Replication, transcription and translation
Types of genetic mutation
Basic introduction to human pathology
0 Basic pathology / pathophysiology
Patientds perspective
o Patient focus group talks
Visits to local hospitals/laboratories




Overall Aim of the Healthcare Science Practitioner (HCSP) Programme

The training programme is designed to provide the HCSP with strong technology based
training across all aspects of genetics with an appropriate level of underpinning knowledge
to enable them to perform genetic analyses in a range of healthcare settings. The training
will be predominantly work place based with relevant national courses throughout the
training period. In addition, it is planned that throughout the training programme there will
be additional training opportunities to enable trainees to spend time in academic institutes,
and a range of healthcare and industrial settings to provide experience in the most recent
technological advances in genetics. There have already been many invitations from
commercial companies and this will be formalised throughout the programme.

2.1 Module Design

The programme is designed to follow the
that the trainee HCSP acquires all of the required skills and competencies, from sample
receipt and preparation to analysis, with the final aim being sample analysis and reporting
the results of routine cases.

There is in addition, a generic module covering all aspects of professionalism, which will
be spread over the two years of the programme, and themed through the work based
training modules. The aim of the generic component of training is to prepare the trainee to

undertake appropriate and effective leadership and managerial responsibilities and to take
on appropriate patient responsibilities within the HCSP role. The indicative content of the
generic programme includes an understanding and delivery of the standards contained in
Good Scientific Practice/Good Laboratory Practice, including the development of a patient
focus, leadership and management as appropriate to the role, developing an
understanding of quality and clinical governance, Health and Safety and the context of
science within the NHS.




The Training Programme

2-¥Year Genetics PTP Curriculum

e

Early Scientific Experience

Professional Development

The training programme will begin in October in the host laboratory and should begin with
an induction into the local lab.

This induction is laboratory based learning and should cover the following areas as well as
and anything else pertinent to the local laboratory

Local hospital induction i local policies

Review of local service and functioning of the laboratory

Review and more detailed description of health and safety, pertinent to the modules
and to the local laboratory.

Detailed knowledge of laboratory policies relating to health and safety

Basic knowledge of reagents and chemicals used within the laboratory including
awareness of Control of Substances Hazardous to Health (COSHH), safe handling
and risk assessments

Basic knowledge of biological risks within the laboratory, and awareness of safety
containment procedures for different risk categories

Basic knowledge about the function, operation, and routine and corrective
maintenance requirements of laboratory equipment appropriate to the section(s) of
the laboratory in which they are working.




2.3 MODULE 1 Sample Receipt and preparation

This module has 6 learning outcomes. These are shown together to demonstrate the
structure of the overall module and then the knowledge and competencies attached to each
learning outcome are detailed individually.

Aim

To prepare the trainee to undertake safe receipt and handling of samples and prepare
them for genetic analysis by application of the appropriate techniques.

Learning Outcomes

Learning outcome 1
Demonstrate understanding and skills in the principles of safe receipt and handling of
samples including obtaining valid consent, how it is obtained and when it is indicated.

Learning outcome 2
Demonstrate understanding and skill in cell culturing, harvesting and staining techniques
for chromosome and genetic analysis (including one short and one long term culture).

Learning outcome 3
Demonstrate the ability to extract DNA and RNA from a range of patient sample types
and evaluate the quality and quantity required for subsequent analyses.

Learning outcome 4
Demonstrate the ability to perform the preparation and processing for a variety of different
array analyses using appropriate platftorms such as BAC, SNPS, OLIGO and
Resequencing arrays.

Learning outcome 5
Prepare and process an appropriate range of fluorescence in situ hybridisation probes,
chromosome enumeration probes, locus specific probes and whole chromosome paints.

Learning outcome 6

Demonstrate the ability to perform a range of PCR techniques both manually and using
automated technology, including sample preparation and validation of the outcome of the
reaction.

Detailed Content
Learning Outcome 1

Demonstrate understanding and skills in the principles of safe receipt and handling of
samples including obtaining valid consent when it is indicated

Indicative content and practical skills to be delivered in the workplace

Laboratory procedure for receipt of samples.
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Patient confidentiality and the Data Protection Act.

Sample requirements for a variety of tests and the procedures to employ when the
requirements are not met.

Safe handling of all samples including the hazards posed by high risk samples,
including safe disposal of biological samples.

Laboratory procedure for the storage of samples and the appropriate storage of
different samples prior to processing.
Legislation and regulations covering the transport and packaging of samples.
Use of the | aboratory information syst
the receipt and storage of samples.

. Equipment maintenance and use.

Learning Outcome 2

Demonstrate understanding and skill in cell culturing, harvesting and staining techniques for
chromosome and genetic analysis (including one short and one long term culture).

Indicative content and practical skills to be delivered in the workplace

Know and understand the cell cycle and how it can be artificially manipulated to
maximise chromosome quality.

Principles of cell culture and cell separation over a range of sample types.

Principles and practice of aseptic technique

Structure and function of chromosomes.

Principles of common staining and chromosome banding techniques and when it is
appropriate to use them.

Learning Outcome 3

Demonstrate the ability to extract DNA and RNA from a range of patient samples types and
evaluate the quality and quantity required for subsequent analyses.

Indicative content and practical skills to be delivered in the workplace

Principles of DNA and RNA extraction chemistries.
Perform a range of manual and automated methods of extracting DNA/RNA from a
range of sample types, including knowledge of other automated extraction equipment
and their limitations.
Principles and methods available for determining DNA/RNA guantity and quality, and
specific requirements for downstream processes.

. Ability to trouble-shoot problematic extractions.

Learning Outcome 4
Demonstrate the ability to perform the preparation and processing for a variety of different

array analyses using appropriate platforms such as BAC, SNPS, OLIGO and Resequencing
arrays.




Indicative content and practical skills to be delivered in the workplace

Parameters for adequate quality and quantity of extracted DNA for array work
Quality parameters of hybridisation

Use and application of different array platforms

Principles of probe labelling and hybridisation

Learning Outcome 5

Prepare and process an appropriate range of fluorescence in situ hybridisation probes,
including chromosome enumeration probes, locus specific probes and whole chromosome
paints

Indicative content and practical skills to be delivered in the workplace

Principles of probe labelling and hybridisation

Range of probes available and common clinical application
Undertake fluorescence in situ hybridisation using a range of probes
Principles of epi-fluorescence microscopy

Learning Outcome 6
Demonstrate the ability to perform a range of PCR techniques both manually and using

automated technology, including sample preparation and validation of the outcome of the
reaction.

Indicative content and practical skills to be delivered in the workplace

Range of instrumentation available for PCR and how to programme and use correctly
Chemistry of PCR reactions, role of reagents and reaction process

Primer design and optimisation of reactions

Undertake manual and robotic set up of PCR reactions

Principles of agarose gel electrophoresis and size separation, effect of voltage and
current and buffers, use of sizing markers

Fragment separation by gel electrophoresis

Troubleshooting failed, contaminated or poor quality reactions

2.4 MODULE 2 Sample Analysis i From Chromosomes to Genes
This module has 6 learning outcomes. These are shown together to demonstrate the
structure of the overall module and then the knowledge and competencies attached to each

learning outcome are detailed individually.

Aim

To prepare the trainee to accurately carry out a comprehensive range of genetic
analyses from chromosome analysis to gene mutation detection, to agreed best practice
standards.




Learning outcomes

Learning outcome 1
Demonstrate the ability to perform constitutional chromosome analysis across a range of
clinical settings

Learning outcome 2
Demonstrate the ability to perform fluorescence in situ hybridisation and array
preparations and analyse the results across an appropriate range of clinical settings

Learning outcome 3
Demonstrate the ability to detect both known and novel mutations using a range of
techniques and be able to analyse the results using appropriate software.

Learning outcome 4
Demonstrate the ability to determine gene dosage using MLPA, and be able to analyse
the results using appropriate software

Learning outcome 5

Demonstrate the ability to perform and analyse the results of microsatellite testing with
reference to the quality of the result and an understanding of the clinical context, to
include QF-PCR, uniparental disomy studies and problems of maternal cell contamination

Learning outcome 6
Demonstrate an understanding of the principles, application and interpretation of triplet
repeats, role and application of Southern blotting and methylation analysis.

Learning Outcome 1

Demonstrate the ability to perform constitutional chromosome analysis across a range of
clinical settings.

Indicative Knowledge and Practical skills to be delivered in the workplace

Chromosome identification and compilation of a karyotype

Accurate band by band analysis of chromosomes

Knowledge of numerical and structural chromosome anomalies

Professional Best Practice Guidelines as applied to constitutional cytogenetics and the
role of UKNEQAS

Chromosome morphology including polymorphic variants

Know and understand how to use the current International System for Chromosome
Nomenclature (ISCN)

Learning Outcome 2

Demonstrate the ability to perform fluorescence in situ hybridisation and array analysis
across an appropriate range of clinical settings




Indicative Knowledge and Practical skills to be delivered in the workplace

Range of types of FISH probes available

Know the range of common clinical applications for FISH probes and arrays
Understand and adhere to Professional Best Practice Guidelines

Analytical software associated with array platforms in use

Learning Outcome 3

Demonstrate the ability to detect both known and novel mutations using a range of
techniques and be able to analyse the results using appropriate software.

Indicative Knowledge and Practical skills to be delivered in the workplace

Principles of mutation detection i advantages and limitations of commonly used
techniques

Principles of sequencing chemistries e.g. Sanger sequencing, pyrosequencing, next
generation sequencing. Parameters and applications in both manual and automated
settings, including limitations.

Chemistry and methods for mutation scanning e.g. High Resolution Melt analysis
(HRM), Denaturing High Performance Liquid Chromatography (DHPLC) and
Conformation Sensitive Capillary Electrophoresis (CSCE)

Perform sequencing reactions i manual and robotic

Undertake mutation scanning techniques appropriate to the laboratory repertoire
Perform techniques to detect known mutations for example Amplification Refractory
Mutation Detection System (ARMDS), Oligonucleotide Ligation Assay (OLA) and
restriction digestion.

Appropriate use of software packages for analysis of results generated

Human Genome Variation Society (HGVS) mutation nomenclature and its correct
application

Learning Outcome 4

Demonstrate the ability to determine gene dosage using MLPA, and be able to analyse the
results using appropriate software

Indicative Knowledge and Practical skills to be delivered in the workplace

. Principles and application of MLPA
. Perform dosage analysis using MLPA
o Apply relevant software to the analysis of the results

Learning Outcome 5
Demonstrate the ability to perform and analyse the results of microsatellite testing with

reference to the quality of the result and an understanding of the clinical context, to include
QF-PCR, uniparental disomy studies, maternal cell contamination and linkage analysis




Indicative Knowledge and Practical skills to be delivered in the workplace

Microsatellite repeats, their application to copy number detection, in various clinical
settings for example aneuploidy detection.
Gene tracking through families and the problems associated with their use.
Use of appropriate fragment analysis software to determine microsatellite peak size
and area when applied to QF-PCR and gene tracking in families.

. How to construct haplotypes on pedigrees.

Learning Outcome 6

Demonstrate an understanding of the principles, application and interpretation of triplet
repeats, Southern blotting and methylation analysis.

Indicative Knowledge and Practical skills to be delivered in the workplace

The triplet repeat disorders (e.g. fragile X, Huntington disease, myotonic dystrophy
and the spinocerebellar ataxias) and the relevance of mutation type and size to
disease presentation and progression.

Perform fluorescent based PCR detection methods for triplet repeats, to include
triplet primed PCR.

Know the limitations of size detection.

Use of Southern blotting for the detection of large triplet expansions.

Process and principles of Southern blotting to include restriction digests, gel
electrophoresis, blotting, probe labelling and hybridisation by radioactive and non-
radioactive methods, stringency washing and signal detection.

Use of methylation sensitive restriction digests and Southern blotting to detect
methylation difference.

Use of bisulphite modification, methylation-specific PCR, sequencing and MLPA to
detect methylation differences.

2.5 MODULE 3 Sample reporting and interpretation

This module has 4 learning outcomes. These are shown together to demonstrate the
structure of the overall module and then the detailed knowledge and competencies attached
to each learning outcome are detailed.

Aim

To prepare the trainee to accurately interpret and report the outcome of routine test
results

Learning outcomes

Learning outcome 1
Demonstrate the ability to validate results from a range of procedures to inform repeat
analysis, need for additional investigations, or reporting.
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Learning outcome 2
Demonstrate the ability to collate all relevant data from analysis software packages and
worksheets in readiness for reporting patient results.

Learning outcome 3

Demonstrate the ability to draft routine reports for validation, prioritise reports and identify
cases for referral to appropriate senior colleague.

Learning outcome 4

Recognise and demonstrate the importance of acting within the roles and responsibilities
of a HCSP; have a clear understanding of when to seek advice from more senior
colleagues.

Learning Outcome 1

Demonstrate the ability to validate results from a range of procedures to inform repeat
analysis, need for additional investigations, or reporting

Indicative Knowledge and Practical skills to be delivered in the workplace
Know and apply the quality parameters which must be met for each test /investigation
(including any relevant Best Practice Guidelines)

. Local policies and strategies for stepwise investigations of clinical referrals

Learning Outcome 2

Demonstrate the ability to collate all relevant data from analysis software packages and
worksheets in readiness for reporting patient results

Indicative Knowledge and Practical skills to be delivered in the workplace

The process and audit trail for identifying that all relevant analysis has been
undertaken for a referral

The processes for identifying validated results for routine referrals ready for
reporting and identifying any outstanding tests requiring completion

Collation of data into a format suitable for reporting

Learning Outcome 3

Demonstrate the ability to draft routine reports for validation, prioritise reports and identify
cases for referral to appropriate senior colleague

Indicative Knowledge and Practical skills to be delivered in the workplace

The process for identifying referrals ready for reporting , including prioritisation of
urgent referrals

Reasons for upward referral of results for review by senior colleagues

Correct selection of reporting template relevant to reason for referral
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Use of databases to import/upload demographics and/ or results into correct
template
Checking and authorisation procedures

. Use of databases for audit of reporting data

Learning Outcome 4

Recognise and demonstrate the importance of acting within the roles and responsibilities of
a HCSP; have a clear understanding of when to seek advice from more senior colleagues.

Indicative Knowledge and Practical skills to be delivered in the workplace

o Recognises and accepts the responsibilities and role of the healthcare science
practitioner in relation to other healthcare professionals
Demonstrates increasing ability to prioritise and organise duties in order to optimise
the work of the department.

2.6  Additional Generic Competencies

There are a number of generic competencies which focus on attitudes, behaviours,
knowledge and skills which will be delivered throughout the PTP programme. These are
around managerial and leadership skills and health and safety and will be assessed
throughout the work based assessment programme.
Knows how to communicate succinctly and effectively with other professionals as
appropriate
Demonstrates improving ability to make appropriate decisions in order to optimise the
effectiveness of the scientific team resource.
Understands the structure of the NHS and the management of local healthcare
systems in order to be able to participate fully in managing healthcare provision
Understands that patient safety depends on the effective and efficient organisation of
care, healthcare staff working well together and safe systems not just individual
competency and safe practice.
Recognises the causes of error and to learn from them, realising the importance of
honesty and effective apology.

F. ETP Timetable

The timing of this module can be quite flexible as individual laboratories may choose to run
learning outcomes from different modules together. A suggested timetable is as follows.

Year 1 Module 1 9 months
Year 2 Modules 2 & 3 12 months




Mmee Portfolio, Assessment and Competency Strategy

There will be continuous assessment across the 2 year period using a series of validated
tools. Trainees will be expected to keep a record of all assessments and competencies in
their e-training portfolio. The third section of the portfolio is for the trainees to record any
reflective learning and document any additional information.

The competencies are documented in the first section of this manual and should be filled in
as the trainee progresses through the training programme.

The online assessment tools are based on Direct Observational Skills (DOPS) and Case
Based Discussions (CBD). The following table shows the number of DOPS and CBDs within
each module. These will be done online and entered into a national database. Each trainee
will have an individual password and will be responsible for ensuring these assessments are
carried out.

All of these will be in the online portfolio.

Module 1 ~ Module 2 Module 3
2 DOPS 2 DOPS 2 DOPS
Competencies 1CBD 1 CBD
Competencies Competencies

Examples of the DOPS and CBD forms are shown below at Appendix 1 and will be
available online.

mmpetency Log Book

These must be done in conjunction with the trainee and the trainer throughout the period of
training and will form an important part of the ecpor t f ol i o and t he
competence. Additional educational resources can be found at Appendix 3.

5.1 Modulel Sample Receipt and Preparation

Learning Outcome 1

Demonstrate understanding and skills in the principles of safe receipt and handling of
samples including obtaining valid consent when it is indicated.

Competency Reviewer | Date Comments

Recognise the hazards associated with
biological samples and handle them




appropriately in order to minimise risk.

Describe suitable containers and
transport requirements.

Demonstrate awareness of the local
policies for the acceptance and
processing of samples.

Recognise suitable condition of samples
for processing.

Know when to refer decisions for
processing suboptimal samples to senior
colleagues.

Demonstrate awareness of different types
of sample tubes, and their
appropriateness for different test types.

Recognise high risk samples and alert
senior staff.

Describe and know how to follow local
policies regarding patient/sample data
entry.

State and adhere to local policy regarding
patient confidentiality.

Understand how manual and electronic
records are stored within the laboratory
and the correct procedures to access
them.

Describe and implement procedures for
obtaining missing information required
(excluding clinical information).

Add new patient data and sample
information to the laboratory database.

Use the laboratory database to make
general enquiries.

Demonstrate familiarity with local
procedures for waste disposal, recycling,
decontamination and spillages.

Describe and perform correct procedures
for storage of samples prior to
processing.

Understand the policies and procedures
for the onward referral of samples.

Learning Outcome 2

Demonstrate understanding and skill in cell culturing, harvesting and staining techniques for
chromosome and genetic analysis (one short and one long term culture).

Competency

Reviewer

Date

Comments

Use and maintain laboratory equipment
specific to the section.




Describe stock control and quality control
measures for consumables specific to the
section.

Describe preparation of culture media
and reagents.

Recognise the hazards associated with
biological samples and handle them
appropriately in order to minimise risk.

Recognise high risk samples and follow
local policies for high risk samples.

Recognise suitable condition of samples
for culture.

Describe and use correct aseptic
technique.

Describe and perform setting up of short
and long term cultures to defined
laboratory standards.

Describe and perform assessment of
ongoing long term cultures (where
appropriate).

Describe and perform harvesting of short
and long term cultures to defined
laboratory standards.

Describe and perform slide making for
genetic analysis from cultures to defined
laboratory standards.

Describe and perform G-banding of
chromosome preparations to defined
laboratory standards.

Describe and perform correct procedures
for storage of samples awaiting
processing.

Describe and perform correct disposal of

all waste material arising from cell culture.

Describe and perform correct storage of
fixed cell suspensions following cell
culture.

Describe and perform correct long term
storage slides.

Learning Outcome 3

Demonstrate the ability to extract DNA, RNA from a range of patient samples types and
evaluate the quality and quantity required for subsequent analyses.

Competency

Reviewer

Date

Comments

Use and maintain laboratory equipment
relevant to DNA/RNA extraction.

Recognise the hazards associated with




biological samples and handle them
appropriately in order to minimise risk.
Recognise high risk samples and follow
local policies for high risk samples.

Use appropriate methods to control and
eliminate microbial or chemical
contamination from working environment.
Practice measures that prevent cross-
contamination between samples.

Identify correct extraction method for
referral type.

Isolate DNA/RNA expediently, with
consideration to specimen type and test
required using the appropriate method.
Reconstitute precipitated DNA/RNA using
appropriate buffer and dilute according to
local policy for sample type and referral
reason.

Determine quality and quantity of
DNA/RNA using spectrophotometric
methods.

Use gel electrophoresis to estimate
concentration and determine quality and
integrity of DNA/RNA.

Describe stock control and quality control
measures for consumables specific to the
section.

Describe and undertake preparation of
extraction reagents.

Maintain database and paper records to
document outcome of extraction
procedures.

Describe and perform procedures for
storage of samples awaiting processing.
Describe and perform correct disposal of
waste material arsing from DNA/RNA
extraction.

Describe and perform procedure for
correct long term storage of DNA/RNA.

Learning Outcome 4

Demonstrate the ability to perform the preparation and processing for a variety of different
array analyses using appropriate platforms such as BAC, SNPS, OLIGO and
Resequencing.

Competency Reviewer | Date Comments

Use and maintain array scannetr.




Use and maintain other laboratory
equipment specific to the section.

Describe stock control and quality control
measures for consumables specific to the
section.

Describe and correctly perform
preparation of reagents used in array
CGH testing.

Assess the quantity and quality of DNA.

Describe and perform labelling reaction
for array CGH to defined laboratory
standards.

Describe and perform hybridisation and
washing steps for array CGH to defined
laboratory standards.

Describe and perform loading of array
and appropriate data onto scanner.

Describe and perform retrieval of results
data from array scanner (if appropriate).

Learning Outcome 5

Prepare and process an appropriate range of in situ hybridisation probes, locus specific

probes and whole chromosome paints.

Competency

Reviewer

Date

Comments

Use and maintain laboratory equipment
specific to FISH.

Describe stock control and quality control
measures for consumables specific to the
section.

Describe preparation of reagents used in
FISH.

Demonstrate awareness of possible
reasons for sub-optimal FISH
preparations.

Describe and perform FISH hybridisation
to defined laboratory standards on
constitutional preparations.

Learning Outcome 6

Demonstrate the ability to perform a range of PCR techniques using both robotic and
manual technology, including sample preparation and validation of the outcome of the
reaction.

Competency

Reviewer

Date

Comments




Explain the need for and use pre and post
PCR areas of the lab effectively.

Understand the suitable conditions for
storage and working with fluorescently i
labelled oligonucleotides.

Describe and use standard procedures
for preparing primer mixes for PCR,
including recording the appropriate details
of primers where needed.

Describe and perform setting up of PCR
to defined laboratory standards.

Demonstrate awareness of factors
affecting PCR quality.

Demonstrate awareness of sensitivity to
contamination and describe measures
employed to minimise risk.

Describe how the procedures may be
adjusted to correct for poor PCR quality.

Describe and perform loading of PCR
samples onto thermal cycler.

Describe and perform basic use and
programming functions of thermal cycler.

Principles of agarose gel electrophoresis
and size separation, effect of voltage and
current buffers, use of sizing markers.

5.2 Module2 Sample Analysis i From Chromosomes to Genes

Learning Outcome 1

Demonstrate the ability to perform constitutional chromosome analysis across a range of

clinical settings.

Competency

Reviewer

Date

Comments

Demonstrate ability to recognise
chromosomes of the appropriate quality
level for the reason for referral.

Demonstrate ability to analyse G-banded
metaphase preparations accurately and
within an acceptable timescale by
completing an analysis test using archive
material.

Demonstrate awareness of local policies
for constitutional chromosome analysis.

Demonstrate a working knowledge of
brightfield microscopy and image analysis
systems.

Demonstrate awareness of ACC Best




Practice Guidelines relevant to
constitutional chromosome analysis.

Demonstrate the use of current ISCN to
describe normal and abnormal
constitutional karyotypes.

Recognise and describe polymorphic
chromosome variation.

Demonstrate awareness of commonly
encountered chromosome findings,
including mosaicism, marker
chromosomes and fragile sites.

Recognise and describe situations when
additional banding techniques or FISH
would provide extra beneficial
information.

Learning Outcome 2

To demonstrate understanding of the principles and application of Fluorescence in situ
hybridisation and arrays and analyse the results across an appropriate range of clinical

settings.

Competency

Reviewer

Comments

Ability to describe the range of FISH
probes commonly used in genetic
diagnosis.

Ability to describe the range of microarray
platforms commonly used in genetic
diagnosis.

Ability to analyse FISH interphase and

metaphase preparations in an accurate
and timely manner, in accordance with
national best practice guidelines.

Ability to analyse microarray results in an
accurate and timely manner in
accordance with national best practice
guidelines.

Learning Outcome 3

Demonstrate the ability to detect both known and novel mutations using a range of
techniques and be able to analyse the results using appropriate software.

Competency

Reviewer

Date

Comments

Understand the advantages and
limitations of different commonly used




mutation detection techniques;
understand when it is appropriate to
utilise a particular methodology.

Be able to perform and detect known
mutations using techniques such as
ARMS or OLA, using EQA samples if
appropriate.

Understand and be able to perform
scanning techniques, such as HRM or
dHPLC to detect unknown mutations.
Be able to perform sequence analysis
either manually or using automated
platforms to accepted best practice
standards.

Be able to interpret data generated using
different detection methods and platforms
using appropriate software, for example
Mutation Surveyor.

To understand and apply correct HGVS
mutation nomenclature to detected
mutations.

Be able to recognise good quality and
poor quality data from analysis process
using defined quality parameters and
perform necessary trouble-shooting.
Trouble-shoot and perform routine
preventative maintenance on different
platforms.

Describe the principles of other mutation-
detection techniques/platforms not used
in base laboratory.

Know and understand health and safety
issues relating to technique/platform.

Be able to process samples in a timely
fashion based on clinical need.

Storage of samples both pre and post
PCR process.

Participate in EQA schemes appropriate
to the platform/technique.

Understand and perform housekeeping
roles relating to working area/platform.
Upkeep of batch records as necessary to
maintain Quality Control.

Understand and perform stock control of
reagents etc as necessary.

Learning Outcome 4

Demonstrate the ability to determine gene dosage using MLPA, and be able to analyse the
results using appropriate software.
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Competency

Reviewer

Comments

Describe and understand the principles of
MLPA to detect gene dosage.

Use and perform routine maintenance of
laboratory equipment relevant to MLPA.

Perform MLPA analysis to detect dosage
differences in a variety of clinical
referrals.

Be able to apply correct software to
analyse MLPA data.

Be able to recognise good quality and
poor quality data from analysis process,
using defined quality parameters and
perform necessary trouble-shooting.

Be able to correctly record the outcome of
the analysis.

Understand health and safety issues
relating to technique/platform.

Be able to process samples in timely
fashion.

Be able to store samples of both pre- and
post-PCR process.

Undertake housekeeping roles relating to
working area/platform.

Maintain batch records as necessary to
maintain Quality Control.

Know, understand and perform the
required QA of platform/technique.

Understand and perform stock control of
reagents etc as necessary.

Learning Outcome 5

Demonstrate the ability to perform and analyse the results of microsatellite testing with
reference to the quality of the result and an understanding of the clinical context, to include
QF-PCR, uniparental disomy studies, maternal cell contamination and linkage analysis.

Competency

Reviewer

Comments

Be able to select appropriate
microsatellite markers or kits for the
analysis of referrals for QF-PCR, UPD,
maternal cell contamination and linkage
analysis.

Be able to define the nature of
microsatellite markers and how they can




be used to track inheritance of alleles
within a pedigree.

To describe the referral reasons and/or
clinical context of referrals for QF PCR,
MRD, UPD, maternal cell contamination
and linkage analysis.

To describe the quality parameters
relevant to the application of the test.
To perform the full range of tests using
the appropriate platform.

To accurately analyse and record the
results of the analysis using the
appropriate tools and software.
Maintain batch records as necessary to
maintain Quality Control.

Know, understand and perform the
required QA of platform/technique.
Understand and perform stock control of
reagents etc as necessary.

Know and understand other
techniques/platforms not used in base
laboratory.

Understand health and safety issues
relating to technique/platform.

Able to process samples in timely
fashion.

Able to store samples of both pre- and
post-PCR process.

Undertake housekeeping roles relating to
working area/platform.

Learning Outcome 6

Demonstrate an understanding of the principles, application and interpretation of triplet
repeats, Southern blotting and methylation analysis.

Competency Reviewer | Date Comments

To briefly describe the molecular basis of
Fragile X syndrome, Myotonic dystrophy
and PraderWi | I'i and Angel
syndromes in relation to the common
referral reasons for each condition (for
example diagnostic testing for males and
females in Fragile X, carrier testing for
Fragile X, identification of normal
transmitting males in Fragile X, prenatal
diagnosis).

To describe the principles and practice of
restriction digest, electrophoresis and




Southern blotting as applied to the
analysis of Fragile X syndrome, Myotonic
dystrophy and Prader Willi and Angelman
syndrome.

To understand the limitations and
common problems encountered in
Southern blotting which might affect
interpretation.

To demonstrate the ability to accurately
size and correctly assign alleles for the
common clinical scenarios for referrals
for Fragile X, Myotonic dystrophy.

To demonstrate the ability to identify
results of suboptimal standard and
provide suggestion for improvement of
quality.

5.3 Module3 Sample reporting and interpretation
Learning Outcome 1

Demonstrate the ability to validate results from a range of procedures to inform repeat
analysis, need for additional investigations, or reporting.

Competency Reviewer | Date Comments

To describe and apply the correct quality
parameters (e.g. control data, peak height
and area, minimum fluorescence etc) to
determine the validity of the range of test
results.

Describe the local policy for repeat
analysis and/or application of follow-up
tests to verify results.

Identify validated results, which are ready
for reporting, demonstrating application of
policies for testing scenarios (e.g.
predicative or diagnostic tests).

Learning Outcome 2

Demonstrate the ability to collate all relevant data from analysis software packages and/or
worksheets in readiness for reporting patient results.

Competency Reviewer | Date Comments




Be able to undertake a full audit trial to
identify all data relevant to reporting of a
patient result.

Be able to recognise sufficiency of tests
for routine reporting and when to seek
advice from a senior colleague.

To collate validated results in correct
format for reporting.

Learning Outcome 3

Demonstrate the ability to draft routine reports for validation, prioritise reports and identify
cases for referral to appropriate senior colleague.

Competency

Reviewer

Date

Comments

Demonstrate a basic understanding of the
clinical features of common genetic
disorders relevant to the reports issued.

Demonstrate an understanding of the
main reasons for routine referrals across
a range of tests.

Describe local policy for reporting results
of normal and abnormal chromosome
analysis on constitutional samples.

Ability to draft routine reports on normal
and abnormal chromosome analysis on
constitutional samples.

Select the correct reporting template
relevant to reason for referral for results
of molecular investigations.

Understands the clinical impact of
selecting an incorrect template.

Applies local procedures for the
prioritisation of reports.

Can demonstrate the ability to identify
referrals requiring input from senior
colleagues.

Learning Outcome 4

Recognise and demonstrate the importance of acting within the roles and responsibilities of
a HCSP; have a clear understanding of when to seek advice from more senior colleagues.

Competency

Reviewer

Date

Comments




Understands the structure, and the range
of roles and responsibilities within the
department.

Understands own role, responsibility and
level of experience.

Is able to consistently identify problems
/issues requiring referral to a more senior
colleague.

Additional Generic Competencies

There are a number of generic competencies which focus on attitudes, behaviours,
knowledge and skills which will be delivered throughout the programme tested. For the PTP
programme these are around Managerial and Leadership skills and health and safety.
These will be assessed throughout the work based assessment programme and can be
demonstrated in the DOPs and CBDs.

Competency Reviewer | Date Comments

Recognises and accepts the
responsibilities and role of the healthcare
practitioner in relation to other healthcare
professionals.

Knows how to communicate succinctly
and effectively with other professionals as
appropriate.

Demonstrates increasing ability to
prioritise and organise duties in order to
optimise the work of the department.
Demonstrates improving ability to make
appropriate decisions in order to optimise
the effectiveness of the scientific team
resource

Understands the structure of the NHS
and the management of local healthcare
systems in order to be able to participate
fully in managing healthcare provision.
Understands that patient safety depends
on the effective and efficient organisation
of care, healthcare staff working well
together and safe systems not just
individual competency and safe practice.
Recognises the causes of error and to
learn from them, realising the importance
of honesty and effective apology.
Recognises the desirability of monitoring
performance, learning from mistakes and
adopting a no blame culture in order to
ensure high standards of care and
optimise patient safety.




Overall Aim of the STP Training Programme

The overall aim of the STP training and education programme is to prepare the trainee to
fulfil the function of a genetics scientist working in a clinical healthcare setting.

The programme has been designed not only to combine both the traditional disciplines of
molecular and cytogenetics but also to have a strong patient and clinical focus.

6.1 Module Design

The modules have therefore been designed around specific patient pathways which are
currently pertinent to genetic testing, but with an eye to the developing technologies and
their impact on future service delivery. This is a pilot training programme and as such will
evolve as patient and service needs change.

The style of the learning outcomes is such that future roles can easily be introduced into
the programme.

The clinical modules are work based with continuous assessment. Further details of the
assessment tools and processes will be provided in due course. The modules are
designed in such a way as to build up practical and analytical skills as the trainee
progresses through the programme rather than to have separate and artificially distinct
cytogenetic and molecular genetic modules. Within the current module design, the
practical skills will move from chromosome to gene analysis.

Following the engagement of The University of Nottingham it is anticipated that a
significant part of the theory including genetics and healthcare and disease diagnosis, will
be delivered in national courses. A significant component of the generic curriculum will be
delivered in the formal HEI setting.

The University of Nottingham will deliver training in bio-informatics and other relevant
institutions e.g. Nowgen will be engaged where appropriate. The University of Nottingham
will also deliver some of the training on future technologies e.g. second-generation
sequencers, but experiential learning will also be included where possible and appropriate.

Each clinical module will have appropriate patient interaction which should, where
possible, be organised locally.






























































































