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Background

* Annual report by Chief Medical Officer Dame Sally Davies

Annual Report of the
Chief Medical Officer 2016

* Initial plans for the Genomic Medicine Service presented 2017
» Led by Chief Scientific Officer Professor Dame Sue Hill OBE

* Five central tenets:
* National genomic lab service through a network of 7 hubs
National Genomic Test Directory

Generation Genome

Professor Dame Sally C. Davies, Chief Medical Officer for England

. . . . PROFESSOR DAME SUE HILL
* National whole genome sequencing provision T
I - Chief Scientific Officer for England
* Clinical genomics services =y Genomicsin the NHs
* National co-ordinating body within NHS England, Genomics
Engla nd #GAUKConf

e Due for launch in October 2018!!

The Newcastle upon Tyne Hospitals Teachin;::;;f;:: Sheffield Children'’s Sheffield Teaching Hospitals

MHS Foundation Trust NHS Trust NHS Foundation Trust NHS Foundation Trust
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7 Genomic Laboratory Hubs (GLH)

Y&NE: Sheffield, Leeds
[Central] (& Leeds HDMS)

Genomic laboratory

gy & Newcastle (& NewGene
consolidated into a & Newcastle

network of seven Mitochondrial lab)

bS & NHS Genomic
3 eSLOF 4 Laboratory Hubs
P

London S: King’s College,
Guy’s and St Thomas’ and
St George’s Hospitals

| Yorkshire and North East GLH | Newcastle Hospitals NHSFT
{ Marth West GLH . mlanchester Universily NHSET
| East Midlands and East England GLH | Cambridge University Hospitals NHSFT
| London North Thames GLH [ Great Ormcnd Street NHSFT
| Londen South GLH | Guy's and 5t Thomas NH5FT :
| Wessex, Oxford, and West Midiands GLH University Hospitals Birmingham NHSFT |
| South Wast GLH | Horth Bristol NHST
The Newcastle upon Tyne Hospitals The Leeds Sheffield Children’s Sheffield Teaching Hospitals

Teaching Hospitals

MHS Foundation Trust NHS Trust NHS Foundation Trust NHS Foundation Trust
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Core and specialist services

* Every GLH responsible for “core” tests

e Each GLH bid for specialised services covering broad
clinical specialities e.g. Haematology, Renal,
Cardiology etc

e 2-4 GLHs awarded each specialised service depending
on referral numbers

* Wilson Disease is within Gastrohepatology SS 4
awarded to Y&NE & LS GLHs i.e. Sheffield and Kings
College Hospital

 Sheffield will cover all of North & EMEE
* Kings will cover all of London & SW & WOW

The Newcastle upon Tyne Hospitals . The Leeds : : ; - - :
pon 'yne rospiia’s Teaching Hospitals Sheffield Children’s Sheffield Teaching Hospitals

NHS Trust NHS Foundation Trust NH5 Foundation Trust
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Specialist services
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National Test Directory

 https://www.england.nhs.uk/publication/national-genomic-test-
directories/

* Also separate test directory for cancer

e TAT currently 6 weeks for diagnostic WD; 2 weeks for familial testing

i E C 0 E F E
1 Masiona Ganomiz Fast Giactore for rare andinhented disazsa, August 000 © NS R England S057 Gragncs resenies!
Clinical Clinical Indication Eligibility | [est I | TargetiGenes Test Method Clinical Group

¢ indicationID * 7 |Criteria ¥ h -
48 RI16S Man-acute porphyrias iE A168.1 | Nom-acute porphyrias (513] Small panel e E TS
143 Ri63 Acute intermittent porphyria 115 FIE31  |HMBS Single gene sequencing > =10 amplicons | Gastrahepatalagy
=0 BT \ariegate porphuria 115 B0 |PPOx Single gene sequencing »=10 amplicons | Gastrahepatalagy
121 RN Chalestasis 17 F1711  |Chalestasis (Sdd) WES or Medium Panel Gastrohepatology .
B2 R172 |'wilzon dizeaze 113 [R1721 |ATPTE | Sinale nene seauencing »= 10 amolicons | Gastrohenatoloay 1
B3 RIS Paluoystic liver dizease 113 RT3 |Palucystic liver disease interim [623) WES or Small Panel Gastrohepatalogy
124 RIS Pancreatitis 120 F175.1 | Pancreatitiz [356) Small parel Gastrahepatolagy
15 F175.2  |CFTR comman mutations Targeted mutation testing Gastrohepatalogy
16 RI76 Gilbert sundrome 121 BB |UGTIAT Targeted mutation testing Gastrohepatalogy
157 RI7T Hirzchsprung disease - familial 122 R17T1 |RET Single gene sequencing > =10 amplicons | Gastrohepatalagy
B8 B3 Intestinal failure 123 H3311  |Intestinal failure (514) WES or Small Panel Gastrohepatalogy
51

The Newcastle upon Tyne Hospitals

MHS Foundation Trust

The Leeds

Teaching Hospitals

NHS Trust

Sheffield Children’s

NHS Foundation Trust

Sheffield Teaching Hospitals

MHS Foundation Trust
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R172 Wilson disease

Eligibility criteria e cien

High suspicion of Wilson disease, as evidenced by some or all of low caeruloplasmin, high liver copper, high
urinary copper, high free copper, Kayser—Fleischer rings

Overlapping indications

o htt ps ://WWW. e n g | a n d . n h S . » R98 Likely inborn error of metabolism - targeted testing is not possible, R27 Congenital malformation

and dysmorphism syndromes — likely monogenic or R88 Ulira-rare and atypical monogenic disorders

hould be used in individuals with atypical features in whom a broader differential diagnosis is
uk/wp- fste should be u
under consideration
Referrals for testing will be triaged by the Genomic Laboratory; testing should be targeted at those where a
CO nte nt/U p I O a d 5/2 O 1 8/08 genetic or genomic diagnosis will guide management for the proband or family.
: Where in Pathway
/Rare-and-Inherited o

Disease_EIigi b|||tV‘Cr|te ria_ Requesting Specialties

» Clinical Genetics

November-2020-21.pdf + Hepatology

+ Metabolic Medicine

Specialist Service Group
» Gastrohepatology

Associated Tests

Code | MName Optional Family | Scope(s) Target Type Target Name Method
Structure
R172.1 |ATPTB Single gene | Singleton Small variants | Single gene(s) ATF7B Single gene
Sequencing sequencing >=10
amplicons

: The Leeds . . , . ) )
The Newcastle upon Hpgutliiﬂtﬂi Teaching Hospitals Sheffield Children’s Sheffield Teaching Hospitals

NHS Trust NHS Foundation Trust NH5 Foundation Trust


https://www.england.nhs.uk/wp-content/uploads/2018/08/Rare-and-Inherited-Disease-Eligibility-Criteria-November-2020-21.pdf
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PanelApp

PanelApp Panels Genes and Enlities Activily Log in Register

Genomics England PanelApp

A crowdsourcing tool to allow gene panels to be shared, downloaded, viewed and evaluated by the
Scientific Community

Home

Mews

MNavigate & Explore
Reviewers

Guidelhnes

APl

https://panelapp.genomicsengland.co.uk/

FAQs

Contact, Content & Glossary

The Newcastle upon Tyne Hospitals Teaching Heseah Sheffield Children’s Sheffield Teaching Hospitals
MHS Foundation Trust NHS Trust NHS Foundation Trust MH5 Foundation Trust
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PanelApp Panels Genes and Entities Activity Log in Register

Genes and Genomic Entities

ATP7B

ATPase copper transporting beta
OMIM: 606882, Gene2Phenotype

PanelApp

* Search by gene or panel

* Includes all 100K genome project 17 panels
pa nels Panel ¥ Reviews inze:it:nce Details

‘ Signed off 10 panels
. ue:e ” . ; .
¢ I te r I n e O O r in Cholestasis review BIALLELIC, sources
autosomal or +« Expert Review Amber
pseudoautosomal « Expert list
Version 1.74 Ph
p a n e S Signed off v.1.21 on 20 Aug 2020 enoypes
= Wilson disease, 277900
Tags
for-review
* RAG rate
in Rare genetic review BIALLELIC, sources
inflammatory skin disorders autosomal or « Expert Review Amber
pseudoautosomal
Version 1.7
Signed off v.1.6 on 15 Oct 2020
[ZJ ATP7B in Paroxysmal central  review BIALLELIC, Sources _
nervous system disorders autosomal or Expert Review Red
pseudoautosomal NHS GMS

Version 1.4
Signed off v.1.2 on 27 Feb 2020

+ London North GLH
+ Wessex and West Midlands GLH

Phenotypes
= Wilson disease, 277900

: The Leeds . . , . ) )
The Newcastle upon Hpgut'dﬁgﬁ?uli Teaching Hospitals Sheffield Children’s Sheffield Teaching Hospitals

NHS Trust NHS Foundation Trust NH5 Foundation Trust
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ATP7E in Iron metabolism disorders review BIALLELIC, Sources mATPYB in Hereditary ataxia - adult review BIALLELIC, Sources
autosomal or « Expert Review Green onset autosomal or « London North GLH
- pseudoautosomal = North West GLH pseudoautosomal + NHS GMS
verson A + Yorkshire and North East GLH « Wessex and West Midlands GLH
Signed off v.1.2 on 3 Mar 2020 « NHS GMS Version 217 « Expert Review Green
- Wessex and West Midlands GLH ;
Signed off v.2.13 on 6 Oct 2020 « Brain channelopathy v1.46
Haematology SS Phenotypes N
- 277900 WILSON DISEASE yp
« Wilson disease 277900
ATP7E in Neurodegenerative disorders review BIALLELIC, Sources N euro I Ogy SS = Wilson disease, 277900
- adult onset autosomal or + Wessex and West Midlands GLH Tags
pseudoautosomal « Yorkshire and North East GLH treatable
« NHS GMS
Version 2.52 - London Norih GLH
Signed off v.2.31 on 8 Oct 2020 + Expert Review Green ATP7B in Adult onset movement review BIALLELIC, Sources
Phenotypes disorder autosomal or * NHS GMS3
« Wilson disease 277900 pseudoautosomal « London North GLH
N euro I Ogy SS « Dystonia « Expert Review Green
. Wi i Version 1.15
Hison Drsease Signed off v.1.14 on 15 Oct 2020 Phenotypes
Tags o N euro I ogy SS - Wilson disease 277900
treatable - Dystonia
ATP7E in Inborn errors of metabolism  review BIALLELIC, Sources - . - : Sources
 Green A—— » London North GLH 222 ATP7E in Childhood onset dystonia or  review BIALLELIC,
pseudoautosomal « NHS GMS chorea or related movement disorder autosomal or + PanelApp
Version 2.32 « Expert Review Green pseudoautosomal = Expert Review Green
Signed off v.2.3 on 17 Feb 2020 Phenotypes « London North GLH
o a1 Version 1.62 Phenoty,
- - lIson disease - eno B5
Component of the following Super Panels: . Signed off v.1.58 on 6 Oct 2020 N e u ro I Ogy SS W_Fll ai 277900
- lson disease
« Hypotonic infant Meta bOIIC SS D )
oniein = Dystonia
« Paediatric disorders
= White matter disorders - childhood onset TP7B ° 10 N H S E G M S I 6
] ATP7B in Intellectual disability review EIALLELIC, Sources / ‘ S O pa e S (
autosomal or « Expert Review Red
Level 3. Neurodevelopmental disorders pseudoautosomal « Expert Review Amber

Level 2: Neurology and neurodevelopmental disorders

Version 3.550
Signed off v.3.2 on 13 Feb 2020

Component of the following Super Panels:

« Hypotonic infant
« Paediatric disorders
« White matter disorders - childhood onset

« BRIDGE study SPEED NEURO Tier1 Gene

Phenotypes
- Wilson disease 277900

Green, 2 Amber & 2 Red) in addition to
R172 Wilson disease single gene service

Large panel TAT = 12 weeks

The Newcastle upon Tyne Hospitals The Leeds Sheffield Children’s

. Teaching Hospitals
MHS Foundation Trust 9 Nl-l:l,s Trust NHS Foundation Trust

Sheffield Teaching Hospitals

MHS Foundation Trust
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4 reviews

Tracy Lester (Genetics laboratory, Oxford UK)

Green List (high evidence)

Wilson disease is an autosomal recessive disorder characterized by dramatic build-up of
intracellular hepatic copper with subsequent hepatic and neurologic abnormalities. Several cases

Created: 2 Sep 2018, 4:08 p.m. | Last Modifizd: 2 Sep 2019, 4:06 p.m.
Panel Version: 1.93

Maode of inheritance
BIALLEUIC, autosomal or pseudoautosomal

Phenctypes
\Wilson disease 277800; Dystonia; Wilson Disease

Created: 2 Sep 2019, 4:06 p.m.
Last Modified: 2 Sep 2019, 4.06 p.m.
Panel version: 1.99

Nick Beauchamp (Sheffield Diagnostic Genetics Service)

Green List (high evidence)

Neurodegeneration feature of disease. Late onset.
Created: 23 Jul 2019, 3:33 p.m. | Last Modified: 23 Jul 2019, 3:35 p.m.

Panel Version: 1.72

Mode of inheritance
BIALLELIC, autosomal or pseudoautosomal

Phenotypes
Wilson disease 277900; Dystonia; Wilson Disease

Publications
« 28213604
‘ariants in this GEME are reported as part of current diagnostic practice

Created: 23 Jul 2019, 335 p.m.
Last Modified: 23 Jul 2019, 3:35 p.m.
Panel version: 172

Louise Daugherty (Genomics England Curator)
Green List (high evidence)
As discussed with the GMS Neurology Specialist Test Group webex call11th September 2019 :

The Specialist Test Group all agreed that there is enough evidence to rate this gene Green
Created: 20 Sep 2019, 4:13 p.m. | Last Modified: 20 Sep 2013, 4:13 p.m.

The Newcastle upon Tyne Hospitals
MHS Foundation Trust

Cholestasis

Gene: ATP7B

* Click to read reviews

ATPT7B (ATPase copper transporting beta)
EnsemblGenelds (GRCh38): ENSG00000123191
EnsemblGenelds (GRCh37): ENSG00000123191
OMIM: 606882, Gene2Phenotype

ATPTB isin 17 panels

Reviews (2) Dietails History

Review gene

* Register & log in to add ;

Provide rating

Mode of Inheritance: @

your own evidence e.g. .

new publication

The Leeds
Teaching Hospitals

NHS Trust

Mode of pathogenicity: @

Provide exceptions fo loss-of-function hd

Publications (PMID: 1234;4321):

Phenotypes (separate using a semi-colon - ;)

Current diagnostic: @
O Current diagnostic

Comments:

Sheffield Children’s Sheffield Teaching Hospitals

NHS Foundation Trust MHS Foundation Trust
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Where we are now...

e 15t April 2020 start delayed due to Covid-19
* 96% of new tests ready

/ Genetic

testing /

* Awaiting finance sign off
* WD service is continuing as usual ©

* Some new services operating, others
waiting for finance

* Refer samples via your local genetics centre
* WGS to start soon

: The Leeds . . , . ) )
The Newcastle upon Hpgut'dﬁgﬁ?uli Teaching Hospitals Sheffield Children’s Sheffield Teaching Hospitals

NHS Trust NHS Foundation Trust NH5 Foundation Trust
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<GLH region name>

[ ]
NH35 Genomic Laboratory Hub
Local Genslics Senice
Head of Department Local Trust
I I I I o000 Adrass

Gemeral Eniries: smisphone contsct Post Cate
Emnail: generic emall soshess Wit sl soress
GENOMIC LABORATORY REPORT g Dir st Patient Name: Jane DOE
Consultant Gender: Female
. Dir sz Patient Name: Jane DOE <<Hospital address== Date of Birth: 14 Jan 1368
. Consultant Gender: Female NHE .No: 123 456 TESD
ationally agreed repor e e e Eo
Hospital Mo: HK =]
Your ref: GC1Z345 _ _ - -
) Appendix 1: Variant classification
e m a e S Reason for testing
Diganostictesting, =sReferral reasonzx, Patient phenotype /HPO terms Variant details
2 T, VS deian Toean. GGy g =t g
Result summary AIFTE | Hewwanges | WW_ 000051 can T aio) T EGACHI g s G Ty pogeic

Consistent with a genetic diagnosis of Wilson Disease ATFTE | Hefracygous | HM_O00050. G T =0 3o TR TAGRCNT g ol & iy pafogeric

* Increased collaboration - . ————

Genetic diagnosis of Wilson Disease
Evidenca forvariant classffication using ACMGAMP guidslines: veriam 1

Result W Hat n gromAl
This individuslis spparently compound heterozygous fortwo <<likely=> pathogenic ATF7E varants (details S|
. below). Compound heterozygous ATP7E pathogenic vanants cause Wilson Disease (OMIM27 73000 ] Funefond studies (PMID: xm)
ncreasedad researc s | TR s v

Implications

[f furthartasting confirns that thase varants are on different slleles, ssch of <HISHER> siblings gre ot 26% s Ranied o wax
. ° risk of inheriting both variants and being sffected with Wilson Diseasze. In sddition, <HISHER= offspring will Evidenca forvariant classification using ACMGAMP guidslines: variz 2
O p p O rt u n I t I e S be obligate carmiers and at increased risk of being affected with Witson Disease. - e
Recommended action - . .
In light of rare reports of 2 putative pathogenic varants occuming on the same ATPTE allele, we strongly Fai Funcionad shufes (PMID: xex)
recommend that <PATIENTFIRSTNAME='s parents or other family members sre tested to confim the PSdmad | e, etal 2013 (PMID: xox) and Yo ot & 2019 (PMID: xxx)
observed genotype. We recommend involvement of Clinical Genetics where camer, predictive and i) Rerved soone xo

diagnostic testing for this warant in <HISHER> relatives can be amanged.

P [}
e a S e e t I I l t O u C “Variant dassifcaion sccarding o e Amarican Colege of Medical Genesics and Geromics (ACMG) and Association for Clinical
Genarnic Scieos (ACGS) 2020 guiddines’

Date issued: <AUTHORISEDDATE= Authariser: Clinical Scientist s &3 m:l\l:u e ;_\4:?;::_?::35 24, (PMID 25741868)

TECHNICAL INFORMATION
Wariant detalle
T : TV demman oot GRCHH T Tt
FTFTE | Hewmangors | WM _0000500  coxT=0 pon) TEr LR g i TRy pafwogenc

AIFTE | Nemangos | NW 00051 e T=C o] TR e S TRty Eeewgeis

Tast mathodology
i e el ATP7E — HM_0000533  emon1-21 and promaier (o,

: 1. Gk sareen
. 2 TheymoFisher, cusiom design NGS sequenced on e lonTogest 55 platform with 2 sensifivity of o least 95% The rget region of fe
M selecked Farmorips i ooversd &0 aminimon resd deggh of S0x.

1 Verian dassi o~ sae Agpencix 1 overlasd
Dly rebeverd resdts are shawn; Gl detils of mebods ad resdts, induding berignlikey berign varias s varions of wncerkan
sgpifcarce widh very limited enidence for pethogenicity are siored on Ble and are avilabie on request

| sample detala
Youx Ly vl 122001180
Seengles 1D Pre— Senals collecusd 05 Jun 2020
Sangle Goe DA fromn presipheral Blood Saamples recmied, 05 Jun 2020

The Newcastle upon Tyne Hospitals . The Leeds Sheffield Children'’s Sheffield Teaching Hospitals
MHS Foundation Trust TeaChmg HOﬁE;‘Fﬁ': NHS Foundation Trust MNHS Foundation Trust



