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( Genetics

- About 90 rare types of anaemia :
have been described

* Among them £ 80’ are inherited
* www.orpha.net

dans le diagnostic des anémies
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Rare or very rare haemolytic anaemias

Acergloplasminemia

Adenylate Kinase deficiency

Alpha-thalassaemia - trait or carrier

Autosomal dominant sideroblastic anaemia

Beta-thalassaemia - trait or carrier

CDA with thrombocytopenia (GATA | mutation)

Congenital acanthocytosis

congenital dyserythropoigtic anaemia type |

Delta Beta-thalassaemia

DMT1- deficlency anaemia

Fanconi anaemia

GLRXS-related Sideroblastic anaemia

Glucose-6-phosphate dehydrogenase deficiency

Glutathione synthetase deficiency

Haemoglobin D disease

Haemoglobin H disease

Haemoglobin M with anaemia

Hereditary persistance of fetal haemoglobin

Hereditary Stomatocytosis

Hydrops f

iron - refractory iron deficiency Anemia
Lecithin cholesterol acyliransferase deficiency

Other thalassaemias

Pancytopenia

Pearson's Syndrome

Ehosphogly

Pyruvate kinase deficiency

Sickle cell traft

SLC25A38-related Sideroblastic anaemia

Triose phosphate isomerase deficiency

Wolfram Syndrome

Corata, Troyes, 26 septempre 2ulYy
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Adenpsine deaminase increased activity -ADA-

Autosomal recessive sideroblastic anaesmia

Beta-thalassaemia major (and intermedia)

compound heterozygous sickling disorders

Congenital dyserythropoietic anaemia fype |

Congenital dyservthropoietic anaemia type (Il

Diamond- Blackfan-Anemia

Eamilial hypoplastic anaemia

Gamma-glutamyl-cysteine synthetase deficiency

Glucose phosphate isomerase deficiency

Glutathione reductase deficiency

Haemaaglobin C disease

Haemoalobin E disease

bin Lepore

Hereditary Elliptocyltosis

Hereditary Spherocylosis

Hexokinase deficiency

Imerslund-G

Kearns-Sayre syndrome

Mitochondnal myopathy sideroblastic anasemia

Other t

Barg

mal nocturnal hemoglobinuria

Phosphofructokinase deficiency

Pyrimidine 5 nucleotidase deficie

0

Sickle cell anaemia
Sideroblastic anaesmia associated with alaxia

Thiamine-responsive megatobiastic anemia

Unstable haemoglobin

X linked sideroblastic anaemia (gene ALASZ2)
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dans le diagnostic des anémies hémolytiques

. Rare or very rare haemolytic anaemias Erasme
Genetics
Clinical phenotypes Genes Location Inheritance
RBC membranopathies
Hereditary spherocytosis (HS)
HS type 1 ANKT 8p11.21 AD/AR
HS type 2 SPTB 14G23.3 AD
HS type 3 SPTAT 1923.1 AR
HS type 4 SILC4AT 17q21.31 AD
HS type 5 EPB42 15q15.2 AR
Hereditary elliptocytosis (HE)
HE type 1 EPB41 1p35.3 AD
HE type 2 SPTAT 1q23.1 AD
HE type 3 SPTB 14q23.3 AD
Hereditary pyropoikilocytosis EPB4T 1p35.3 AR
SPTAT 1923.1 AR
SPTB 14q23.3 AR
Dehydrated hereditary stomatocytosis 1 PIEZOT 16G24.3 AD
Dehydrated hereditary stomatocytosis 2 KCNN4 19q13.31 AD
Overhydrated hereditary stomatocytosis RHAG 6p12.3 AD
Southeast Asian ovalocytosis SLC4AT 17g21.31 AD
RBC enzymopathies
G6PD deficiency G6PD Xq28 XR
Pyruvate kinase deficiency PKER 1q22 AR
Enolase deficiency ENOT 1p36.23 AD
Adenylate kinase deficiency AKT 9g34.11 AR
Clucose phosphate isomerase deficiency GPI 19q13.11 AR
Pyrimidine 5" nucleotidase (UMPH1) deficiency NT5C3A 7p14.3 AR
Gamma-glutamyleysteine synthetase deficiency GCLC 6p12.1 AR
Glutathione peroxidase deficiency GPXT 3p21.31 AR
Clutathione reductase deficiency G5k 8p12 AR
Glutathione synthetase deficiency GSS 20q11.22 AR
Hexokinase deficiency HKT 10q22.1 AR
Bisphophoglycerate mutase deficiency BPGM 7q33 AR
Phosphoglycerate kinase 1 deficiency PGKT Xg21.1 XR
Triosephosphate isomerase deficiency TPIT 12p13.31 AR
RBC hemoglobinopathies
p-thalassemia, sickle cell disease HBB 11p15.4 AD/AR
a-thalassemia HBAT 16p13.3 AR
HBA2 16p13.3 AR
Abbreviations: AD, autosomal dominant; AR, autosomal recessive; XR, X-linked recessive.
Corata, Troyes, 26 septembre 2019
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9 ULB Apport du séquencage de nouvelle génération
dans le diagnostic des anémies hémolytiques Erasme

CLINICAL PHENOTYPE/LABORATY TESTING

TRANFUSION BEFORE DIAGNOSTIC TESTING
UNSOLVED CASES
DISCREPANCY BETWEEN CLINICAL PHENOTYPE AND DIAGNOSIS

R
\
-

Y
\/

NEXT GENERATION SEQUENCING
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dans le diagnostic des anémies hémolytiques ULB
( Genetics

What is Next-Generation DNA Sequencing ?

A high-throughput method used to determine a portion of the nucleotide sequence
of an individual’s genome. This technique utilizes DNA sequencing technologies

that are capable of processing multiple DNA sequences in parallel. Also called
massively parallel sequencing and NGS

NCI Dictionary of Genetics Terms

&/
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Rapid Evolution of Next Generation Sequencing Technologies

Cost per Genome

Moare's Law

| Cost Per Genome

Human Genome Project 2003
1 individual genome 2006
e pmios il NIH) Fotay
1% 30x genome 2008 R0 goAmESDARA N |
)

1* sub-10K genome 2010 20012002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

1% §1,000 genome 2014
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Erasme
( Genetics

Why Next Generation Sequencing ?

One can sequence hundreds of millions of short sequences (200bp) in a single run in a short period
of time with a low per base cost

More data produced with the same amount of input DNA High complexity of workflow and results

Simultaneous screening of multiple genes in multiple samples Huge volume of data to analyze and to store

Higher sequencing depth enables higher sensitivity Long turnaround time

Decreased sequencing cost per gene Ambiguous results with variants of uncertain significance

Corata, Troyes, 26 septembre 2019
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Genome An organisme ‘s complete genetic material. 3000 million base pairs.

Exome Part of the genome DNA that code for proteins. 20 000 coding genes.
30 million base pairs.
Represents 1-3% of the whole genome.

Mendeliome All genes known to be involved in Mendelian diseases, which are 3000-4000 coding genes.
monogenic diseases whose inheritance within families complies with
mendel’s laws.

Gene panel A select set of genes or gene regions that have known or suspected 10-100 genes.
associations with the disease or phenotype under study.

Exome

|

Mendéliome

Génome

Corata, Troyes, 26 septembre 2019
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Steps to lllumina sequencing

- Library construction AN~

- Fragment, attach adapter ¥ ‘l'

DNA i el i R
- Cluster generation I o -
- Add to flow cell TR il | —
- Bridge amplification S
- Sequencing
- Single base at a time,
imaging
- Data analysis = o d
- Images transformed into ? g B
basecalls and ‘reads’ g 3
: i
&
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Alignement and variant validation
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Neurotherapeutics. 2014 Oct; 11(4): 699-707.
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“In house” panel of 4427 genes
(mendeliome)

a. Ataxia (524 genes)
b. Congenital malformation syndromes (853 genes)
c. Early onset epileptic encephalopathy (836 genes)

d. Hereditary Hemolytic Anaemias due to unknown or doubtful origin (46 genes)

e. Hereditary spastic paraplegia (160 genes)

f. Neurodevelopmental disorders (1376 genes)

g. Neuromuscular disorders (535 genes)

h. Dermatogenetic panel, severe, rare and hereditary genodermatoses (374 genes)
i. Obesity (70 genes)

&/
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Erasme

AR adenylate kinase 1 AKL deficiency Enzymatic disorder
ALDOA aldolase, fructose-bisphosphate A ALDOA deficiency Enzymatic disarder
ANKL ankyrin 1 Spherocytosis Membrane

BPGM bisphosphoglycerate mutase Anaemia to BPGM deficiency Enzymatic disorder
£3 complement C3 Atypical haemolytic uraemic syndrome other

Ch4e CD46 molecule Atypical haemolytic uraemic syndrome other

COANL codanin 1 Congenital dyserythropoietic anaemia type | other

CFB complement factor B Atypical haemolytic uraemic syndrome other

CFH complement factor H Atypical haemolytic uraemic syndrome other

CFHR1 complement factor H related 1 Atypical haemolytic uraemic syndrome other

CFHR3 complement factor H related 3 Atypical haemolytic uraemic syndrome other

CFHR4 complement factor H related 4 Atypical haemolytic uraemic syndrome other

CFl complement factor | Atypical haemolytic uraemic syndrome other

DGKE diacylglycerol kinase epsilan Atypical haemolytic uraemic syndrome other

EPBa1 erythrocyte membrane protein band 4.1 Hereditary elliptocytosis (protein 4.1) Membrane

EPB42 erythrocyte membrane protein band 4.2 Hereditary spherocytosis (protein 4.2) Membrane

G6PD glucose-6-phosphate dehydrogenase Anaemia to BPGM deficiency Enzymatic disorder
GATAL GATA binding protein 1 Congenital dysenythropoietic anaemia other

SRl glucose-g-phosphate isomerase Anaemia to GEP isomerase deficiency Enzymatic disorder
G35 glutathione synthetase Anaemia to glutathione synthetase deficiency Enzymatic disorder
GYPA glycophorin A [MNS blood group) Hereditary elliptocytosis (glycophorin A) Membrane

GYPC glycophorin C (Gerbich blood group) Hereditary elliptocytosis (glycophorin C) Membrane

HBB hemaoglobin subunit beta Haemoglobinopathies other

HEL hexokinase 1 Anaemia due to hexckinase deficiency Enzymatic disorder
ELF1 Kruppel like factor 1 Congenital dysengthrapoietic anaemia ather

NT5C34 5'-nucleotidase, oytosolic 1A Anaemia due to pyrimidine 5'-nuclectidase deficiency Enzymatic disorder
PFKFB1 f-phosphofructo-2-kinase/fructose-2, 6-biphosphatase 1 Enzymatic disorder
PGK1 phosphoglycerate kinase 1 Anaemia due to phosphoglycerate kinase deficiency Enzymatic disorder
PIEZO1 piezo type mechanosensitive ign channel component 1 Hereditary stomatocytosis (Xerocytosis) other

PIGA phosphatidylinositel glycan anchor biosynthesis class A Paroxysmal nocturnal haemoglobinuria other

PIGT phosphatidylinositol glycan anchor biosynthesis class T Paroxysmal nocturnal haemoglobinuria other

PELR pyruvate kinase L/R Anaemia due to pyruvate kinase deficiency Enzymatic disorder
SEC238 Sec23 homolog B, coat complex |l component Congenital dysenythropoietic anaemia other

SLC4AL solute carrier family 4 member 1 (Diego blood group) Hereditary spherocytosis Membrane

SPTAL spectrin alpha, erythrocytic 1 Hereditary elliptocytosis, spherocytosis, Membrane

SPTB spectrin beta, erythrocytic Hereditary elliptocytosis, spherocytosis , Membrane

STOM stomatin 7

THBD thrombomodulin 7

TPI1 triosephosphate isomerase 1 Anaemia due to triose phosphate isomerase deficiency Enzymatic disorder
UGTIAL UDP glucuronosyltransferase family 1 member AL Gilbert syndrome other

B-cell CLL/lymphoma 114 quantitative trait loci (QTL) for HbF other
hemoglobin subunit gamma 1 other
hemaoglobin subunit gamma 2 other
MYB proto-oncogene, transcription factor quantitative trait loci (QTL) for HbF other

Corata, Troyes, 26 septembre 2019
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Multi-gene panel testing improves diagnosis and management of
patients with hereditary anemias

Roberta Russo, Immacolata Andolfe, Francesco Manna, Antonella Gambale, Roberta Marra, Barbara
Eleni Rosato, Paola Caforio, Waleria Pinto, Piero Pignataro, Kottayam Radhakrishnan, Sule Unal,

Giovanna Tomaiuolo, Gian Luca Forni, Achille lolascon
Am J Hernatol. 2018 MayB3{5)872-682.

Detection of new pathogenic mutations in patients with
congenital haemolytic anaemia using next-generation

sequencing

R. Del Orbe Barreto, B. Arrizabalags, A. B. De la Hoz, A. Garcia-Orad, M. | Tejada, |. C. Garcia-Ruiz, T.

Fidalgo, C. Bento, L. Manco, M. L Ribeiro
Int J Lab Hematol. 2018 Dec, 23(5):026-838.

Clinical utility of next-generation sequencing in the diagnosis of
hereditary haemolytic anaemias

Archana M. Agarwal, Roberto H. Nussenzveig, Moel 5. Reading, Jay L. Patel, Mikhil 5angle, Mohamed E.
Salama, Josef T. Prchal, Sherrie L Perkins, Hassan M. Yaish, Robert D. Christensen

Br J Heematol. 2018 Sep;174(5)-E08-14.
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What we need to perform mendeliome

1. Inconclusive results of morphological and
biochemical techniques.

2. EDTA blood samples (7 ml) from the affected
patient (proband) and both parents (make results
easier to analyse).

3. Genetic analysis prescription (signed informed
consent attached to the prescription).

&/
Corata, Troyes, 26 septembre 2019 @
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Genetics

Genetic prescription (4 pages =
->available on our website

Apport du séquencgage de nouvelle génération
dans le diagnostic des anémies hémolytiques
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Patient tested Nomenclature code Price with health insurance without health insurance
(INAMI) (€)

Affected (proband case) 565493-565504 1407.87 1X(8.8€)

Not affected (parent) 565456-565460 365 2X(8.8¢€)

Total for a family (trio) 26.04 € 2137.87 €
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First patients tested on the 22/01/2019...
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From 22/01/2019 until 26/09/2019

e I

Simplex 1 positive PIEZO 1
2 negatives
5 ongoing

Duo 1 1 negative (MCA4R)
(1 incidental finding)

Trio 3 2 positives SPTA1
1 negative SEC23B

Corata, Troyes, 26 septembre 2019
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Hopital
Erasme

CASE 1: Boy (02/06/2017 )

* Hemolytic anemia

* Poikilocytosis

* Schistocytes and bite cells
* No familiy history

* 1 RBC transfusion

* Work-up negative to date

FE

EMA binding o o
(N<19%) 4% e
Cryohemolysis ° °
(N<10%) 25% 12%
Ek‘racy’rome’rr'y N ?




9 ULB Apport du séquencage de nouvelle génération Hopital
dans le diagnostic des anémies hémolytiques Erasme

CASE 1: Boy (02/06/2017 )
Highlander result (TRIO analysis, hemoglobinopathy gene list)

- b | o | b | | y FEECrs = -
depth_p
gene_symbo exon_intro evaluati roportio
patient | Y |l ¥YIn_rank | Y |on ¥ |hgvs_dna ¥ |hgvs_protein | ¥ |zygosity | ¥ In_alt| Y check_insilico >
ZH1900948ms SPTAl 38 €.5432+1G>A Heterozygous 46%
ZH1900948ms SPTAl 4 c.4077>C p.Leul36Pro Heterozygous 45%
ZH1900948ms HK1 10 €.1198C>T p.Arg400Cys Heterozygous 46%

+ heterozygous o LELY variant_c.6531-12C>T (paternal allele, in cis with ¢.5432+1G>A)

b | b | b | b | - | o
| . snpeff_impa . .
public_comments_gene | ¥ | evaluation_comments | ¥ | snpeff_effect Yic ¥ |sift_pred | ¥ | pph2_hdiv_pred ¥ |pph2_hvar_pred |~ |mutation_taster_pred
DISEASE_CAUSING

Pyr¢ CR190916 : mutation non ré SPLICE_SITE_DONOR HIGH

Pyrc CR190916:Gnomad:0.0014%, NON_SYNONYMOUS_COC MODERATE DAMAGING PROBABLY_DAMAGINC PROBABLY_DAMAGINC DISEASE_CAUSING
DISEASE_CAUSING

NM_HGMD = NM_highlanderElliptocytosis-2 130600 AD

NM_HGMD = NM_highlanderElliptocytosis-2 130600 AD
Hemolytic anemia due to hexokinase deficiency AReurodevelop CR190916 : Gnomad 0.01%,  NON_SYNONYMOUS_COC MODERATE TOLERATED POSSIBLY_DAMAGING BENIGN

Corata, Troyes, 26 septembre 2019
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Standards and Guidelines for the Interpretation of Sequence
Variants: A Joint Consensus Recommendation of the American
College of Medical Genetics and Genomics and the Association
for Molecular Pathology

5 Classes
C
C

Class lll: Uncertain
significance

Class IV: Likely
pathogenic

ass |: Benign
ass |l Likely benign

Class V: Pathogenic

<.

Erasme

. Benign i % Pathogenic ;
Strong Supporting Supporting Moderate  Strong  Very Strong
Population  [MAF i too high for Absent in population | Prevalence in
Data dlsorder B41/851 OR databases P2 affecteds statistically
observation in controls increased over
incansistent with cantrols P54
disease penetrance 852
Computational ultipl Hove = charge | Same amino acid Predicted null
And Predictive il ata 0 resiouE (hangl,‘ asan variant in a gene
Data dide whie ot established where LOF isa
path 58 pathogenic variant known
f chiany s been seen | PSI mechanism of
) disease
PYS1
n fength ct
t with "
Functional Well-established I Well-established
Data functional studies show or functional studies
no deleterious effect } | func show a delsterious
B3 witt effect P53
Mon-segregation
Segregation | with disesse B34 .
Increased segregation data
Data pregatl - S
De novo De nove (paternity &
Data y | maternity confirmed)
P52
Alelic Data Observed in trans with
a dominant variant BF2
Observed in cis with a arian
pathogenic variant BP2
Other Reputable source wfout
Database shared data = benign BPG | = patl
Found In case with
Other Data an alternate cause

Br5

Corata, Troyes, ZE MlQ\bg Q)Zé]' 1868
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SPTA1l gene :

Coding for a-spectrin . .
Associated with HE, HS, HPP (AR et PPPPOERI M s Y

AD)

Variable phenotype

Apport du séquencgage de nouvelle génération Hopital |
dans le diagnostic des anémies hémolytiques Eraém' e ULB

Glycophorin C/D

Y

Glycophorin A

i

Rh complex

o

.'I...
Il * =
Tropomyosin (: A

Ankyrin-1

Adducin
Actin

Tropomodulin

Fig. 1. Schematic presentation of erythrocyte membrane proteins. The erythrocyte membrane proteins regulat-
ing the elasticity and deformability in a vertical direction are band 3, ankyrin-1, protein 4.2, spectrin, and Rh
complex. Those regulating the properties in a horizontal direction include spectrin, protein 4.1R, actin, adducin,
tropomaodulin, tropomyosin, and p55.

Acta Haematol 2018;139:60-66

Corata, Troyes, 26 septembre 2019
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CASE 1 : Boy (02/06/2017 )

* Hemolytic anemia

* Poikilocytosis

* Schistocytes and bite cells

* No family history

* 1 RBC transfusion

* NGS revealed biallelic SPTA1 mutations (IV + IV)

-> Diagnosis of hereditary pyropoikylocytosis (erythrocyte
membrane defect)

Corata, Troyes, 26 septembre 2019
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CASE 2 : Woman (14/12/1978 )

* Hemolytic anemia since birth
* Splenectomy at by
* No familial history

e Liver iron overload

* Suspicion of CDA II (Congenital dyserythropoietic anemia ) by SDS-
PAGE

Corata, Troyes, 26 septembre 2019
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Erasme

CASE 2 Woman (14/12/1978)

gene_symbo evaluati

patient il - on

ZH1902546ms ANKL
ZH1902546ms ANK1
ZH1902546ms SEC23B
ZH1902546ms SEC23B

snpeff_imp
snpeff_effect v |ct

d

- sift_pred |~ pph2_hdiv_pred

Highlander result (TRIO analysis, hemoglobinopathy gene list)
epth_pr
oportion check i consens
* hgvs_dna ~ hgvs_protein |=|zygosity || _alt |~ |nsilicd = |us_MA | public_comments_gene -
c.4279T>C p.Tyrl427His Heterozygous 46% 0%  Spherocytosis, type 1 182900 AD Last modified by mmarango on
C.2502G=A p.Lys834Lys Heterozygous 47% 1%  Spherocytosis, type 1 182900 AD Last modified by mmarango on
c.40C>T p.ArgldTrp Heterozygous 53% 0%  ?Cowdensyndrome 7 616858 AD 3 Dyserythropoietic anemia,
C.1832G=C p.Arg6llPro Heterozygous 51% ?Cowden syndrome 7 616858 AD 3 Dyserythropoietic anemia,

- pph2_hvar_pred

T mutation_taster_pred w7

MNOM_SYNONYMOUS_CODIN MODERATE
SYNMONYMOUS_CODING LOW

MNOM_SYNONYMOUS_CODIN MODERATE
MNOM_SYNONYMOUS_CODIN MODERATE

DAMAGING
DAMAGING

PROBABLY DAMAGINC POSSIBLY _DAMAGING DISEASE_CAUSING_AUTOME
PROBABLY _DAMAGINC PROBABLY _DAMAGINGDISEASE_CAUSING

Corata, Troyes, 26 septembre 2019

DISEASE_CAUSING
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dans le diagnostic des anémies hémolytiques Erasme

SEC23B gene :

Coding for protein of the inner layer of COPII vesicle
Associated with CDAII (Congenital dyserythropoietic anemia)
Variable phenotype (AR)

=< sEczusECHd

F N\ SECIVSECH

fT‘~ Cargo recephos

CMRD
BAR1-GDP

CLED, CDA N
.I. Pre-budding
oo OTP S : i
A SAR1-GTP I [/\
secu\y/ — @ — @¢Y
¥
@ ER umen

Soluble cango Transmembrane cango

Am J Hematol. 2013 Feb;88(2):135-40

Corata, Troyes, 26 septembre 2019




9 ULB Apport du séquencgage de nouvelle génération
dans le diagnostic des anémies hémolytiques

CASE 2 : Woman (14/12/1978 )

* Hemolytic anemia since birth
* Splenectomy at 5y

* No family history

* Liveriron overload

* Suspicion of CDA II by SDS-PAGE

* NGS revealed biallelic SEC23B mutations (IV + V)

—>Molecular confirmation of CDA II (Congenital dyserythropoietic
anemia)

Corata, Troyes, 26 septembre 2019
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9 ULB Apport du séquengage de nouvelle génération
dans le diagnostic des anémies hémolytiques Erasme

CASE 3 : Woman (18/06/1983 )

Gastric Bypass followed a few years later by macrocytic anemia with stigmata
of hemolysis without evidence of deficiency and in particular deficiency of

vitamin B12 .

Origin of hemolytic anemia ?

/%
Corata, Troyes, 26 septembre2019 @ AAAAAAAAA




9 ULB Apport du séquencgage de nouvelle génération
dans le diagnostic des anémies hémolytiques

CASE 3 : Woman (18/06/1983 )

Highlander result (DUO analysis, hemoglobinopathy gene list)

gene_s exon_intro evaluati

patient * ymb{~ n_rank |*|on ¥ hgvs_dna |~ hgvs_protei =

epth_pr

| b mTTTTTT =" b

Erasme

oportion check_ consens

zygosity | * | _alt |~ linsili ¥ us_M{ ~ | public_comments_gene il

ZH1901878ms ANKL 34 C.AIASCET
ZH1901878ms ANKL 22 C.2502G=4
ZH1901878ms S5PTB 22 C.AG70A=G

evaluation_comments |~ snpeff effect

p.5erl3B2leu Heterozygous 49%
p.Lys834lys  Heterozygous 41%
p.Glul557Gly Heterozygous 56%

0%  Spherocytosis, type 1 182900 AD
1%  Spherocytosis, type 1 182900 AD
0%  Anemia, neonatal hemolytic, fatal o

CR190912:Gnomad:pas d'hot NON_SYNONYMOUS_CODIN MODERATE TOLERATED BENIGN

CR190912 varfant synonyme SYNONYMOUS _CODING

wr near-fatal 617948 3 Ell NON_SYNONYMOUS_CODIN MODERATE TOLERATED BENIGN

Corata, Troyes, 26 septembre 2019

| h| h| | A
snpeff_impa pph2_hdiv_ pph2_hvar
T ct - | sift_pred |~ | pred * | _pred |~ |mutation_taster pr¢~
BEMIGM DISEASE_CAUSIMG
LOW DISEASE_CAUSING
BEMNIGM DISEASE_CAUSING
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dans le diagnostic des anémies hémolytiques e

Erasme
( Genetics

CASE 3 : Woman (18/06/1983 )
Highlander result (DUO analysis, mendeliome STOP filter)

b | b b b b b | wTTTTT =" b |
exon_in epth_pr
gene_sym tron_ra evalua oportion
patient - |bol T nk ¥ tion |~ | hgvs_dna v hgvs_protein |~ |zygosity |~ alt |~ check insilico -
ZH1901878ms GMPFB 8 0  ¢©.979 980insGGGE p.Glu327fs Heterozygous 14%
7H1901878ms PPP2R2C 1 [ c.sac0a p.Trp1s* Heterozygous 52%
ZH1501878ms HLA-DRB1 2 0  c.303 304delGG p.Argl0lfs Heterozygous 17%
ZH1901878ms HLA-DRB1 2 0 c.199delG p.Vale7fs Heterozygous 26%  SUSPECT
ZH1901878ms MC4AR 1 c.148delG p.Val30fs Heterozygous 45%
ZH1901878ms MED25 16 €.1778 1779delAG p.GIn593fs Heterozygous 46%
ZH1901878ms TMPRS56 15 €.1869-6_1869-2dupCCCCA Heterozygous 44%  SUSPECT

Corata, Troyes, 26 septembre 2019
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dans le diagnostic des anémies hémolytiques

MCA4R gene :

. A key regulator of body weight
. Mutations cause early-onset severe obesity

PYY
. GLP-1

Erasme

- -MSH \
Gastrointestinal tract . OL/B Satiety
/ h‘ghft Energy expenditure

Leptin — % Arcuate nucleus

LEPR -
Adipose tissue NPY/
AgRP AgRP

e

Gastrointestinal tract

Corata, Troyes, 26 septembre 2019

Blood pressure, heart rate
MC4R
Paraventricular nucleus Growth

Trends Mol Med. 2019 Feb;25(2):136-148
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CASE 3 : Woman (18/06/1983 )

Gastric Bypass followed a few years later by macrocytic anemia with stigmata
of hemolysis without evidence of deficiency and in particular deficiency of

vitamin B12 .
Origin of hemolytic anemia ?

= Currentlv unknown

/%
Corata, Troyes, 26 septembre2019 @ AAAAAAAAA
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Erasme
( Genetics

THANK YOU.......

DO YOU HAVE ANY QUESTIONS 7

&/
Corata, Troyes, 26 septembre 2019 @




