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Les maladies thyroidiennes autoimmunes

Dr Carl Von BASEDOW Dr Hakaru HASHIMOTO 1881-
1799-1854 1934

Maladie de Graves — Basedow Maladie de Hashimoto

* Hyperthyroidie auto-immune * Hypothyroidie autoimmune
~ * Ophtalmopathie * Encéphalite (tres rare?)
- Dermatopathie * Mécanisme autoimmun type TH1
— . Mécanisme autoimmun TH2 « Anticorps anti TPO

» Anticorps anti récepteur TSH « Anticorps anti TG

* (stimulation) » (destruction)




‘ Une anémie penicieuse... I

1 Thomas Addison (1793-1860)

| Il decrit une anemie pernicieuse (fatale) 1849
1 A Londres




Ou anémie macrocytaire de Biermer-Addison...

1 Anémie déecrite:

| « Uber eine eigenttimliche Form von progressiver, pernicioser
Anaemie ». 1872

| Anemie macrocytaire sur carence en B12
Associée a une myelite transverse.
B

Ahtdn Biermer




The Nobel Prize in Physiology or Medicine 1934
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A George H. Whipple, George R. Minot, William P. Murphy
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1352 Nov. 24, 1962 PERNICIOUS ANAEMIA

THYROID AUTO-ANTIBODIES IN
PERNICIOUS ANAEMIA

BY

J. L. MARKSON, F.R.C.P.Ed., F.R.F.P.S.
Consultant Physician, Stobhill General Hospital, Glasgow

Brrrisa
MEDICAL JOURNAL

AND

J. M. MOORE, M.B.,, Ch.B.
Bacteriologist, Stobhill General Hospital, Glasgow

The reported impairment of vitamin B,, absorption in
three out of seven patients with hypothyroidism
prompted (Tudhope and Wilson (1960)1 working in
Sheffield, to investigate the incidence of peraicious
anaemia in 166 patients with hypothyroidism. They
found that it was surprisingly high—7.8% in the whole
series and 10.39% if those with previous thyroidectomy
or with thyrotoxicosis treated with radioiodine or
x-irradiation were excluded. The present investigation
approaches this interesting association from a different
aspect—namely, the incidence of thyroid disease in
pernicious anaemia.




‘ POLYGLANDULAR AUTOIMMUNE SYNDROME I

PGS TYPE 1: PGS TYPE 3:
v'Prevalence : 1/25.000 (Finland)

v'Hypoparathyroidism or chronic

v'Prevalence: Unknown

v'3A: AITD+ Type 1 DM

v"3B: AITD+ PA

v'3C: AITD+ Vitiligo + Alopecia

candidiasis (1st manifestation)
v'Adrenal insufficiency

v'Hypogonadism

PGS TYPE 2:
v'Prevalence 1/20.000

v'Adrenal insufficiency
v'Al thyroid disease (Schmidt sd.)
vType 1 DM

v'Hypopituitarism

Le syndrome thyrogastrique est-il sous diagnostiqué?




2eme PARTIE

L. syncrorne inyrogasirique autoirnrmun (STGA): ristoire
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Le STG e o))

Je n'essaye pas de connaitre les reponses,
Jj'essaye de comprendre les questions. (Confucius #.%F)




CcH Anti-facteur intrinseque (AFI)

de Liege

Auto-anticorps présents dans le serum et/ou le liquide gastrique

« 2 types (mais méme effet

pathologique !): \
— Type | : bloquant : empéche la O L

fixation du FI a la vitamine B12, e 512 w

empéchant ainsi son absorption. */\ECEURL
— Type Il : liant/précipitant : bloque

un autre site sur le FI qui

Intervient dans la fixation du (% (%
complexe FI-Vit B12 sur le A\ A A

récepteur iléal. ANTICORPS ANTI-FI ANTICORPS ANTI-FI

DE TYPE | DE TYPE Il

RL Humbel

Slides du Dr Laurence LUTTERI.
Biologie Clinique. CHU de Liege



CH\ Anti-cellules pariétales gastriques (APCA)

Crypte de I'estomac

Celule a mucus superficielie
isécrate du mucus)

Epithelam Q— 3
simple [‘ T
prasmatigque

Cellule a mucus du collet
(secrete du mucus)
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Cellule pariétale
{sdcriate Facide chiarhydrique
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] i et le tacteur intrinséque)
" A St 55 Sl Glande -
~-——— submucosa ——= MmUCos: fith oo * >3- S _
AT Iy gastric glands: o e - gasiricue
D T a7 e ) Y,
i PPEREL LR i
Celule princpale {sécréte
- € penpsinaQine o la ipasae
gasinique)
Fibre — X
5 5 . muscula re
Photos données par la firme Euroimmun lisge

Callule entére-emndocring oy

Musculans A
cellule G {sacréte (a3 gastnne)

oS Hi e

Sous-mugueuse —e—

Détection : par IFI

Tissu de rongeur (souris): Estomac :

C.Pariétales :Aspect floconneux.

C.Principales —

NB : Titre d’AC non corrélé a la sévérité de la
maladie

Cible : Anticorps anti-H+/K+ ATPase (enzyme
responsable de la production d’HCI)

In vitro, destruction des cellules pariétales (in vivo :

Slides du Dr Laurence LUTTERI. infiltration lymphocytaire)J hypochlorhydrie et atrophie
Biologie Clinique. CHU de Liege gastrique
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Atrophic Body Gastritis in Patients
With Autoimmune Thyroid Disease

An Underdiagnosed Association

Marco Centanni, MD; Massimo Marignani, MD; Lucilla Gargano, MD; Vitoe D. Corleto, MD;
Alessandro Casini, MD; Gianfranco Delle Fave, MD; Mario Andreoli, MD; Bruno Annibale, MD

Conclusions: In the patients with AITD studied, about
one third had ABG, which was diagnosed also in young
patients; the measurement of gastrin levels represented
the most reliable tool in the diagnosis of ABG; and the

presence of

anemia, even IHICTGC'H- T.l'i'_‘l Was Sllggf_“ST_l"r’E of

undiagnosed ABG.

Centanni et al. Arch Intern Med.

1999;159(15):1726-1730.




Atrophic Body Gastritis in Patients With Autoimmune Thyroid Disease:
An Underdiagnosed Association

100 - [ Total Sample
[] Patients With AITD
90 - and ABG
B Patients With AITD
80 1 and Without ABG
704
£ 60+
D
& 50
=)
52 40+
30 4
20 4
10 -

Hypergastrinemia APCAb Pernicious Anemia

Reliability of different markers used in the diagnosis of atrophic body gastritis (ABG) in
patients with autoimmune thyroid disease (AITD). APCAb indicates antiparietal cell antibodies.

Centanni et al. Arch Intern Med. 1999:159(15):1726-1730.



Prévalence Anémie Pernicieuse/Thyroidite

Bolaert & al Am J Med 2010

Hazhimoto®s Thyrmdits

A=z ooated

Autarmnugne W armean tliza tzan tin tMaan i@ Total

Chzease M =427 Age® 0yl ohget (vl N = 68 Age® 0y hget 0y M = 405

Type 1 diabates R(L17%) 2440 R3.0) 0 {0 B (101%)

Rhaurmatoid 20 (46801 460 R.() 1 (1AT%) 640 6.0 21 (4. 24%)
arthnts

Femidous 10 (4,458 200 R1.0 0 {0 200 (4 045
anemia

Syshamic lupus 30700 B2 R3.0) 0 (0% 3 ([0.61%)
enythera tosus

Addizon’s dizease B (1178 420 BE.() 2 (2.04%) 625 G&.0 7 (141%)

(elia ¢ discase (1179 RO 70,0 0 {0 B (101%)

Whlign 17 (2.81%)  27.5 40,5 1 (147%)  20.0 20,0 19 (2.62%)

Multiple sclerss F00.70%) 4400 460 1 (147T%) R7.0 RY.0 & (0.81%)

Myasthenia greviz 1 (0.23%) 200 24,00 Q{0 1 (0.20%)

Infla mmatary 3 (0708 BE. 620 1 (147%) R0 R(1.() 4 10.51%)

bowel dizoa o
M ne 67 (B4 TA%) 41.5 460 G2 (O1.18%) 46.5 405 424 [BRGEW)



Prevalence of PCA, AlF, autoimmune gastritis, and pernicious anemia
in the general population and endocrine diseases

O parietal cell Ab+
Bintrinsic factor Ab+

Dautoimmune gastritis

Opernicious anaemia

controls Hashimoto Graves'

THE ol oF

CLINICAL
ENDOCRINOLOGY

De Block, C. E. M. et al. J Clin Endocrinol Metab 2008;93:363-371 & MET'A'EDUSM




Le syndrome thyrogastriqueceuuIniiivIESIES

Le STGA: prévalence insoupgnné

———L

(I'_e STGA;;ecﬁijequences cliniques
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Ce que jentends, joublie. Ce que je vois, je me rappelle. Ce que je fais, japprends
(Confucius AX5F)




‘ SUBJECTS AND METHODS I

A prospective series
of 410 patients: ‘|:o 360 patients with Hashimoto’s Thyroiditis.

e 50 patients with Basedow’s Disease.

4

Screening for gastrine, APC-Ab/IF-Ab
Fe,vit B12

56 G+
48 Hashimoto _
45 G- Control subject

8 Basedow

matched for
A9 F/ 7T M

age 51 17 yrs

age, sex and AIT typ



SUBJECTS AND METHODS IT

PROSPECTIVE AND MATCHED CONTROLLED STUDY
2 YEARS FOLLOW- UP

NO OTHER CLINICAL/BIOLOGICAL FEATURES OF AUTOIMMUNITY
(Diabetes, vitiligo, Addison, Candidiasis and celiac disease were
screened and excluded )

PATIENTS WITH POSITIVE MARKERS FOR GASTRIC AUTOIMMUNITY
WERE INVITED TO PERFORM GASTROSCOPY (ALL ASYMPTOMATIC)
-
] ‘

Statistical analysis was performed with
SAS® version 9.2. Results were consider
significant at the 5% level (p<0,05)

Prof Adelin Albert
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(II)

Hypergastrinemia
(Gastrine >120 ng/ml)

p=0.0002

Vitamin B12 deficiency
(Vit B12 >200 pg/ml)

Positive gastric autoimmunity (N= 56)

] Negative gastric autoimmunity (N= 45
controls)




Ferritin

p=0.04

9 patients
Ferritin<15

hn—HdecCoOm®o

Hemoglobin

NS

(III)

Positive gastric autoimmunity (N= 56)

[] Negative gastric autoimmunity (N= 45 controls)

Globular volume

NS




hyrogastric Syndrome

L. VRANKEN?, E. CAVALIER?, H. VALDES-SOCIN? ;

However, more patients were deficient using holotranscoalamin (73,9%) than with total
vitamin B12 (47,8%) in the “thyrogastric syndrome” group.

The vitamin B12 concentration (both total and holotranscobalamin) was significantly
lower in “thyrogastric syndrome” group (p < 0,0001) that confirms there is vitamin B12
malabsorption during gastritis.

M <referencerange M into the reference range

140F

82,6%
120 | v

100 |- v

80 -

60 -

40

Holotranscobalamin (pmol/L)

201 N E—

RS E—
) 1 ] ]

Controls Autoimmune thyroiditis  Thyrogastric_syndrom

Total vitamin B12 (200-
2000 pg/ml)

Holotranscobalamin
{consensus: 40-200

Holotrancobalamin
(Abbott 25,1-165




Malabsorption de Thyroxine

L-Thyroxine Requirement in Patients with Autoimmune
Hypothyroidism and Parietal Cell Antibodies

Serenella Checchi, Annalisa Montanaro, Letizia Pasqui, Cristina Ciuoli, Valentina De Palo,
Maria Celeste Chiappetta, and Furio Pacini
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mild moderate severe
(n=15) (n=15) (n=17)

—
1

Normal Atrophy
(n=26) (n=47)
Gastric Histology




Familial thyrogastric autoimmune syndrome: a study of 22
kindreds

Selim SID?, Laurence LUTTERIY, Yves BEGUIN?, Edouard LOUIS?, Albert BECKERS?!, Hernan VALDES-SOCIN?
(1) : CHU de Liege, Liege, Belgium.

8 families (Hashimoto = 7/Grave’s disease = 1),
22 (19F/3M) kindred.

. Pedigrees included brothers/sisters (n = 6), mother/children (n = 1), and

monozygotic twins (n = 1). Mean age at diagnosis was 39 + 12 years,

Three patients had a B12 deficiency whereas six other patients had iron
deficiency only. Familial cases had significant lower ferritin and higher
gastrin levels than the control group (p < 0,01).

Antral and corpus gastritis was confirmed in 13 patients. Helicobacter pylori
was found in 6/13 gastroscopies. Two patients had gastric histological
features of Biermer disease with gastrin >1000 ng/ml. B12 and iron

malabsorption improved in HP+ treated patients.
ActalGlinicarBelgicaNabstract) 2045



Clinical, biochemical and histological features in
atrophic gastritis with respect to thyroid status

Table 1  Clinical, Biochemical, and Histological Features in Atrophic Body Gastrtis (ABG) Patients with Respect to the
Thyroid Status

ABG Patients with ABG Patients with ABG Patients with a
Autoimmune Thyroid Nonauteimmune Thyroid Healthy Thyroid
Disease n = 128 Disease n = 41 Gland n = 150

Age, years, median (range) 54 (20-76)° 57 (30-80) 56.5 (17-95)
Female sex, % 85.4" 55.3
Presence of pernicious anema, % 48.4 415 49.3

Active smokers, present/absent 16.4 24.4 24.7

Fasting gastrin, pg/mL, mean = SEM 631 * 48 628 + 83 606 + 46
Pepsinogen I, ng/mL, mean + SEM 17 £ 2 28+9 192
Positivity of intrinsic factor antibodies, % 39.8 317 46,7
Pasitivity of parietal cell antibodies, % 82.9 72.0
Presence of extrathyroid autoimmune diseases”, % 17.2° 7.3 8.0
Presence of active H. pylor infection®, % 20.3 26.8 26.0

extrathyroid Al disease: vitiligo, T1DM

Lahner et al. Am J Med 2008




‘ HISTOLOGICAL FINDINGS (I) I

1 76% (25/33) Lymphocytosis 1 Antritis: 12% 4/33
» 1Helicobacter/4

J Funditis: 9% 3/33

| Both: 549 18/33
e 6 Helicobacter/18




HISTOLOGICAL FINDINGS (II)

0 28% (9/33) 1 33% (11/33) INTESTINAL METAPLASIA
GASTRIC ATROPHY

1 21% (7/33) " 3% GASTRIC CARCINOID/CARCINOMA
HE'—_|COBACTER PYLORI Affter 3 Years of follow-up




LES DIFFERENTS ASPECTS DE LA GAI

Patients 33F/5r—|

Age 53+ 14 46 £13 41 £13
P<0.01
Anti MG 1/640 1/280 1/160
P<0.01
Anti Fl 17% 5% 0%
P<0.05
— Gastrine 488 163 93 —
= (<120) P<0.01 —
- Métaplasie 46 % 21% 10%
~— Atrophie 7 cas 0 cas 0 cas

VALDES SOCIN H, MESUREUR T, POLUS M, DELWAIDE J, LOUIS E, LUTTERI L, BECKERS A
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Si tu donnes un poisson a un homme tu le nourriras un jour.
Si tu lui apprends a pécher il sera capable de se nourrir toute sa vie . (Lao-tzu &5



‘ CAS CLINIQUE CHU NdB I

Biologie 2012:

TPO+, MG+ 1/640, Fl nég
Gastrine 45 pg/mi (>120)
Serologie Hp +
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Biopsie mugueuse 2012 ( Dr Mesure
1 Gastrite antrale severe + Hp
1 Fundite modérée + Hp

1 Biologie 2015 (3 ans apres érradication)

Aspect de Gastrite « nodulaire » 1 TPO-, MG+ 1/160, gastrine 48
| Breath test -




Comment diagnostiquer le SATG?

THYROIDITE AUTOIMMUNE GASTRITE CHRONIQUE AUTOIMMUNE
Rechercher

TPO? ATG?——— HASHIMOTO

PCA?
TBII? —> BASEDOW

Gastrine?
Micronutriments?

Endoscopique+ Biopsie + recherche HP

PCA+, (Fl+), Gastrine+, B12, Fe+/-, HP- — Biermer

PCA+, gastrine “+/-, HP+, Fer+ ——>» Gastrite réversible

surveillance Endoscopique annuelle

MALT LYMPHOME Eradication HP
CARCINOIDE GASTRIQUE

ADENOCARCINOME GASTRIQUE

Valdes Socin & al .Le Syndrome Thyro gastriqgue auto-immun: ses consequences sur les micronutriments
et la tumorigenese gastrique. RmLg 2013




Helicobacter et Inflammation gastrique

M M. IPEliss et &l } FEMS Fomwwicgy and Medical Microbisiogy 44 (2005) 113 139 117
Immunopathology of Helicobacter pylori infection ]
Peptic Ulcer Antrale MALT Lymphoma Autoimmune Gastritis COrps

Chronle exposure Lo H ﬂfm antlgcm Partetal cells

Exhaustive lulp

Catrie Co ninuluthn‘

M® 112 Lamen
™ .
Cells

-3 100
LNy

l\!u

P

| h

.\l% @ | H priovi
@
of B cell growth Adénocarcinome?
Th1 polarization Th cell-dependent H pyloriHK-ATPase

B-cell overgrowth Cross-reactive 1" Cells




H Pylori & Atrophie du Corps Gastrique

Annibale & al
Helicobacter 2001

Annibale
WJG 2005

Annibale & al
Helicobacter 2001

Mini & al
Clin Chem 2006

Veijola & al
WJG 2010

66% ont Hp+
62% Hp+

0%

Histologie- Sérologie

Sérologie

Histologie-Serologie EIA
Immunoblotting

Immunoblotting
Serologie EIA

Histologie-
Immunoblotting




Les rongeurs de Mongolie

Table 4 = astric carcinogenesis in SAelfcopacter avion- infected
hlongolian gerbils

Hiztrop atholorie al findines

o

A

12

=x=hihbs 55
St wlber 4.5
Abophor 4.r5
Intestinal metaplaia 25
Dysplsia 05
=t canes ¥ ns5
St cawmeid 05

49
S
4r4q
S ra
2,4
0,43
0

555
5/5
55
555
3,5

r5
ra

— —
Lrata represent pomitore o feontrol Tnindecte d control animals [m= 5 each]

showe dno abnorm al findmes

Kpdama & al WJG 2005

053 ?

Kagawa J, _Honda S, Kodama M, Sato R, Murakami K, Fujioka T, Enterocromaffin-like cell tumor

ion in Monaolian aerbi




Molecular Mimicry between Helicobacter pylori Antigens
and H",K"—Adenosine Triphosphatase in
Human Gastric Autoimmunity

Table II.  Cross-reactive H*,K*-ATPase and H. pylori Peptides Recognized by Gastric T Cell Clones

Amino acid sequence recognized = LFS' hhﬂlﬂ'ﬂm F";“'Hn |:1 I-H:I e ST T I L T
T cell clones H. pylori protein including the :’_
- P — . . N N i i ¢ 3 e i e,
(epitope) H* K7-ATPase bacterial peptide MI £ SD cross-reactive peptide (position) | mr‘ mﬁ-ﬂ .H.I
] (98-11 )
1.C31 («621-635) IRVIMVTGDHPITAK 799 Y Y
VRVDVRRLDHLMNLI 66 *5 Histidine kinase (264-278) B Histidira kirase {EN—E'?E} 5 To_TEl
1.A04 (a781-795) NLKKSIAYTLTKNIP 194 = 16 i ——
ISNLPYYIATRLVLN 108 =12 Dimethyl adenosine transferase (99-113) | i | wmm HlesmrE s MJ heX EI 2143
2.P24 (ad6-60) KKEMEINDHQLSVAE 233 o 15 - ST
LNNYQKENSLYNHNL 27 £2 Penicillin-binding protein 2 (104-118) | mm‘lmm dm mm il ! b 1330
2.R37 (aB36-850) KAESDIMHLRPRNPK 507 Eﬂ?‘l —E-H-:I '“"-_ e __-\.hl
NMRVFIIHLSPKTCK 19+2 LPS biosynthesis protein (11-25) ¥ o w-chiain
3.A30 (a836-850) KAESDIMHLRERNPK 19+ 6 iRy M lIl--'
NMRVFITHLSPKTCK 16 + 1 LPS biosynthesis protein (11-25) I LHT Iul Eg TSRS 221
4.A15 (a181-195) VIRDGDKFQINADQL 392 ; Bh L = -
VVQGGDKEHAPVLVD 20+ 1 Acetate kinase (93-107) ™ Phosphoglucosaming musase (70-84) R T oy
4.032 (@241-255) CTHESPLETRNIAEF 87 + 9 i g
VIQIGEMPTPAIAFL 758 Phosphoglucosamine mutase (70-84) == Aodlale Mrases I:ﬁ;]_-l '}T} i
4.C27 («256-270) STMCLEGTAQGLVVN 137 + 17 i . o Ly
ALDSLEKVVARLVVK 34x2 VirB4 homologue (78-92) —1 Pericilin-binding pratein 2 (104-118) iy W e
4.C26 (2516-530) VMKGAPERVLERCSS 104 +9
VFEGIPGLSLEAVEK 47 x4 GidA (571-585)
4.A05 (@621-635) IRVIMVIGDHFITAK 99 £ 12
IRIVKTTCDKILDAP 51*6 Porphobilinogen deaminase (35-49)

The important point of the present paper is the demonstra-
tion that all four H. pylori—infected AIG patients harbored in
their gastric mucosa in vivo—activated T cells that reacted to
both H",K*-ATPase and H. pylori. The analysis of the sub-

r ]

1 e - “1v Minlals - [ 3] |
2

Amedei & al J Exp Med 2003



Mimeétisme moléculaire entre urease B de Helicobacter/
B sous unité K+/H+ ATPase

| Mimetisme moleculaire - Erradication H Pylori diminue
HPylori/ATPase gastrique les ATPO et les Anti MG
| De Luis 1998 | -Bertalot 2004. Diminution TPO
| Figura & al 1999 - -Faller & al. De 26%---9% en 1 an.
[] Raymond & al 2000 .~ Pathol Res Pract. 1999;195(4):243-6.

[]

[l
I | Prevalence augmentee de
ATPO chez les patients avec
—— serologie H Pylori+: 10,4% vs
5,8% (N=1621)

D'ELIOS. Trends Mol Med 2004.

Sterzl Physiol Res 2008




Helicobacter » » » Gastrite» » Biermer (?) I

1 Virulence Hp - Peptides microbicides
| Cag A: cytotoxine proinflammat I hB defensing
I Vac A: cytotoxine vacuolisante | Adrénomedulline

| Sab A: recepetur syalique

1 Varis & al Scand J Gastroenterol. 1993
T , : Aug;28(8):705-8.
1 Mimetisme moléculaire

1 K/H ATPase/Hp urease _Is Helicobacter pylori involved in the

pathogenesis of the gastritis characteristi
of pernicious anaemia? Comparison
between pernicious anaemia relatives a

- Neutrophiles (polymorphismes)

1 1l-6 duodenal ulcer relatives.
I TNF alpha
1 IL-1B

. Macrophages M1 bactericides




‘ Risque de NETs et Adénocarcinome I

. Hypochlorhydrie - Hypochlorhydrie
| Hypergastrinémie (>1000 ng/mi) [/ Production de nitrosamines
1 ECL hyperplasie -~ Diminution d’” acide ascorbique
1 Carcinoide gastrigue Anibale & al Gut 2003
‘ . Activité carcinogenique
Carcinoides: ‘

8/71. (11% ) patients avec Sjoblong 1998, Schafer 1985

Anémie Pernicieuse
( moyenne 8 ans AP) adénocarcinome gastrigue

Kokkola 1998 incidence 0,1-0,5%




Figure 2:
Les deux modéles physiopathologiques actuels de gastrite chronique auto-immune.

H. pylori associated gastritis Auto-immune gastritis

Proches infectés? Clinique Predisposition génétique

Gastrine N ou basse Biclogie Gastrine élevée
Anti MG+ Anti MG+ (FI+)
Pepsinogéne I/11 Pepsinogéne I/11
Sérologie HP+ Sérologie HP-

Antrite puis corps gastrique Pathologie Corps gastrique + antre
Réversible si éradication Irréversibilité

Adénoccarcinome gastrique Risque néoplasique Adénocarcinome gastrique
MALT lymphome MNET gastrique (OLGA/OLGIM systemn)

43

Vaisseaux, Coeur, Poumons | Vol 21 | N°4 | 2016

Valdes-Socin & al . Vaisseaux Coeur poumons 2016



Mutation of the gastric hydrogen-potassium
ATPase alpha subunit causes iron-deficiency
anemia in mice. Krieg L & al Blood 2011

sublytic wild type

I
[}
L
c
S
[2]
©
O

rieg, L., Milstein, O., Krebs, P., Xia, Y., Beutler, B. and Du, X.
2011) Mutation of the gastric hydrogen-potassium ATPase

alpha subunit causes iron-deficiency anemia in mice. Blood,
wild type  sublytic 18, 6418-6425.




Human Molecular Genetics, 2015, Vol. 24, No. 10 2914-2922

doi: 10.1093/hmg/ddv054
Advance Access Publication Date: 11 February 2015
Original Article

ORIGINAL ARTICLE

Exome sequencing identifies ATP4A gene as responsible

of an atypical familial type I gastric neuroendocrine tumour

Oriol Calvetel3, Jose Reyes?, Sheila Zuniga, Beatriz Paumard-Hernandez?,
Victoria Fernandez?!, Luis Bujanda®, Maria S. Rodriguez-Pinilla’, Jose Palacios?,
Damian Heine-Suner?, Siddharth Bankal©, William G. Newman1°,
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‘ Quelques mots pour la fin... I

11 1- Je vous ai dit plus sur le sujet
gue ce que Je sals mol-meme.

1 2- Ce qui a ete dit, peut changer
par la suite.

1 3- J'espere avoir soulevé plus de =
guestions que de réponses.

1 4- En tout cas, comme toujours,

Prof Fuller ALBRIGHT plus de recherches sont
Massachusset General Hospital nécessaires



http://www.google.be/url?sa=i&rct=j&q=prof+fuller+albright&source=images&cd=&cad=rja&docid=cPaY01c-F4CpmM&tbnid=FBP78esgt9uyGM:&ved=0CAUQjRw&url=http%3A%2F%2Fihm.nlm.nih.gov%2Fluna%2Fservlet%2Fdetail%2FNLMNLM~1~1~101409229~168626%3A-Fuller-Albright-%3FprinterFriendly%3D1&ei=6fKPUcewKMbK0AWixIHgCA&bvm=bv.46340616,d.d2k&psig=AFQjCNGEYjiftEWHtvIqu_1HstaM2aVYOw&ust=1368474539693420

