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200¢ anniversaire de Gregor Mendel 7 st oo s ot
https://gregormendel200.org/ DE CZ
NEWS CALENDAR GREGOR MENDEL + MENDEL'S LEGACY + ABOUT +

GREGR MEEL's 200 Year Annrsar

Allow me? | am Gregor Mendel. | was a teacher, abbot and researcher. By
now they call me the “father of genetics” - this year | would be 200 years old. d
In this video | introduce myself and this website. Welcome! i

results
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1822 : Naissance a Heinzendorf bei Odrau comme Johann Mendel

1843 : Accueil a 'abbaye de St Thomas a Brno, entre autres di a « des amers
soucis alimentaires »

1866 : Publication « Recherches sur des hybrides vegétaux »

1868 : Elu supérieur de son couvent

- 1872 : « Comthurkreuz des Franz Joseph Ordens » (« Il jouit du respect général
en raison de son comportement humain et de son spirituel caractere doux. »)

- 1884 : Mort a Brno
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Recherches sur des hybrides végétaux L
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Graine Fleur Cosse Tige
Forme | Cotylédons| Couleur Forme Couleur Emplacement; Taille

@ OO Q | — Verhandlungen Versuche iiber Pflanzen-Hybriden.

Gris & . i 5
lisse Jaune Blanc Plein Jaune || Cosse sk Long (~3m) des Gregor Mendel

Fleur tout du lang

DO | e | e | naturforschenden Vereines

Einleitende Bemerkungen

B|.Eln._|: & Vert Violet Etrnit vert C.nsse terminales Court Kiinstliche Befruchtungen, welche an Zierpflanzen desshalb
Ride Fleurs en haut (~30cm) in Brinn. vorgenommen wurden, wm neune Farben-Varianten zu erzielen,
1 =2 3 4 = 5 < waren die Veranlassung zu den Versuchen, die her besprochen

werden sollen. Die auffallende Regelmissighkeit, mit welcher die-
selben Hybridformen immer wicderkehrten, so oft dic Befruch-
tung zwischen gleichen Arten geschah, gab die Anregung zu
- \ . . weiteren Experimenten, deren Aufgabe es war, die Entwicklung
Org an ISI I le I I lOdeIe . Ie pOIS der Hybriden in ihren Nachkommen zu verfolgen.
Dieser Aufgabe haben sorgfiiltige Beobachter, wie Kil-
. 7 % :
Girtner, Herbert, Lecoeq, Wichura u. a. einen
° L A h t reuter, 2 - s
Ig nees pu reS (— OI I lozygo eS IV. Band Theil ihres Lebens mit unermiidlicher Ausdauer geopfert. Na-
mentlich hat Giirtner in seinem Werke .die Bastarderzeugung

g ré Ce é I ’a u tofé CO n d ati O n 1865. im Pflanzenreiche® sehr schiitzbare Beobachtungen niedergelegt,

und in neuester Zeit wurden von Wichura grindliche Unter-
suchungen fiiber die Bastarde der Weiden veroffentlicht. Wenn

° 3 5 5 fécond atlons artl'nCle”e S avec % Hodh nicht gelangonbist.; oin: alliumein: glligos Gesoks fuxsio

Bildung und Bntwicklung der Hybriden aufzustellen, so kamn

1 4 4 das Niemanden Wunder nchmen, der den Uwmfang der Aufgabe
d Iﬁe re nteS Varletes kennt und die Schwicrigkeiten zu wurdigen weiss, mit denen
Versuche dieser Art zu kimpfen haben. Eine endgiltige Knt-

° Analyse de 1 2’980 hybrides = T scheidung kann erst dann crfolgen, bis Detail- Versuche aus

Briinn, 1866. den verschiedensten PHanzen-Familien vorlicgen. Wer dic Ar-

Im Verlage des Vereines. &

>>> Déduction des trois lois de Mendel




Premiere et deuxieme lois : uniformité et disjonction

Loi de I'uniformité (resp. de dominance)

P - Generation i B '
Phanotyp \

|

Genotyp @ @ W ® ®

F1 - Generation

Phanotyp

dominantes Allel fur Blltenfarbe
rezessives Allel fir weil = fehlende Pigmentierung

Loi de disjonction

F1 - Generation

Genotyp

F 2 - Generation
Phanotyp

Genotyp

Hoépital du Valais
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Phanotyp

|
»

Das rezessive Merkmal aus der P-Generation tritt bei den in diesem
Merkmal homozygoten Individuen wieder phanotypisch in Erscheinung.




Troisieme loi : indépendance des caracteres
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Les maladies mendeéliennes : autosomique-dominant
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Loi de 'uniformité (resp. de la dominance)

Phanotyp '\‘

P - Generation

F1 - Generation

Phanotyp

Genotyp @ @ W &

dominantes Allel fur Blutenfarbe
rezessives Allel fir weil = fehlende Pigmentierung

'l

Pere Mere
malade saine
| | [ | |

PG I

@ |

Garcon Fille Garcon Fille
malade saine sain malade

Maladie de Marfan,
neurofibromatose,
maladie de Rendu-Osler,

M Sain
[ IMalade

-
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Les maladies mendéliennes : autosomique-récessif

o
F 2 - Generation
Phanotyp '\‘

1
genchve . . . . enfant enchm’r enf;:m’r eml‘og’r
sain porrteur paorreur malaae 1 1
Das rezessive Merkmal aus der P-Generation tritt bei den in diesem m,ucowsmdose,
Merkmal homozygoten Individuen wieder phénotypisch in Erscheinung. B soin heémochromatose,
[ Malade drepanocytose,

*+3%  Zentralinstitut der Spitéler
Loi de disjonction
pere mere
: porteur porfeuse
F1 - Generation Phanotyp
Genotyp

N Forfeur/porteuse phénylcétonurie,
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Quelques découvertes A i s
1900 : 1944 : 1953 :
Redécouverte Oswald Avery Watson et
des études de démontre Crick
Mendel par que I'ADN est décrivent la
Hugo de le support de structure de
Vries, Carl I'nérédité I’ADN grace
Correns et aux données
Erich von de Rosalind
Tschermak Franklin
1972 : 1977 : 2003 :
Paul Berg Erederik Flna!lsgtlon
développe le Sanger EI)LO\IIIIE?A;en
premier ADN développe

. Genome
recombinant un? Project
méthode
FONDATION féc(;'feﬂzgrr
DE L’ARL

des génes

10
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NGS et OMIM (Online Mendelian Inheritance in Man)

*+3%  Zentralinstitut der Spitéler

7,000
Cost per Human Genome
S100000000 6.000 B Phenotypes with known molecular basis
_ ’ Genes with phenotype-causing mutation
Moore’s Law 5,000
$1,000,000
$100000 —4—m—r—"——————+———— 4’000 1 1]
$10000 m—m———+—
3,000 HUH
AP i e AN [N ) S (S S ) [ I
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2’000 ] . . - = 1 1]
ARTICLE 1,000 1 11 1 1 11
Recommendations for whole genome sequencing
in diagnostics for rare diseases 0 | 1
ISSAID/EMQN Best Practice Guidelines for the Genetic A Q@ N DO A A QA A D N Y YL A 9O
Diagnosis of Monogenic Autoinflammatory Diseases in \q% \q% \°iq \qq \qq \qq \°iq r@g r@g (\90 r@g (\90 (\9\ (\9\ (\9\ '\9\ (\9\ q§\’

the Next-Generation Sequencing Era
ACMG PRACTICE GUIDELINE

Exome and genome sequencing for pediatric patients with
congenital anomalies or intellectual disability: an evidence-
based clinical guideline of the American College of Medical
Genetics and Genomics (ACMG)

PMID 34211152, 35577938, 32176780 Hamosh et al. 2021, PMID : 34169650 | 11
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Et donc les maladies non-mendéliennes ?
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Non-Mendelian inheritance

From Wikipedia, the free encyclopedia

1 Types
1.1 Incomplete dominance
1.2 Co-dominance
1.3 Genetic linkage
1.4 Multiple alleles
1.5 Epistasis
1.6 Sex-linked inheritance
1.7 Extranuclear inheritance
1.8 Polygenic traits
1.9 Mon-random segregation
1.10 Gene conversion
1.11 Infectious heredity
1.12 Genomic imprinting
1.13 Mosaicism

1.14 Trinucleotide repeat disorders

12
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Et donc les maladies non-mendéliennes ?
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Non-Mendelian inheritance

From Wikipedia, the free encyclopedia

1 Types

1.1 Incomplete dominance

1.2 Co-dominance

1.3 Genetic linkage [ |
1.4 Multiple alleles (5 . . E;

1.5 Epistasis
1.6 Sex-linked inheritance [ I C’ b <5—1 |:| EOTIMES
1.7 Extranuclear inheritance

1.8 Polygenic traits O Femmes

1.9 MNon-random segregation ‘ | Legend
1.10 Gene conversion @ o

. . O] F Xa int
1.11 Infectious heredity i bﬂ,,.;’,zof.mwm
1.12 Genomic imprinting oo smaon

1.13 Mosaicism

1.14 Trinucleotide repeat disorders

13



X-fragile : expansion de repeat localisé sur le chromosome X
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FMR1 4(:
gene

CGG
repeats

FMR1
mRNA

FMRP
protein

Phenotype

ATG

5'URT

Normal
6-50

| ——

e @ = (e

~4 Kb

TAA
3'"URT

Premutation

55-200

}

Methylation
?

) A S
G e

Full mutation
> 200

l

X

N
@
15-25% females 10% males 100%
Premature ovarian Tremor/ataxia Fragile X

failure (POF)

syndrome (FXTAS)

syndrome (FXS)

14



X-fragile : phénotypes
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Mutation complete

Syndrome de I'X fragile (FXS) : Intellectual disability,
autism spectrum disorder (50%-70%), dysmorphic
features, hypotonia, gastroesophageal reflux,
strabismus, seizures, sleep disorders, joint laxity, pes
planus, scoliosis, and recurrent otitis media

Pré-mutation
Fragile X-associated tremor/ataxia syndrome
(FXTAS) : Late-onset, progressive cerebellar ataxia
and intention tremor followed by cognitive impairment
Fragile X-associated primary ovarian insufficiency
(FXPOI)
Pas de FXS

Mentai Retardation
Hypotonia (children)
Clonus (adults)
Seizures

Pectus excavatum
Scoliosis

Mitral Valve Prolapse

Obesity

Metacarpophalangeal
hyperextensibility
Double thumb
articulation

Flat feet

Long and prominent ears

Long face

oM

A

......

¢¢¢

‘‘‘‘‘‘

Mandibular
prognathism
Cleft palate and
crowded teeth

Strabismus
Refractation errors

Macroorchidism

15
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FMRL1 : localisé sur le chromosome X, donc...
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X-Linked Inheritance
in Fragile X Syndrome

Unaffected ‘ Carrier
father mother
' ]

{\

[ | [ |

XY
Unaffected Unaffected Carrier or Affected
son daughter affected son

daughter

FXS .

Hommes : 1 sur 2500 a 7000 atteints ;
symptémes graves

Femmes : 1 sur 2500 a 11,000 atteintes
(environ 50% des porteuses de la mutation
compléete) ; symptdmes mild to moderate,
diagnostiqués plus tard

FXTAS :
40% d’atteints parmi les porteurs de la pré-
mutation, 20% chez les porteuses

FXPOI :
Observé chez 20% des porteuses de la pré-
mutation

Bartholomay 2019, PMID 30642066 16



Maladie d’expansion de repeat, donc anticipation
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Four classes of CGG repeat alleles

<45 repeats The most Normal (N)
common alleles contain

29 or 30 repeats

45-54 repeats Intermediate or
grey-zone allele

(1A)

55 to ~200 repeats Premutation (P)
without abnormal

methylation

>~200 repeats with Full mutation (M)

abnormal methylation

Normal

Normal

Risk of FXPOI for females.

Risk of FXTAS for males

and females

Males are affected with
FXS. ~50% of females are
affected with FXS

Transition to a full mutated allele
has never been reported.
Extremely rare cases of minor
changes in repeat number have

been described

Possible instability upon
transmission. Very rare cases of
expansion to a premutation have
been described. Very rare cases of
expansion to a full mutation have
been described in two generations

but not in one generation

Unstable upon transmission and at
risk to pass on a full mutation in
one generation when transmitted
by a female. This risk is
proportional to the premutation

size

Femmes avec pré-
mutations de >100
repeats : 98% de
risque de transition a
une mutation
compléete lors de la
transmission.

Le risque de
transition est modulé
par des AGG
intercalé dans le
CGG repeat.

Régressions :
rarement observées.

Biancalana 2015, PMID 25227148 | 17
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Ce n’est pas encore assez compliqué...

ATG TAA
5' URT l ~4 Kb I 3' URT
FMRT  — cGG 1 .2(3(4(5 (6‘7(8 ( 9 ‘10‘ n (2(3(14 (15 (6‘ 17 .
gene X
Methylation
??Y ? ? ? ?

CGG CGG . CGG . CGG .

repeats
Normal Premutation Full mutation
6-50 55-200 > 200
FMR1 ~ TS s
N " N N
mRNA Pl NN e e

|\£|Mlﬂﬁ

chrX (q27.3) p22.3ajliee 31 RGN | 3 21.1 ECTENEp11.3 [IEE [ ] [ [EEas Il |
Scale 10 kb | | hg19
chrX:  146,995,000| 147,000,000 147,005,000 147,010,000 147,015,000 147,020,000] 147,025,000 147,030,000]

Refsleﬂ genes from NGEﬂI

urated m f i H H H — i i — J—
Locus Reference Genomic tLHG& ! RefSeqGene Fixed Transcript Annotations
ez mt i i -1 H i = i 4 | —
OMIM Gene Phenotypes - Dark Green Can Be Disease-causing
1-AS1
FMR1
GeneBeviews
FMR1
ClinGen Gene-Disease Validity Classification
drome
ClinVar SNV's submitted interpretations and evidence
@ ® o @ ®
w ® ® ® ® ®
vus ® e @ o o oe @
LB @ oD @ @ @@ @
s 4 oo ® D <O a0 o oo o O @ e o
OTH

18
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Garcon de deux ans
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- Retard global du developpement avec atteinte de la communication verbale et non-verbale
- Stéréotypies

- Hypotonie axiale

- Difficultés de la prise pondérale persistantes

- IRM cérébrale normale

- Analyses métaboliques : résultat compatible avec une lysinuric protein intolerance (LPI)

- Pas d’anomalies ophtalmiques ou auditives connues

« Trio exome :
> Reésultat normal pour SLC7A7 (gene de la LPI)
> Reflexe sur 1750 genes impliqués dans la déficience intellectuelle > résultat normal

19
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Demandes : Recherche d'expansion FMR1 (géne de I'X-fragile).
Résultat :

Mutation compléte du géne FMR1: Expansion hémizygote de la région instable de >200
triplets.

Génotype selon la nomenclature HGVS: FMR1.c.-128_-126[(200(];[(200)]

20
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Extensions de repeats et NGS : pas un amour fou
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Séguencage de I'exome et du génome : typiqguement effectué avec la technologie lllumina

Genomic DNA

Bind to flow cell

Cluster formation

j » 1

Fragmentation Add adaptors
|
Bridge PCR
| ’
M 'p p l] | l'“ :\
" ‘l I | : ! LI |
Sequencing
L J
®
o
® 0
o
1 : °

Longueur maximale des reads de
séguencage : 150 a 250 pb
Longueur d’'une mutation FXS
complete : min. 600 pb

>>> Pas possible de déterminer la
longueur du repeat

21
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Autres maladies de triplet

Disease Symbol OMIM  Inheritance Gene Cylogenetic Type Repeat motif Normal Expansion Strand Starthgl9 TRF  TRF
location range range repeat match, indel, STR size,
number % % base pairs
Huntington HD 143100 AD HIT 4p163 Coding  CAG B34 36-100+ 4 3076604 213 9% o 64
disease
Kennedy disease SBMA 313200 X AR %q12 Coding  CAG o35  s362 + 66,765,150 833 E s 1
Spinocerebellar  SCAT 164400  AD ATXNT 6p23 Coding  CAG 538 3382 - 16,327,865 303 95 o e
alaxia 1
Spinocerebellar  SCAZ 183080 AD ATXNZ 12924 Coding  CAG 15-24  32-200 - 112036754 233 a7 0 70 Exe m | e S .
ataxia 2 .
Machado-Jossph SCA3 108150 AD ATXNG 149321 Coding  CAG 1336 61-64 - 92537,355 14 a4 o a2
disease N . .
Spinocerebellar  SCAG 183086 AD CACNAIA  19p13 Coding  CAG 47 21-33 = 13318673 133 00 0 40 °
alaxia 6
Spinocerebellar  SCA7 164500  AD ATXNZ 3p1a1 Coding  CAG 435 37-306 + 63898361 107 w0 0 32 .
ataxia 7
Spinocerebellar  SCA17 607136 AD 8P 6q27 coding  CAG 2542 47-63 + 170870995 37 a4 o 11 ‘ ’ ‘ E I n ‘ E r
ataxia 17
Dentatorubral  DRPLA 125370 AD DRPLA/  12p1331 Coding CAG 734 4988 + 7045880 197 92 o so .
pallidoluysian ATNT z
° oree de RAunungion
Huntington HDL2 606438 AD JPH3 169243 Exon c1G 728 €678 + 87637889 153 95 4 a7
disease-like 2
Fragile-Xste A FRAXA 300624 X FMAT *q27.3 SUTR  CGG 654  200-1000+ + 146993855 25 20 s 75 - - -
FragileXste £ FRAXE 309548 X FMR2 Xqo8 5UTR  CCG 439 200800 + 147582150 153 00 0 48 L] taXI e e rl e re I C
Myotonic DM 160900  AD DMPK 19g13 FUTR  CTG 537 §0-10000 - 46273463 207 w0 0 62
dystrophy 1
= - 7 7
Friedrsich ataxia FRDA 228300 AR EXN sq13 Intton  GAA 632  200-1700 + 71652201 67 100 0 20 ° At n r- b I |
-

Myotonic DMz2 602668 AD ZNFIICNBP 39213 Inton  CCTG 10-26 7511000 - 128891420 208 92 o a3 aXI e S S p I O Ce e e e u S e S
dystrophy 2
Frontotemperal ~ FTDALS1 105550 AD Coorf72  9p21 Intton  GGGGCC 219 250-1600 - 27573483 108 74 8 &2
dementia andfor
amyotrophic
lateral sclerasis 1
Spinocerebellar  SCA36 614153 AD NOPS6 20p13 Intton  GGCCTG 38 1500-2.500 |+ 2633378 72 a7 o 43
ataxia 36 L] , \ ,

.
Spinocerebellar  SCAT0 603516  AD ATXNIO  22q1331  Inton  ATTCT 10-20  500-4500 + 46191235 14 w00 o0 70 N O I I I b re d e re e atS l lS l I a 1 O O O O
ataxia 10 .
Myoclonic EPM1 254800 AR csT8 21223 Pomoler CCCCGCCCCGCG 2-3  40-80 - 45196324 31 00 0 a7 . .
epilepsy of
Unverricht and
Lundborg
Spinocerebellar  SCA12 604326 AD PPP2RZB 532 Promater CAG 7-45 5578 = 146258291 107 00 o a2
ataxia 12
Spinocerebellar | SCA8 608768 AD ATXNBOS/  13g21 uRNA  CTG 1634 74+ + 70713516 153 00 0 46
ataxia 8 ATXNE
Spinocerebellar  SCA31 117210 AD BEANT/TK2  16q21 Inton  TGGAA NA 2538k + 66524302 0O NA  NA NA
atedia 31
Spinocerebellar | SCA37 615945 AD DAB1 1paz.2 nron  ATTTC 0 31-75 - 57832716 0 NAANA - NIA
ataxia
Familialadult  FAME1 601068 AD SAMD7Z  8qe4 inwon  TTTCA 0 4403680 - 119,379,055 0 NA NA NA
myoclonic
spilepsy 1
Fuchs endothelial FECD3 613267 AD TCF4 18621.2 nron  CTG 1040 50-150+ - 53253385 253 w0 0 7.
comeal
dystrophy 3
Oculophanyngeal OPMD 164300 AD PABPNT  14g112  Coding GCG 67 8-13 + 23790682 6.7 00 0 20
muscuiar
dystrophy
Earlyinfantle  EIEET 308350 X ARX Xp213 Coding  GCG 712 17-20 - 25031771 147 30 0 44
epileptic

encephalopathy 1

PMID : 29946432 22
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(Une maladie de repeat Valaisanne)
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= ison des degrés de consanguinité de Saas TE LR R R I TR S I TRE TR Hiabi s
e :vecc;‘:':f ae';:;:lis pour d'autres isolats suisses ' i
gl £ e 2 ——— Dodecamer repeat expansion
Avtess  mombre de familles e in cystatin B gene
39 H H
ow 5 1 20 Bl ¢ roqress
O PO WO DI TR 17 IR s
1 3 10 3 g =
G Am=EO L Caam sy e myoclonus epilepsy
4 6
Egenter  Iligau (SZ) —?1 5% =g 6% =‘3; 79 =11% =11,5% Maria D. Lalioti*, Hamish S. Scott*, Catherine Buresif,
(19349) 52 f.am'"“ R i o T 1 s Colette Rossier', Armand Bottanii, Michael A. Morrisi,
e Wehaone GO ot 9y  =117% =12% =64% Alain Malafosse' & Stylianos E. Antonarakis"
Hauser  Soglio (GR) 8 3 7 11 25¢
i =15% =28% =66% =104% =23,6% - _ .
G0 ccdOBlimiln & < Sl % oS S NATURE|VOL 386 |24 APRIL 1997
'St
(1951) 26 familles =11,5% =38% =11,5% =11% =1,1%
Ammann  Saas (VS) 5 5 18 13 53
(1962) 364 familles =137% =1,31% =495% =3,51% =14,56% Progressive myoclonus epilepsy of the Unverricht-Lundborg type
: (EPM1; MIM 254800) is an autosomal recessive disorder with
Ammann et al. J. Génét. Hum. 1962 onset between 6 and 13 years followed by variable progression to
’ ’ mental deterioration and cerebellar ataxia'. It is a rare disorder
. . 2 ARG s s but more common in Finland (1 in 20,000) and the western
UnC grande famlHC valalsannc atteinte d cpllepsm nlyOCIOnlque Mediterranean', Two point mutations in the cysteine proteinase
1 ' f de rétinlte iementaire inhibitor gene cystatin B (CSTB), proved that this gene is respon-
progr €sSIVE € P °© sible for EPM1 (ref. 3). An extensive search in the CSTB gene
Etude clinique, génétique et anatomo-pathologique‘ revealed mutations accounting only for 14% of the 58 unrelated

EPM1 alleles studied’. Here we report that the majority of EPM1
alleles contain expansions of a dodecamer (12-mer) repeat located

D. KLEIN, M. MUMENTHALER, R. Kraus-RUPPERT et E. RaLrLo about 70 nucleotides upstream of the transcription start site

Institut universitaire de Génétique médicale de Genéve (directeur: Prof. D. KLEIN) et Clinique nearest to thefﬁ’l1 end of the “::i:.STB gene. Nurn;la!l alleles contain 2
i niversitaire de Berne (directeur: Prof. M. MUMENTHALER) or 3 copies of this repeat whereas mutant alleles contain more
Bedirdlogigue U ( than 60 such repeats and have reduced levels of CSTB messenger
R le 11 iuillet 1968 Humangenetik 6. 237—252 (1968) RNA in blood but not in cell lines. ‘Premutation’ CSTB alleles with
ecu le 11 juille = . 237—252 (1¢

— 12-17 repeats show marked instability when transmitted to off- ——
spring.
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Une solution potentielle : long read sequencing

535 Zentralinstitut der Spitéler

DNA can be sequenced by threading it through a microscopic pore in a membrane.
Bases are identified by the way they affect ions flowing through the pore from one
side of the membrane to the other.

Oxford

Technologies
b

DNA DOUBLE -

HELIX :

© A flow of ions through
the pore creates a current.

Each base blocks the
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ix into

two strands.
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identified electronically.

> Third generation sequencing <
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Application : séequencage du génome
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The first complete, gapless sequence of a human genome.

The completed regions
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satellite arrays, recent
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chromosomes, unlocking
these complex regions of
the genome to variational
and functional studies.
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Application aux maladies de triplet
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Résumeé

 Il'y a une multitude de modes de transmission (plus globalement : la
nature est tres créative lorsqu'il s'agit de créer de la souffrance — et
de la beauté !)

- Le NGS a énormément amélioré le diagnostic des maladies rares,
mais il y a encore des lacunes

- La 3® génération de séguencage surmonte certains de ces lacunes,
mais le taux d'erreur est encore relativement éleve par rapport au
NGS

- Le test génétique universel n'existe pas > une des raisons pour
'importance de la consultation génétique

27



Hoépital du Valais
Spital Wallis

Institut Central des Hopitaux
Zentralinstitut der Spitaler

28


http://www.google.ch/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjV9PaX4aPRAhUGbxQKHW9qDMgQjRwIBw&url=http://valaisfootballsummer.ch/home-1/partenaires-2/&psig=AFQjCNGHYWbUY4QOHqzW1ENczTiueXOMpw&ust=1483456718987275
http://www.google.ch/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjV9PaX4aPRAhUGbxQKHW9qDMgQjRwIBw&url=http://valaisfootballsummer.ch/home-1/partenaires-2/&psig=AFQjCNGHYWbUY4QOHqzW1ENczTiueXOMpw&ust=1483456718987275
https://www.google.ch/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiS9fCL4aPRAhVDxxQKHQDXCNcQjRwIBw&url=https://www.swisscommunity.org/fr/decouvrir-la-suisse/valais/histoire-tradition&psig=AFQjCNGHYWbUY4QOHqzW1ENczTiueXOMpw&ust=1483456718987275
https://www.google.ch/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiS9fCL4aPRAhVDxxQKHQDXCNcQjRwIBw&url=https://www.swisscommunity.org/fr/decouvrir-la-suisse/valais/histoire-tradition&psig=AFQjCNGHYWbUY4QOHqzW1ENczTiueXOMpw&ust=1483456718987275
http://www.google.ch/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjTsoq34aPRAhVGWhQKHcw_BFIQjRwIBw&url=http://www.myswitzerland.com/fr/leuk-susten.html&bvm=bv.142059868,d.d24&psig=AFQjCNHcnW8_nDzpak8jSf46lzUKYkoJaQ&ust=1483456810585746
http://www.google.ch/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjTsoq34aPRAhVGWhQKHcw_BFIQjRwIBw&url=http://www.myswitzerland.com/fr/leuk-susten.html&bvm=bv.142059868,d.d24&psig=AFQjCNHcnW8_nDzpak8jSf46lzUKYkoJaQ&ust=1483456810585746
http://www.google.ch/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjb9vDW4aPRAhWJyRoKHZ7QAVgQjRwIBw&url=http://www.myswitzerland.com/en/belalp.html&bvm=bv.142059868,d.d24&psig=AFQjCNGGvpGGjhyOcHLYLRAN2-71PcDXTw&ust=1483456872730660
http://www.google.ch/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjb9vDW4aPRAhWJyRoKHZ7QAVgQjRwIBw&url=http://www.myswitzerland.com/en/belalp.html&bvm=bv.142059868,d.d24&psig=AFQjCNGGvpGGjhyOcHLYLRAN2-71PcDXTw&ust=1483456872730660

