Norogelisimsel Suirecte Endozomal Trafik
Sodyum/Hidrojen Degistiricilerinin Onemi
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Endositozun islevsel onemi

Sinaptik membran dengesinin saglanmasi
Membran proteinlerinin hiicre ylzeyinden uzaklastiriimasi

Noronlarda hiicre yuzeyindeki protein seviyesinin hizli ve
lokalize olarak diizenlenmesi



Rol oynayan Proteinler

Kicuk GTPaz. (Rab)
EEA1, APPL
AP-1,-2,-3,-4
SNARE proteinleri



Sinapslarda ve Aksonal Buyume
Konilerinde Lokal Endozomal Sistemler

Hlcre membrani reseptorleri ve
adezyon molekullerinin

— Say!
— Erisilebilirlik



* Noronlar buyuk ve yapisal-fonksiyonel olarak
Ozellesmis hucreler

* Uzak mesafelerde ve lokal olarak etki gosteren,
bliyume faktorleri, norotrofik faktorler ve
elektriksel aktivite gibi hlicre disi uyaranlara
duyarli olan 6zellesmis endozomal sistemlere
ihtiyac duymaktadir






“Housekeeping” fonksiyon

Cok sayida reseptor sisteminin integrasyonu, noral
gelisme sirasinda hlicre davranisina ydn verme
acisindan son derece kritik 6neme sahip

Hangi reseptor?
Nerede?

Ne zaman?

Ne kadar?

Sinyal iletimi Gzerinde ne sire ile etkili?



Endositoz

Membran reseptorlerinin zamansal ve mekansal
dagilimlarini belirleme

Baslangic hiicre kaderinin belirlenmesi
Noéronal kutuplasma

Noéronal goc

Sinaptogenez



Endozomal Trafik ve Sinaps gelisimi

Drosophila larval Neuromuscular Junction

* GDE ve Liz’e yonlendirme mutant
e Sinyal iletimine devam

* Artmis sinaptik biyume
Neuron 2008 May 22;58(4):507-18



Endozomal Trafik ve Sinaps gelisimi

* Sinyal ileten endozom
mutant

* Azalmis sinaptik biyume

J Neurosci 2008; 28:8316-8325
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Protein Grene Mame

Tissue distibution and subeellular
exression

Human disease associations

KO mouse phenotypals)

NHEI SLCwAT
NHE2 SLO%A2

NHE3 SLOWAZ

MHE4 SLOWA44

MHES SLOWAS

NHET SLOCWAT

MNHER SLOTAS

NHAL SLOGE]
MNHAZ SLOGE?

Sperm-MHE SLC9CS
NHEL {7 SLOSC2

Uhigquitous {plasma membrane;
hasolateral surfiee of epithelia)

Stomach, intestinal tract, skeletal muscle,
kidney, bruin, uters, festis hean, lung:
(plasma membrmne: apical surfice of
epithelia)

Intestinal tract, stomach, kidney, gall
bladder, epididymis, brain: {apical
surfice and meyeling endosomes of

epithelia)

Stomach, kidney, brin; (plasma
membrane; baso-laterl membrane of

epithelia)

Brain (neurons); (plsma membrans
and recyeling endosomesfsynaptic
wesicles)

Ubiquitous {reeveling endosomes)

Uhigquitous { trans-Golgi network and
endosomes)

Uhigquitous {mid- to tmns-Golg
network) and apical plasma
membrane in proximal wbale

Ubigquitous { late recycling endosomes)

Testis-specific
Uhigquitous {plasma membrane,
endosomes)

Spermatieoa (sperm flagellum)
a5

Cancer, ischemia-reperfusion
damage, arterial hypertension (7)

Congenital Na™ diarhes; Sudden
infant death syndmome (%)

X-linked mental retamdation
(Angel-manf/Christianson
syndmme).,

Cancer ()

k]

Famihal autism; attention deficit
hypemetivity disomder

EY

Essential hypenension, diabetes
mellitus (7)

k]

k]

Atacia, prowth retardation, seizures,
slow-wave epilepsy, increased
neurnal excitability, resistant to
cardiac ischemig reperfusion
injury and pre-mutune death .

Reduced vinbility of gastric parietal
cells, hypochlorhydria, Increased
renal renin comtent, impaired
recovery of testinal barner
function.

Mild-diarrhea, acidosis, impaired
acid-base halance and Na-fluid
volume homeostasis in kidney
and intestine. Renal role
confinned in volume homeostasis
confimmed by Gl knock-in and
menal specific KO, Hy percaleiuria,
reduced bone mineral density,
reduced inkestinal caleium
ahsomtion, Spontaneous distal
colitis due to altemtion of gut
microbiome,

Stomach inflammation,
hypochlorhydna, gastrie necrosis.
Diefiective in NH, absorption from
renal thick ascending limb.

=+

Hyper-reactivity, increased
susceptibility to pharmaco logical by
induced seizures,

Reduced mucus seeretion, increased
suseeptibility to mucosal injury,
increased hacterial adhesion in
colon. NHEWNHES double KO
mice have lower blood pressun:
and lower proximal tubular NHE
activity compared to MHE3 KO,

3

Impaired insulin secretion by f-oells,
impaired gluoose tokemnes

Male infertility, asthenozoospermia

3

A Human, B v = variant, ? means the data is not currently available, (7) means the data & not certain
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F Med (Fener 1990;36: T3O-THA

X linked severe mental retardation, craniofacial
dysmorphology, epilepsy, ophthalmoplegia, and
cerebellar atrophy in a large South African
kindred is localised to Xqg24-q27

Arnold L. Christianson, Roger E Stevenson, C H van der Meyden, Julie Pelser,
Francois W Theron, Petro L. van Rensburg, Michael Chandler, Charles E Schwartz

*Belirgin ID (100%)

sIsitme kaybi olmamasina ragmen konusmama (100%)
*Epilepsi (87.5%)



SLC9A6 Mutations Cause X-Linked Mental Retardation,
Microcephaly, Epilepsy, and Ataxia, a Phenotype Mimicking
Angelman Syndrome

Gregor D. Gilfillan,1.215 Kaja K. Selmer,1215 Ingrid Roxrud,3 Raffaella Smith,4 Mdrten Kyllerman,s
Kristin Eiklid,! Mette Kroken,! Morten Mattingsdal,! Thore Egeland,! Harald Stenmark,* Hans Sjgholm,®
Andres Server,” Lena Samuelsson,® Arnold Christianson,® Patrick Tarpey,* Annabel Whibley,10

Michael R. Stratton,* P. Andrew Futreal, Jon Teague,* Sarah Edkins,* Jozef Gecz,!! Gillian Turner,!2
F. Lucy Raymond,'© Charles Schwartz,'3 Roger E. Stevenson,!3 Dag E. Undlien,!2

and Petter Strgmme?14*

e Baglanti analizi

* Xq24-q927.3

* Kodlayici ekzonlar ve ekzon-intron sinir bolgelerinin dizi analizi
* NHE6 geninde 6 bp delesyon

* p.E155_S256 del

* p.R468X

*p.H171fs

* p.V144 R169del



A systematic, large-scale resequencing screen of
X-chromosome coding exons in mental retardation

Patrick S Tarpeyl, Raffaella Smith!, Erin Pleasance!, Annabel Whibleyz, Sarah Edkins!, Claire Hardyl,
Sarah O’Meara’, Calli Latimer!, Ed Dicks!, Andrew Menzies', Phil Stephensl, Matt Blow!, Chris Greenman!,
Yali Xue!, Chris T}fler-Smithl, Deborah Thompson3, Kristian Gra}rl, Jenny Andrews!, Syd Barthorpel,
Gemma Buck!, Jennifer Cole!, Rebecca Dunmore!, David Jones!, Mark Maddison!, Tatiana Mironenko!,
Rachel Turner!, Kelly Turrell', Jennifer Varian!, Sofie West!, Sara Widaa!, Paul Wra}rl, Jon Teaguel,

Adam Butler!, Andrew Jenkinson', Mingming Jia!, David Richardson!, Rebecca Shepherd!,

Richard Wooster!, M Isabel Tejﬂdﬂ4, Francisco Martinez’, Gemma Carvill®, Rene Goliath®,

Arjan P M de Brouwer’, Hans van Bokhoven’, Hilde Van Esch®, Jamel Chell}'q, Martine Ra}rnaudw,
Hans-Hilger Ropers'!, Fatima E Abidi'?, Anand K Srivastava'?, James Cox?, Ying Luo?, Uma Mallya?,
Jenny Moon?, Josef Parnau®, Shehla Mohammed'?, John L Tolmie'?, Cheryl Shnubridgels', Mark Corbett!?,
Alison Gardner'®, Eric Haan'?, Sinitdhorn Rujirabanjerd', Marie Shaw!”, Lucianne Vandeleur'?,

Tod Fullston'®, Douglas F Easton®, Jackie Buylelﬁ, Michael Partingtunlﬁ, Anna Hackett!®, Michael Field'®,
Cindy Skinner!2, Roger E Stevenson!?, Martin Bobrow?, Gillian Turner'®, Charles E Schwartz!2,

Jozef Gecz!3'7, F Lucy Rﬂ}rmondz, P Andrew Futreal! & Michael R Stratton’»18

MATURE GENETICS VOLUME 41 | MUMBER 5 | MAY 2009

>200 pedigri

X kromozomunun kodlayici ekzonlarinin dizi analizi



ID, Otistik davranislar,
Ataksi

3/0Trp-Ser-Thr372
Sentezde sorun yok

Azalmis oligosakkarid
maturasyonu ve yari
omur

Dendritik arborizasyon
kaybi
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NHE9 (SLCIA9)

* 3924
* GWAS

* Nokta mutasyonlari ve
“Truncation” mutasyonlari

e Otizm ve ADHD



Disruption of a novel member of a sodium/hydrogen
exchanger family and DOCK3 is associated with an
attention deficit hyperactivity disorder-like phenotype

M G de Silva, K Elliott, H-H Dahl, E Fitzpatrick, S Wilcox, M Delatycki, R Williamson, D Efron,
M Lynch, S Forrest

J Med Genet 2003:40:733-740

ADHD +ID
inv(3)(pl14:921)
10/21

DOCK3 ve SLC9A9




American Journal of Medical Genetics Part B (Neuropsychiatric Genetics) 147B:1355-1358 (2008)

Rapid Publication

Genome-Wide Association Scan of the Time to Onset
of Attention Deficit Hyperactivity Disorder

Jessica Lasky-Su,' Richard J.L. Anney,” Benjamin M. Neale,>*%% Barbara Franke,”® Kaixin Zhou,'
Julian B. Maller,” Alejandro Arias Vasquez,”® Wai Chen,” Philip Asherson,’ Jan Buitelaar,”
Tobias Banaschewski,'° Richard Ebstein,'! Michael Gill,>2 Ana Miranda,'? Fernando Mulas,'?
Robert D. Oades,'* Herbert Roeyers,'® Aribert Rothenberger,'® Joseph Sergeant,'”

Edmund Sonuga-Barke,*'®1%* Hans Christoph Steinhausen,?' Eric Taylor,” Mark Daly,*¢

Nan Laird,*? Christoph Lange,'** and Stephen V. Faraone**%*

e 930 paret-offspring trio
* SLC9A9 - 6 SNP
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Genes for endosomal NHE6 and NHE9 are misregulated in
autism brains
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