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Viroloji
Patogenez
EBV santral sinir sistemi invazyon mekanizmalari
EBV iliskili gec donemde gorulen norolojik patolojiler
Latent EBV enfeksiyonu
Alzheimer
Parkinson
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Beyin timorleri
Tani ve biyobelirtecler
Tedavi ve korunma

Eve ne goturelim?



EBV

Subfamily

Alphaherpesvirinae

Species

Betaherpesvirinae

1

Genera Human herpesvirus 1
Herpes simplex virus type 1 (HSV-1)
Simplexvirus
Human herpesvirus 2
Herpes simplex virus type 2 (HSV-2)
. : Human herpesvirus 3
Vericelovrus Varicella-zoster virus (VZV)
. Human herpesvirus 5
Crtomegeiovius Human cytomegalovirus (HCMV)
Human herpesvirus 6A and 68
Human herpesvirus 6A (HHVGA)
Human herpesvirus 6B (HHVGB)
Roseolovirus

Human herpesvirus 7

Human herpesvirus 7 (HHV7)

Human herpesvirus 4
Epstein-Barr virus (EBV)

Human herpesvirus 8
Kaposi's sarcoma-associated
herpesvirus (KSHV)




Virolojik dzellikler

 EBNA 2, 3 gen sekanslarina gore 2 tip
EBV1 Amerika, Avrupa, saglkh, B lenfosit
EBV2 Afrika, immunsuprese, T lenfosit
* Populasyonun %90-95’i seropozitif
* Yakin temas, tukrik ile bulas, subklinik seyir, primer enfeksiyon infant, cocuk
e Duyarli konak hiicreleri NF, oral, gastrik epitel, T, B lenfosit, NK, myosit, adiposit, astrosit, néron
e 3faz

orofaringeal epitel ve B lenfositlerde replikasyon
EBNA1, LMP1, LMP2A ile B hiicrelerinde persistans

BZLF1 ve BRLF1 genleri ile tetiklenir



Viroloji

B-Cell | Lineer ¢ift zincirli DNA
Nukleokapsid

Protein tegliment
Viral zarf

Viral zarfta gp350/220 proteini B hiicre ylzeyindeki CD21 res

(

[ Nucleocapsid

gp42 ise MHC class 2 molekuline baglanir

Viral tegument |- P
(CD35 CD21 olmayan B hicresine baglanmada etkili)

Andersen O, Ernberg |, Hedstrom AK. Treatment Options for Epstein-Barr Virus-Related Disorders of the Central Nervous System. Infect Drug Resist. 2023 Jul 13;16:4599-4620.



LMP2A f-,m;rg Eagy
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EBNA-LP
EBNA2

EBNA3A
EBNA3B

EBV genomu latent enfekte hiicrelerde otonom replikasyon
ozelliginde sirkiler epizom/lar halinde bulunur

EBNA1 genomun replikasyon bdélgesine (OriP) bagl
genom replikasyonu, transkripsyonel reglilasyon
tum enfekte hicrelerde ve latens programlarinda var

LMP1,2A Transformasyon, B hiicreleri apopitozdan koruma

Latent proses 11 gen in transkripsyonu ile stirer

Nukleer AG ler EBNA1, EBNA 2, EBNA3A, EBNA3B, EBNA3C,
EBNALP

Membran iliskili proteinler LMP1,LMP2A,LMP2B

Kiiciik non-coding RNA’lar EBER1, EBER2 eksprese edilir

B hiicresi icinde Latens ™) |jtik BZLF1 (ZEBRA), BRLF1
genleri

konak immun yanitinda azalma

hicre 6limi

viral partiktl salinimi



EBV-associated cancers, latency type, and viral gene expression

EBV-ASSOCIATED DISEASE LATENCY TYPE EBV VIRAL GENE EXPRESSION
Healthy individuals 0 EEEERs, BARTs
Burkitt lymphoma (BL) I EEBERs, BARTs, EENAL

Gastric carcinoma

lorll

EBERs, BARTs, EENA1

Hodgkin lymphoma (HL)

EBERs, BARTs, EENAT, LMP1, LMP2

NK/T cell ymphoma [NKTL)

EBERs, BARTs, EENA1, LMP1, LMP2

Nasopharyngeal carcinoma [(NPC)

EBERs, BARTs, EENA1, LMP1, LMP2

Diffused large B cell lymphoma (DLECL)

IT or III

EBERs, BARTs, EENA1, EENAZ, EENA3SABE,C, EBNA-LF, BHRF1 miRNAs

HIV-associated lymphomas

111

EBERs, BARTs, EENA1, LMP1, LMP2Z, EENAZ, EENA-3A,B,C, EBNA-LF, BHRF1 miRNAs

Post-transplant lymphoproliferative disease [PTLD)

EBERs, BARTs, EBENA1, LMP1, LMP2, EENAZ, EENA3ARE,C, EENA-LF, BHRF1 miENAs

Damania B, Kenney SC, Raab-Traub N. Epstein-Barr virus: Biology and clinical disease. Cell. 2022 Sep 29;185(20):3652-3670.




EBV

* Hlcre kulturinde sitopatik etki yapmaz
* B hicrelerinde transformasyon
* EBV ile enfekte hiicre devamli cogalma ozelligi

* BOS da enfekte hiicreler, serbest virus, viral genetik Grinler, anormal
yvuksek diizeyde EBV titreleri bulunabilir

* Norolojik hasarda BOS da EBV titresi, EBV IgG/M anormal yliksek
dizeyde
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Primer enfeksiyon

Yu H, Robertson ES. Epstein-Barr Virus History and Pathogenesis. Viruses. 2023 Mar 9;15(3):714.



Persistan enfeksiyon

Saliva

Yu H, Robertson ES. Epstein-Barr Virus History and Pathogenesis. Viruses. 2023 Mar 9;15(3):714.
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Figure 3. EBV modulation of the infected cell.
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Damania B, Kenney SC, Raab-Traub N. Epstein-Barr virus: Biology and clinical disease. Cell. 2022 Sep 29;185(20):3652-3670.




r—Early infection decreases risk of IM and MS
r— If CMV infection precedes EBV infection,
lower risk of MS

r— Early infection increases risk of NPC Risk of IM is negligible
and EBV-associated lymphomas

Average onset of autoimmune disorders

r— EBV seronegative individuals at lower risk for MS

r— After 50, EBV antibody titers increase
as cellular immune response wanes

- Average onset for childhood Burkitt's lymphoma
Late infection (10+) increased risk of IM Increased risk of
) o EBV-associated PCNSL,
IM associated with risk of CNS lymphomas, and gastric cancer
disorders including MS

EEle : —

Consequences of EBV Infection over the human lifespan

Soldan SS, Lieberman PM. Epstein-Barr Virus Infection in the Development of Neurological Disorders. Drug Discov Today Dis Models. 2020 Fall;32(Pt A):35-52. doi:
10.1016/j.ddmod.2020.01.001. Epub 2020 Feb 19



EBEV-associated malignancies and their forms of viral latency.

tumor subtype % EBV positive latency
PTLD post HSCT =9504 I1I
PTLD post SOT 9504 in first year 111

50-60% after 1 year I/II

Hodgkin's lymphoma classical 30-40% II
AIDS-related 100%

Diffuse large B cell lymphoma late post-transplant DLECL =500% I/11
Elderly DLECL =500%
AlDS-related ~5008

Burkitt's lymphoma Endemic BL 100% |
AIDS-related BL 30-409p

T/NK cell lymphoma Extranodal =9504 I/11

Nasopharygeal carcinoma Undifferentiated 100% I/11

Gastric carcinoma 904 I/11

Zhang Q, Xu M. EBV-induced T-cell responses in EBV-specific and nonspecific cancers. Front Immunol. 2023 Sep 29;14:1250946.



EBV-SSS?

* B/T cell lenfoma, Hodgin

 Noronlari direk/enfekte B hiicreler lenfoma

araciligi ile invaze edebilir e Alzheimer
* Noroinflamasyon, demyelinizasyon * Parkinson
e Glial hiuicrelerde proliferasyon, e MS

dejenerasyon ve nekroz

* Bve T hilicrelerde proliferatif
bozukluklar

e Akut serebellar ataksi

* Menenjit

e Akut dissemine ensefalomyelit
* Beyintm



EBV'nin néroinvazyon mekanizmasi

#=EBV Virion O=EBV Episome ‘= Cytokines, Chemokines, Excitotoxins,

?’m 1.N6roinflamasyon Enfekte B hiicreleri/beyin mikrovaskiler
: endotel hiicresi invazyonu
& - Inflamatuar sitokin ve eksozomlar ile nérotoksisite
! " | e || ]
e et | 2.SSS de enfekte B hiicrelere karsi T hiicre aracili yanit

) pegois @

< }: 3.Molekuler taklit EBNA1 ve myelin baz proteinler
/ et 6, 11, NFO, sC023
Z (TN e 4.Direk invazyon litik enfeksiyon ile néronal hasar popller

L 2 4
\.0’ olmayan hipotez

Diger herpes viruslerin aksine ndronlarda latens gostermez
Ekstrandronal reaktivasyon =) enfekte lenfositler m) SSS
tutulumu

Soldan SS, Lieberman PM. Epstein-Barr Virus Infection in the Development of
Neurological Disorders. Drug Discov Today Dis Models. 2020 Fall;32(Pt A):35-52. doi:
10.1016/j.ddmod.2020.01.001. Epub 2020 Feb 19



EBV enfeksiyonu ile ilgili SSS tutulumu
1. Produktif (primer/reaktivasyon)

EMN SSS komplikasyonlari
Aseptik menenjit

Ensefalit
ADEM

Soldan SS, Lieberman PM. Epstein-Barr Virus Infection in the Development of Neurological Disorders. Drug Discov Today Dis Models. 2020 Fall;32(Pt A):35-52. doi:
10.1016/j.ddmod.2020.01.001. Epub 2020 Feb 19



EBV enfeksiyonu ile ilgili SSS tutulumu
2. Latent EBV enfeksiyonu

Alzheimer

Parkinsonizm
MS

Primer SSS lenfomasi

Zhang N, Zuo Y, Jiang L, Peng Y, Huang X, Zuo L. Epstein-Barr Virus and Neurological Diseases. Front Mol Biosci. 2022 Jan 10;8:816098.



EBV-Alzheimer

 Multifaktoriyel, yaygin, kompleks, ciddi nérolojik bozukluk

* {leri yas, motor fonksiyonda azalmanin eslik ettigi progresif kognitif
fonksiyonlarda azalma

* Noroinflamasyon
* VirUs kan beyin bariyerini gecer, beyin endoteliyal hicrelerinde replike olur

* Beyaz maddedeki néronlarda ve perfuzyonda kayip, gliozis ve
norodejenerasyon

* Serolojik EBV pozitifligi ve IgG duzeyleri (biyobelirtec?)kognitif kotilesme
ve klinik progresyonla iliskili

* APOEe4 alleli EBV pozitifligini arttirir, ileri yasta EBV latentligini ve beyinin

virtise duyarhhgini arttirir
Zhang N, Zuo Y, Jiang L, Peng Y, Huang X, Zuo L. Epstein-Barr Virus and Neurological Diseases. Front Mol Biosci. 2022 Jan 10;8:816098.



EBV-Alzheimer

Enfekte periferik MNH ve beyindeki monosit/makrofajlar

g

noroinflamasyon

4

BBB gecis beyin endotel hiicrelerinde replikasyon

g

Beyaz maddede noron ve perfuzyon kaybi
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Qm | —{EBV-BNLF-2a

——EBV-EBNA3A, EBV-BZLF-1 >

B amyloid plaque and
—>» hyperphosphorylation
of tau protein

Alzheimer's
> Disease

IFNy, TNFa, NKG7,
GZMA, B2M

EBV’'nin  olimsizlestirdigi B hicrelerinin  lenfoblastik
hicrelerinde artmis TNFa ekspresyonu

amiloid B protein aggregasyonu ile ekstraselller plak olusumu
tau protein hiperfosforilasyonu ile intraseliler norofibriler

dugumler

EBV nin kodladigi BNLF-2a antijen sunumuyla iliskili transporteri
bloke eder(TAP)

BNLF-2a TAP inh ile MHC1,2 ekspresyonunu azaltarak cevreye
noronal hiicre ve viral polipeptid salinimini birikimini saglar

EBV inflamasyona ve yaslanma ile kognitif fonksiyon azalmasina
neden olur

immun yanit EBNA3A ve BZLF-1 antijenleri ile tetiklenir

CD8 T efektor hafiza hucreleri CD45RA* (T gyra) immun hafiza
ile iliskili, kognitif performansla negatif korele

Alzheimerda adaptif immun yanit CD8 * T [ra ile yOnetilir,
EBNA3A ve BZLF1 Tgyra ile etkileserek proinflamatuar IFNy,
TNFa ve sitotoksik faktorlerin salinimi (NKG7,GZMA,B2M) ile
kognitif fonksiyon bozuklugu ve hastalik alevlenmesi

Zhang N, Zuo Y, Jiang L, Peng Y, Huang X, Zuo L. Epstein-Barr Virus and Neurological Diseases. Front Mol Biosci. 2022 Jan 10;8:816098.



EBV-Parkinson

* Yaygin, ileri yasin norodejeneratif hastaligi
* Genetik, altta yatan cevresel faktorler

* Nigrostriatal dopaminerjik ndéronlarin dejenerasyonu, striatal dopaminin
azalmasi, noronlarda Lewy vezikdlleri gibi anormal protein agregat
olusumu

* Yaslanan norolojik sistem enfeksiyonun direk ve indirek etkilerine hassas,
bakteriyel/viral enf risk

* BOS ve serumda lenfositik |6kositoz, proteinde hafif yukselme, EBV
antikorlari EBV nin rolu olabilecegini gosterir

* Parkinson olgularinda EBV seropozitivitesi yuksek



B

EBV-LMP1

DPDN sequences

> a-syn aggregation

a-synuchein

it
(ﬁg) —1 i

Pro-inflammatory signals

> IL-1B, IL-6, THF-a, CRP

Parkinson's
Disease

—

LPM1 ve anti-a-syn aa PXDPDN iceren benzer protein sekansina IL-1B, IL-6, TNF-a ve CRP Parkinson riski ile iliskili

sahipler

LPM1 a-synuklein ile carpraz reaksiyon a-synuklein

aggregasyonu

Akut enf /persistan reaktivasyon EBV MHC-2 allelleri ile antiviral
yanit olusturacak proinflamatuar sinyal Ulretebilir, otoimmun

yanit ve Parkinson gelisimi

Zhang N, Zuo Y, Jiang L, Peng Y, Huang X, Zuo L. Epstein-Barr Virus and Neurological Diseases. Front Mol Biosci. 2022 Jan 10;8:816098.



EBV-MS

* Dlnyada yaygin 4-4.5 milyon olgu, Eeng populasyon, kronik inflamatuar,
demyelinizan, kir olmayan, yasam kalitesini bozan hastalik

* Yasam beklentisi 5-10 yil daha az
* Klinik degisken ve 6ngorilemez

* Relaps-remittan tip (%80) en sik, genclerde non-travmatik norolojik
disfonksiyon

* BOS oligoklonal bant varhigi (persistan inflamasyon)

FG konsantrasyonunda artis, EBNA1,2’ye karsi ac, EBV litik
proteinlerine karsi Ts tani

* Kan be?/m bariyeri gecirgenliginde artis, SSS de I6kosit infiltrasyonu,
demyelinizasyon, norode#enerasyon reaktif gliozis nedeniyle sensor, motor,
otonomik ve norokogmtl fonksiyonlarda progresif bozulma

Andersen O, Ernberg I, Hedstrom AK. Treatment Options for Epstein-Barr Virus-Related Disorders of the Central Nervous System. Infect Drug Resist. 2023 Jul 13;16:4599-4620.
Soldan SS, Lieberman PM. Epstein-Barr virus and multiple sclerosis. Nat Rev Microbiol. 2023 Jan;21(1):51-64. doi: 10.1038/s41579-022-00770-5. Epub 2022 Aug 5.



From: Epstein-Barr virus as a leading cause of multiple sclerosis: mechanisms and implications

Susceptibility period . Preclinical phase - Clinical phase
' (asymptomatic and prodromal) : (symptomatic)

Relapse
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr : 8§ § - Clinical/diagnostic threshold
g 5 f Subclinical inflammatory event
Interplay between causal factors g :
E EBV § E
Other environmental factors :
Genetic factors ; I I I
30 Quars 20 ywars 10 years :
Time to first symptom
| a I L i J
Risk factors Early signs {
EBV Biomarkers
« No risk or minimal risk before EBV Infection « Increased lovels of
« Infection with EBV increases risk >30-fold neurofilament light chain
« Risk is higher in individuals who develop infectious « Incidental MRl anomalies
mononucleosis or with high antibody titres against EBV suggestive of MS
nuclear antigens
Symptoms
Other environmental factors  Genetic factors « Vague, non-specific
» Low vitamin D level « HLA-DRB1*1501 (higher risk) symptoms might result in
* Smoking * HLA-AD2 (lower risk) increased medical contact
* Obesity Iin childhood and/or ~ « Non-HLA loci and increased use of
adolescence prescription drugs

Bjornevik K, Miinz C, Cohen JI, Ascherio A. Epstein-Barr virus as a leading cause of multiple sclerosis: mechanisms and implications. Nat Rev Neurol. 2023 Mar;19(3):160-171.
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EBV memory B hiicrelerinin hayatta kalmasini arttirir, konak sitokin yanitinda degisiklikler
immun sistem MS gelisiminde EBV ye bagl otoimmun reaktiviteyi nasil tetikler ????

Soldan SS, Lieberman PM. Epstein-Barr virus and multiple sclerosis. Nat Rev Microbiol. 2023 Jan;21(1):51-64. doi: 10.1038/s41579-022-00770-5. Epub 2022 Aug 5. PMID:
35931816; PMCID: PMC9362539.



Viral-EBV SSS hasar mekanizmalari

EBV-MS mekanizma?

1. EBNA1 (noroglial hiicrelerle kros reaksiyon )

EBNA2 (B hiicre transformasyonu ve MS icin HLA hastalik risk

O =EBV episome () =EBV exosome ¥ =EBV virion ’ =cytokines and chemokines . . .
allellerinin transkripsyonel kontroli)

PERIPHERY CNS

/ \ \ 2. BZLF2, MHC2 ile etkilesir
BENIGN EBV+ B CELL 4 Molecular Mimicry between

eonm carepeatsandmsber | 3. LMP1 proinflamatuar sitokin ekspresyonunu arttirir
- 7. Beyinde viral miRNA iceren EBV ile enfekte B huicrelerinden
& [} Seecific c . o0 0 . 0
¢ \ e ) salinan eksozomlar, viral transaktivatorler ve inflamatuar sitokinler
A CNST- ,\V
MHC I "Tﬁy ; 8. EBER ler IFN-a indiiksyonu ve immun aktivasyon
5
INFLAMMATORY EBV+ B CELL ®
CGNSB ?I flapmat 7 @
-cell infiggnmatory °
T e || onoknes g /ﬁ/cg oo Konak-EBV SSS hasar mekanizmalari
MP1 \n:;f, G trensmitmiRNAs 2. Duyarli HLA allelleri (HLA*A02-/B*07+/DRB1*15)
a © 0 o 0 00 -
LFafb . 3. T cell ile EBV kontroliinde azalma,inflamatuar B hiicre persistansi
o~

4. Molekiler taklit
anti EBNA1 Glial CAM (cell adhesion molecule) ile reaksiyona girer
5,6. SSS de T hucreleri ve B huicrelerinin olusturdugu hasar

EdV virus infecti

e ; . .
e ¥ / ve SSS'ne gecisin artmasi

Soldan SS, Lieberman PM. Epstein-Barr Virus Infection in the Development of Neurological Disorders.

Drug Discov Today Dis Models. 2020 Fall;32(Pt A):35-52. ¥ 1o1 * & k 5 H H
Vasileiou ES, Fitzgerald KC. Multiple Sclerosis Pathogenesis and Updates in Targeted Therapeutic EBNA 1 IgG yU ksekl Igl’ DRBl 15 va rI Igl’ A 02 yOkI UgU MS rISkI ni 16
Approaches. Curr Allergy Asthma Rep. 2023 Sep;23(9):481-496. kat t

Lanz, T.V., Brewer, R.C., Ho, P.P. et al. Clonally expanded B cells in multiple sclerosis bind EBV

EBNAL and GlialCAM. Nature 603, 321-327 (2022).



c CD8CD28CD57* T cells

> PD-1 —> IFNy
NUES > HERV-W ——> Demyelination
] L. Caspase-mediated apoptosis —{ immune exposure —
EBV-EBNA1——> MHC-I. I, STAT1——{NF-xB signaling pathway —— SMAD——

—-—”—"f—) IFNy >

gv-Lmpy MBPspecficantibodies) 1y, 1 cell activation ———>  CTARs

' ——> IL-8, VEGF ——> Angiogenesis
‘ CD4* T cell Multiple

Exo-EBV-LPM1 { MmBp > Demyelination —————

EBV-LMP2A —> TLR9 ——> B cell APC function — > |FNy
VDR |

gp350 aracilig! ile HERV-W lokusu akt olur, demyelinizasyon

EBNA 1 in artmis ekspresyonu MHC-1,2 ve STAT1
aktivasyonu NKKB yolu inh, SMAD yolu inaktivasyonu
Kaspaz aracili apopitoz inh, viral immun kagis

Zhang N, Zuo Y, Jiang L, Peng Y, Huang X, Zuo L. Epstein-Barr Virus and Neurological Diseases. Front Mol Biosci. 2022 Jan 10;8:816098.



* sSCD83 MS de yuksek

EBV antikoru ve D vit duzeyi ile negatif korele

antiviral etki?

hastalik aktivitesini dnler?
* D vitamini

anti inflamatuar etki

EBNA1 IgG antikorunu azaltir

B hicre fonksiyonunda direk etkili ve MS progresyonunu yavaslatir?
* Biyobelirtec?



Fig. 2: Mechanistic links between EBV infection and MS.

From: Epstein-Barr virus as a leading cause of multiple sclerosis: mechanisms and implications
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EBV- beyin timorleri

* Onkojenik virus: primer SSS lenfoma, glioma
e EBV viral proteinleri (EBNA1,LMP1)

* EBV non coding RNA lar (miR-BARTs, miR-BHRFs vb)

Tm proliferasyonu, differansiasyonu, invazyon, metastaz, immun
escape, anti-apopitoz



Primer SSS lenfomalari

* Primer SSS tm lerinin %3-5’i, ortalama yas 65, immunsuprese

* HIV'li olgulardaki lenfomalarin %15’i, HIV’li olgularda insidansi 1000
kat fazla, prognoz daha kotu

* Lokalizasyon klinigi belirler

* Beyin, meninks, géz, spinal kordu tutan non Hodgin lenfomalardir
* En sik diffuz baylUk htcreleri B hicreli tip, agresif seyir

* Tip 3 latens gorulur, cogu gen eksprese edilir

* Bir cok sitokin, kemoatraktan, adhezyon molekulleri malign B hlcre
tropizmi, migrasyonu ve proliferasyonundan sorumiu



HIV?

* Norolojik dejenerasyonda EBV etkili olabilir
e HIV pozitiflerin %18’inde BOS EBV DNA pozitif
bu olgularda HIV RNA ve pleositoz 3 kat daha yuksek
* HIV BOS EBV DNA prediktif degeri yuksek
* HIV-primer SSS lenfomasi ART’ye yanit verebilir, metoteraksat, RT ile
kombinasyon —
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* EBV seropozitivitesi icin EBV RNA EBER ekspresyonu altin standart
 EBV DNA BOS da saptanabilir
 LMP1 genetik delesyonu
EBNA2 ekspresyonunda artis onemli patojenik faktor
* Tc hicre aktivitesinde bozukluga sekonder EBV ye karsi immunite defekti

* EBNA2 antijeninin peptid epitoplari immunitesi normal kisilerde CD4 T
hicre yanitini indukler, EBV iliskili B lenfosit proliferasyonunu inh eder

* HIV ve primer SSS lenfomasi ted alan olgularda 4 ay, almayan olgularda ise
2.5 ay yasam suresi

* Ted BOS’a gecis??? intraventrikiler rituximab
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transformation process
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pathway escape System
St > RelA/p65-HK-2 signaling pathway Lymphoma

L EBV-LMP2A —> Ras/PBBK/Akt o cistance to apoptosis
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IL-12 nin EBV micro RNA aracili azalmasi ile enfekte hiicrenin

EBV spesifik CD8 T hiicreler tarafinca taninmasi inh olur IRF-7(IFN regulatuar faktor) EBV latentsinin regllasyonu ve
onkojenik 6zellik

EBV antiapopitotik gen ekspresyonu, immunokompedansta LMP1 B hicrelerinde immortalite, IRF-7 ekspresyonu

azalma, latent EBV aktivasyonu, B hiicre proliferasyonu ve SSS induksiyonu, EBV onkogenezini arttirir

lenfomasi

LMP1 NF-kB sinyal yolunu aktive eder, programli 6lum
ligandi (PD-L1) akt ni arttirir, tm immun escape

Zhang N, Zuo Y, Jiang L, Peng Y, Huang X, Zuo L. Epstein-Barr Virus and Neurological Diseases. Front Mol Biosci. 2022 Jan 10;8:816098.



EBV-positive PCNSL in a 65-year-old male patient.

Sol parietal lobda nekrotik lezyon, beyaz cevherde 6dem

N. Soni et al. AJNR Am J Neuroradiol 2023;44:1002-1008
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Glioblastom-EBYV

* Primer malign tm lerin %75’i gliomlar, cogunlugu glioblastomalar
* Tanidan sonra 12-18 ay icinde mortal

e GBM beyin bx EBV pozitif

* Plazma EBV RNA/DNA, miRNAs, EBV titresi pozitif



EBV miR-BARTH-3p, miR-BART2-5p, miR-BART6-
3p, miR-BARTY, miR-BART15, miR-BHRF1-3

<a>— @) -

~———
oot —-‘ miR-122

EBV LMP1, LMP2, EBER, EBNA, BART tm hticrelerinin differansiasyon, proliferasyon,
apopitozunda roll var, gbm patogenezde yeri var mekanizma?

Gliomal olgularda aberan miRNA ekspresyonu

EBV konakta miR-122 ekspresyonunu azaltir, tm progresyonu

Zhang N, Zuo Y, Jiang L, Peng Y, Huang X, Zuo L. Epstein-Barr Virus and Neurological Diseases. Front Mol Biosci. 2022 Jan 10;8:816098.

> Glioblastoma




Tani ve biyobelirtecler

* Seroloji EBV VCA IgM, G, EBNA1 IgG
 BOS EBV DNA (litik enf)
Oligoklonal bantlar (MS spesifik)
e Goruntuleme MR demyelinizasyon, MR spektroskopi néroinflamasyon
* Yeni biyobelirtec sNfl (noroflament hafif zincir)



SSS tutulumunda EBV tedavisi

e Hedef virus/konak
* B hlicre azaltici rejimler MS
e Antiviral
EMN viral yika azaltir, litik enf/reaktivasyon?
EBV iliskili primer SSS lenfomasi, SSS latent EBV tedavisinde

* immunomodulasyon
anti CD20 MS

Plrin analogu CD19 azaltir MS
otoantikorlari nétralize eder



latent MS faz 1

EBV gen ekspresyonunu indukler ve kr EBV reaktivasyonunda
lenfoma hucrelerinin antivirallere kullanilabilir, nérolojik patolojilerde
duyarlihgi arttirir konfirme degil

e Kicuk molekul inhibitorleri latent MS de uzun dénem
EBV hedefler, BOS gecisi iyi remisyonda etkili mekanizma?

insan calismasi ekspresyonunu inh eder, EBV litik enf

) da selltler ve viral genleri inh edebilir,

modifiye T cell, NK, ve Vy9Vo2 T cell calisma sayisi az

kombinasyonlari EBV iliskili kanserler
icin arastirilmakta

Soldan SS, Lieberman PM. Epstein-Barr Virus Infection in the Development of Neurological Disorders. Drug Discov Today Dis Models. 2020 Fall;32(Pt A):35-52.



* Asl
primer enfeksiyonu onleme
gp350/220 ilk insan asi calismasi, 1995

Faz 1 gp350-Ferritin nanopartikiil/gH/gL/gp42/gp220 proteinleri
(onkojenik olmayan) kodlayan mRNA-1189 asisi klinik calismasi devam

Multiple EBV antijeninin kombinasyonu ya da genom icermeyen viris
benzeri partikilleri (VLP) kullanan diger asi calismalari



Eve ne gotlrelim?

* Immun sistem EBV primer/latens/persistans??
* EBV’'nin neden oldugu SSS hastaliklarinda patogenez net degil
Kronik inflamasyon, otoimmunite ve onkojenik transformasyon
* Etkili tedavi kisitli
* Eksik?
EBV SSS de latent fazda nasil persiste oluyor?
Etkin antiviral ve immunmodulatuar gelistirilmeli
* Gelecek
Asl ve kisisellestirilmis immunoterapiler



Sabriniz icin tesekktr ederim.



