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" = AvayvwpiCouVv Tov pe HM oe kUTTapa Asppwpartog Burkitt.
MeTayeveoTepeg emIONUIOAOYIKEC HEAETEC OUVOEOUV TOV 10 UE
AoIpgWwoEC voonua agoU TpwTd aviXveuThkav avriowpdrd o€ HEAOG Tou

gpyaocTnpiou.
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= To 1970 avixvevetar To DNA 7ToU 10U 0 Kapkivwpa
plvopdpuyyd

| OXETTETaNE |2 Aéumwuaﬁ

Jplakia oe acBeveic pe AIDS

= >uoxéTion Kai pe kar T-cell lymphoma kar Hodgkin's disease
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= [pappiko, ds ﬂTOU 175 kbp-KkwoiKkoTC 1100
’”E=lt-pw:re'fysg___ |

= Eikoodeopo kawiolo, 100-110 nm didpeTpo

= 162 kayopepidia

= ‘Eva dapoppo, ToAAEC popEC ACUHPETPO UAIKO YUPW aTTo To
kayidlo (tegument)
= ‘EAUTpO TIOU TIEPIEXEI TIG YAUKOTIPWTEIVEG TOU 10U-gp350 -
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ﬁ-epwpuayé—veg—xpomouég yid 10ToUC AOYW TNC TTEPIOPIOUEVNG
EKPPAONC TOU UTTOOOX Ed
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= O umodoxéacg civar o CR2 (CD21): urodoxéag yia to C3d
KAdopa Tou ouprAnpWHAToC-ouptapayovrac popio MHCII
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T cell Cytotoxi
Cohen NEJM 2000 Serow) Yreell
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- = > 71d emBnAia moAAamrAaciaCeTal aAAd OevV TTAPAUEVEI-

- —acyclovir-avaoTéAAel TRV EKKPION Tou dAAd eV Tov
ekpiCwvel amo Ta B-AsppokUTTapa

= KUTTapo mapdapovng Tou 10U pvnpoviko B-Asp@okUTTApO —

= 1-50/1.000.000 AeppokuTTdpwy HoAUVOVTAl Kadl PEPOUV
) yla Xpovia — _ 2 é

wHaTIkn amopboAn Tou.ioU. oTo odAIo
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-~ emBNAIAKA KUTTAPA) EKPPACOUV [id TOIKIAIA “VEWV™ aVTIYOVWV
TTOU KWOIKOTIOIoUVTdI dTTO TOV 10.

= MeTaypagh kai peTdgpacn Tng ZEBRA mwpwrEivng -
(transcriptional activator),n omoia evepyomolgi Ta carly
yovidia Kal To AUTIKO KUKAO

yvBeon 1ng, DNA moAupepaong

AAamrAaciaopoc. ou. DNA

—
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ompwreivwy. (gp350/220 Kai
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= Early Antigen (EA) _—
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= Membrane Antigen (MA)




Tikéc mpwrelveg mou ekppalovrat atn AavBavouaa

Maintenance of B-cell proliferation Prevention of
EBV episome reactivation from
latency

] et I
EBNAD CLMPT) EBNAD EBNAD CLvp2>

f L 1

TABLE 1. ExrRESSION OF EBV LATENT GENES IN DISEASE.™

PaTTERM OF

Latemcy  EBMA-1 EEMA-2 EEBMA-3 LMP-1 LMP-2 EBER Dhsease

Type 1 + - - - - + Burkitt"s lymphoma

Type 2 + — — + + + MNasopharyngeal carcinoma, Hodgkin's
disease, peripheral T-cell lymphoma

Type 3 + + + + + + Lymphoproliferatve disease, X-linked

lymphoproliferative disease, infec-
Hnous mononucleoss
Other * — - — + + Healthy carrier

= Latency program:ékgpacn povo LMP1, LMP2-anpéoiteg ato aloTnua
avooiac- B AeppokUTTapo o€ npepia

=  Emavevepyomoinon: ékppaocn EBNA-1 MONO -016x0¢ KUTTAPOTOE IKWY
AEUPOKUTTAPWYV
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Apoptosis Inhibition of outgrowth of
=R EBV-transformed
\ cells
~ Interferon
Up-regulation

of Bel-2, A20 — —
\ A A
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Aidpuyn Tou CUCTANATOC Avooidc HEow
=  qapaywync IL-10 (BCRF1)-avaoTtoAh oUvBeong Interferon-y
L= BARFT- utodoxEag yia Colony Stimulating Factor-1
"Colony' Stimulating Factor=1.- evuoxuon TapayWynGLFIN=a-amoTéAEoA: avaAoTOA
L TIAPAYWYNG IEﬁl
"SNEBNA-1 avacTeAAEI ThV amodopnon ThG ATo To TTPWTEAoW Id.
=  AvdoToAn ThG ATTOTITWONG

Cohen NEJM 2000
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Normal B-cell differentiation

Antigen T-cell help Survival Cell division
T-cell help + antigen signals
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gac‘:ﬁ‘. B-call blast GCB cell Post-GC B cell Memory B cell
v S

V Growth & \\Qf’ \03 \-.d) O) |
program Default Latency

program program

Virus EBNA-1 only

EBV infection
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= CD8 Acpgpokurtapa avayvwpilouv Thv EBNA-3 mpwTeivn petd
Thv o eia vooo

= > Tnv ocia pdaon 40% Twv CD8 AcpwokuTTdpwy avayvwpilouv -
TIPWTEIVEG TNG AUTIKAC pdong.

= Ta avriowpara epgmodiCouv TNV HeTddooh o€ dAAd KUTTApa

‘



—[Lawson 2004, NEJM
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Figure 3. Putative Checkpoints in the EBV Life CQycle That Might Give Rise to Lymphoma.

EBV normally infects naive B cells in Waldeyer's ring, which differentiate into memory B cells, exit the cell oycle (thick red arrows), and are there-
fore not pathogenic. Hodgkin's disease arisas from z virus-infected cell that is blockead at the germinal-center stage, which results in constitu-
tive expression of the default program. Burkitt's lymphoma arises from a germinal-center call that is entering the memory compartment but is
stuck at the point of proliferation owing to the activated c-myc oncogene. Consequently, the cell expressas EBNA-1 only. In both Hodgkin's dis-
ease and Burkitt's ymphoma, the critical event may be a cellular mutation during the immunologic disturbance associated with acute EBV in-
fection. Because the number of infacted cells is so high at this point, thera is a reasonable possibility that the cell undergoing mutation will have
thevirus in it by chance Any cell other than the naive B cell in Waldeyer's ring that bacomes infected (thin red arrows) and expresses the growth
program will continue to profiferate, because it cannot differentiate out of the celi grcle (thin dashed purple arrows). The rarity of such an event
highlights the extent to which EBV infection is carefully controlled. Normally, bystander B-cell blasts would be destroyad by cytotoxic T cells
(CTL, blue arrow), but if the CTL responsa is suppressed, the blasts can lead to post-transplantation ¥mphoproliferative disease (PTLD).
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— =EUAGIIWONG povorupnvwen =LnfectiousiMononucleosis (LM)=
~ Tiapojoid KAIVIKA £1KOVA TTPOKAAOULEVN ATT6 CMV, Toxoplasma
- = IITANIOTERA: tdoxouv veppoi Kal TTVEULOVEG
= KIN.Z: MnviyyiTida, eykepaAiTida-mBavd 6avarngopog

XPONIA AOIMS)=H
= Téc Twv avBpwmivwy OYKWV- Human tumor virus
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~ AeppadevomdBeia -papuyyiTida aTo 50% Twy doBeviy
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- = 2mAnvopeyahia
KoiAiakn ducwopia o€ €pnpouc Kai vedpoUs EVAAIKEG
Epedvion e€avBnparog pera amo Anyn Ampicillin

= ALFOTEPO 2YXNA: OpoupoKuTTapoTTevid, ailoAUGH, VEUPOAOYIKEG ETTITTAOKEG

Mononucleosis
causes:

* Fever
+ Fatigue

+ Sore throat

« Swollen lymph
glands




Epyaactnplakn dtayvwon-Emixplopa mepUpepLKoU

ATutta AeppokUTTApa- T AcpoKkUTTERGE
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~ =FAUCnpEva nraTika EvCupa o€ TooooTo 80-
100 7% Twv acBevwy pe ofeia A.M.
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~ =2 UYKOAAOUY VAUKOTIDWTEIVEC ETIPAVEIAC KUTTAOWY

ahMwyv g1dwv (RBCs ahoyou).
- Aev givar €101kd Tou EBV
- Tithogc 1 : 40 civai ©eTikoc via o&eia.A. M.
- O¢TIKA:
= 50% ThV. 1n epdopdda Tne vooou -
= 60-90% th 2" n 3" ePpdopdda o ——

OTEPA TWV 3 ETWV, 5-

/o 0 EVNAIKEC
Yeudwcg BeTikd: o€ auTodvooad voonuard



=C1Ts : ouvHBwC | aAAd dev
-“—‘_UVEUmUKOVTC(I oe 0Aoug IgM VCA.

aAAd umdapxouv kai EBNA-1 non responders.

ﬂe«nunan E napouola ATUTIWY. ASHOOKUTTAPWYA
‘ Ot (‘cuvnI 5#.
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~ - Viral capsid antigen (VCA)-TO TTIO SYXNA
~  XPHEIMOTTOIOYMENO X~ TH ATATNQ>H

= Early antigens (EAs) -ouciaoTikd dev
XPNOIHOTIOIEITAI OTN Oldyvwan

ein-Barr nuclear antigeny(EBNA=1)=we
0 a, o £l Tpoopatn
taAid Aoipwen.




= To Acyclovir dev cuvigTdral (Ta cupmTwyaTa opeiAovTal o€
avoooAOYIKH ATTOKPIGH GTOV 10)

= XopAynohn KopTIKOGTEPOEIOWYV
-amoppactn TNC avwTEPNC AVATIVEUGTIKAG 000U

‘-cjﬁsia dIHOAUTIKRA avaipia
’ ‘ \ C a ’

EMBOAIO niBavog ovoxog gp 350
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= Tpia evpnuara:

omavia

1. Zopapn vooocg yia > €€1 pnvec ano Tnv. Evapén
TnG oéeiac Aoipwénc

WENWEVOLLTITACI AVTIOWHATWY; g
e —
){Maou (m.x.

nwariTida), kail avixvevon Twv EBV avriyovwyv n

Tou EBV DNA oTouc 10T0UC
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3 A6uvﬁuia eAEyxou TnG EBV Aoipwénc -ave€EAeykTh uttepTAacia Acp@ikoU 1GToU.

=  MetdAaln vovidiou (Signalling ymphocyte activation molecule “ssociated
rotein ) n omoia odnyei oc diaTapaxn TG YUGIOAOYIKNG AEIToupyiag HeTAEU Twy
T kai B Aep@okuTTdpwy: pn eAcyxopevo¢ ToAAamAaciacpoc Twy EBV-poAuopévwy
B AeppokuTTdpwy.

_c_popﬂ‘r'\'?"
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Thorley-Lawson, Nature Rev Immunol, 2001
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= Burkitt's Lymphoma (Aq:pmﬂ)Tl OYKOI TNG olayovac. ZUAAoipwén HeE To uAaauw&o TNG
_r—-—'a\ﬁ'Vomag eEaoBevei TNV IkavoTnTa TWV T-AgHPoKUTTAPWY Vvda sAeyEouv TN VOGO-

AiayetaBeon Tou yovidiou myc Kovid oTo Yovidlo ThG oTaBepnc mePIOXNG TWV
avoocoopaipiviy

=  KAwvikn katavopn Tou yovidiwparog Tou 10U-KOINO TTPOITONIKO KYTTAPO KAI
2TIX AYO TIEPITIT2ZEIX
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EBV Viral Load is Increased in Patients

PTLD NO PTLD

500,000 - H
B

50,000 - W

&
5,000

* GENOMES/ 100,000 PBL

Riddler, Blood 1994

\\

EBV SEROPOSITIVE EBV SERONEGATIVE

Viral Load Used to Monitor Transplant Patients:
Increased EBV load at onset of LPD

Used to initiate preemptive therapy



2 UoxETon oV EBV [1e dAAa voohiaTa

Table 2. Diseases in Which EBV May Have a Causative Role.

Controversial
Definite Role Strong Association or Discredited Association

Infectious mononucleosis Burkitt's lymphoma Rheumatoid arthritis

X-linked lymphoproliferative disease  Hodgkin's lymphoma Systemic lupus erythematosus

B-cell lymphoma in patients with Multiple sclerosis

immunosuppressive disease Breast cancer

Nasal NK-T-cell lymphoma*

Chronic fatigue syndrome
Nasopharyngeal carcinoma

Leiomyosarcoma in immunosuppressed
patients

- MINIREVIEW
Routine Epstein-Barr Virus Diagnostics from the Laboratory
Perspective: Still Challenging after 35 Years

JOURNAL OF CLINICAL MICROBIOLOGY, Aug. 2004, p. 3381-3387
Vol. 42, No. 8
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.~__To oapKwHa Kaposu n'rav TO KAIVIKO OUVOPOHO TTOU oEnvnae
oTnv. avakaAuyn Tou 1ov Tou HIV

= Amo moAAd Xpovia To Bswpoloav AoiHwoouC aiTioAoyidc

= O 10¢ avakaAuwOnke 1o 1994 ano Tov Yuan Chang oto
Columbia University
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= Body Cavity Based Lymphoma

e
=  Multicentric Castleman’'s Disease

= Multiple myeloma?

R

- Mepikég peAéTeg £€de1€av OTI o 10¢ PpiokeTal o€ KUTTAPA
pHUEAWHATOG.

- Opwce o1 meploooTepol epeuvnTEC Oewpouv ot o HHYV - 8
ﬁupommﬂ IToAAatAoUv MUE "-!-
EN 2.: TIpwTEivn Tou 10U

aBpavmrouel ™ 6paan TNC TPWTEIVNC TOU
peTivopAaoTwparoc (oykokaTraoTdATikn dpdon)
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= EpyaoTnpiakn diayvwon
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€ Th YEWYPAPIKA TTEPIOXNA.







Acore oy yoN\oyoyegl yz HrY -8

—

%rocpmé'g'negzoxég
— Ao, NoTia eve®y , Meon

Avotoin —

= X' meroyeg s Apoumg, 32 - 100% twv
LTOPWY. eVt poivopeve pe HHV-8

7] Xaovowey) Apafia, To KS stvorr 0 o auyvog
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=" 'Atopo porvopeva pe HIV
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