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KLASIK SORULAR

Nereden vucudumuza giriyor ?

Ik sikayetler neler ?

Ik nerede replike oluyor?

Diger dokulara nasil yayiliyor ?

Hangi dokulara zarar verebilir (MI) ?

Viral klirens oluyor mu? Yoksa persiste mi
ediyor ? Nerede latent kaliyor ?

Baskalarina nasil bulasiyor ?




KLASIK OLMAYAN SORULAR

Neden ikozahedral yapida ?

Neden cok fazla protein kodlayan gen tasiyor?
Interhost ve intrahost variety ne demek ?
Kompartmanisazyon ne demek ?

Neden zarar versin?



YASLI, TECRUBELI VE GIZEMLI

HCMV (~235Kb)| TRL UL IAL | IRS us TRS
VZV (~125Kb) UL IR us | IR
HSV (~150Kb)| TRL UL RL | IRS | US | TRS
EBV (~170Kb)|TR [U1 [IR1|u2 |IR2 U3 IR3 ua R4 Us [TA |

doi:10.1128/CMR.00034-08



TRL RLIRS  TRS
i 0L bat' o @

ONA pol ULg7e
L [ Nd’gH 4\ < aUL1A
g

4UL1%0
4UL12%
a7 <UL% <pp!t <K
QU7 <JE2 RS 1> <[TRSf
UL16E> <ppb <Lt
ULBe> <40 mRULI2(> <UL
UL33R> UTeE  emiltob QULN4T  UST
QL6 Sl
405
453
436
L VRS [N
50 100 150 00 200K
W Antial chug argets
W Entry mediators
3 Intringic cellular defense antagonists

[ NK cell function inhbitors
m Chemokines, chemoking receptors, cytokings
B T ool function inhbtors

J Clin Invest DOI: 10.1172/JC145449



LIL1E
LI53, US10

US2, Us11
LI56

pPRES

Acts as a decoy for N cell-MHCI homolog
Hateniion of MHC in endoplasmic retculum

Cegradaton of MHC and MG

Attacks the TAFP complex and interfere with
cytosolic paptide transport

Inhibits proteazome acity

Herpesviruses: Harmonious
Pathogens but Relevant Cofactors in
Other Diseases?
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Views of viral pathogenesis
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BU GOZU BIR YERDEN TANIYORUM




FIGURE 3 This biopsy specimen from a patient with cyto-
megalovirus colitis shows a classic "owl-eye” intranuclear in-
clusion (arrow) and intracytoplasmic inclusions. The dense
intranuclear inclusion with surrounding halo is formed when
the mass of viral particles shrinks away from the nuclear
membrane during fixation. While herpes simplex virus intra-
nuclear inclusions can have a similar appearance, CMV is the
only member of the herpesviridae family that contains both
intranuclear and intracytoplasmic inclusions. Hematoxylin and
eosin stain, 1000x oil immersion.



SITOPATIK SUREC ?
Raymond Razonable
4 HAFTA
FIBROBLAST

FIGURE 1 Cytaomegaiovirus-induced cytopathic effects
Unstained preparation: 100X magnification
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YUVALANMAK (LATENCY)

NEREDE?

SAPTANAMAYAN VIRAL REPLIKASYON

KAN (LOKOSITLER,TRANSFUZYON)

ORGAN PARANKIM (ORGAN NAKLI)
NASIL ?

CmvIL-10 (LAcmvIL-10)
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Human cytomegalovirus reprogrammes
haematopoietic progenitor cells into
immunosuppressive monocytes to achieve latency

Dihan Zhu'#, Chaoyun Pan™, Jingxue Sheng™®, Hongwei Liang™**, Zhen Bian*?, Yuan Liu’,
Fhong Trang**, Jianguo Wu'®*", Fenyong Liu=**, Chen-Yu Zhang 0" and Ke Zen0'3*

The pregise call type rmatln:g. latent human cytemegatovirds (HOMY ) remains elusive. Hare, we rap-:lr't that HCMV repro-
grammesx human hasmatopalatlc progenttor calls (HPCs) Inte 3 unigue monocyie subset to achleva [atancy, Unllka conventional
manscyles, this monocyte subset possesses higher levels of B7-HA4, IL-10 and Inducible nitrle oxlde synthase (IMOS), a longer
llfespan and strong Immancsuppressive capacity. Cell serting of petlpheral bleod from latently Infected human donors conflims
that only this monocyte subset, representing less than 0.74% of peripheral menonuciear celbs, s HCMY genome-pasitive but
immadiateaarly=negativa, Mechanistic studias domonstrate that HCMY promotas the differantiatlon of HPCS Into Bhis mono:
cyte subset by actlvating cellufar signal transducer and actlvator of transcription 2 (STAT3). I turn, this monocyte subsal gon-
erates a high level of nitr oadde (NOD o sHence HCMY (mmadiate-early transoripiion and promote vieat latency, By contrast,
the UWS2E-kmockout HCMY mutant, which ks incapabie of activating STAT3, falls to repregramme the HPCs and achieve latency,
Cwr Tinding raveal that via activating the STAT3=INOS=MO axis, HCMY differoniiatas human HFCS Into & longovaus, Immiino:
suppresslve monocyte subsot far viral latency.



Otonomi ?

Bacteria Fungi
L0 T TN T NS Cryplarons aeufornais
deucelle malitensis e Axgerailis punigons
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Nat Rev Immunol. ; 11(11): 762-774. doi:
10.1038/nri3070.



Dogal ve edinsel immunite isbirligi
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HUCRE TROPIZMI

» gH/gL/pUL128-pUL130-Pul131a
» gH/gL/gO

 PDGFRa (knockout mice)

www.pnas.org/cgi/doi/10.1073/pnas.
1806305115



Day 76 after onset of symptoms
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VIRAL YUK
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Journal of Infectious Diseases, 1975, Vol. 132, Iss.5,
pages 568-577



‘the wrong virus in the wrong cell line
using the wrong end point

A
. Local
= (4 Productive
| 0
. 0 Viraemia Gy
: Steroids
"' 0 Tarpet 4

Immune —, O ~ W
' __ M Toxicity
L_M Lysis
—+ ———" W Immunopathology

Immune

Journal of Pathology
| Pathol 2015; 235: 288-297



Probahility of disease (%)

Average hearing thresholds for the worstear )

01,54 kHz (dB HL)

04

Pre-emptive
treatment

12 =

105 <

on

4 5 3
Wiral load (log,, genomic copies/ml urine)

e

[ ] '- .lll. II.'- ] = [ ]

1 | |
2 3 1

Log,, CMV load on dned blood spots {(genomic copies/semicincle)

Ly

Journal of Pathology
| Pathol 2015; 235: 288-297



Kafa karisikhgi (koruyuculuk)

1JM. ten Berge, RAW, van Lier / Immunology Letters 162 (2014) 14]1- 134

Memory/latency phase

Acute phase ’

Protective
immunity

A

E Expanded effector cells

¥ Vigilant resting
)@ l effector-type cells

Elimination of infected cells
cay - Perforin, Granzyme B
- IFNy



Kafa karisikligi (Hasar)

LJM. ten Berge, RAW. van Lier / Immunrology Letters 162 (2014) 141 -144

CMV-specific Tcells #* Granzyme B ' Fraktalkine
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KLINIK BASLIKLAR

Mononukleoz sendrom

Konjenital enfeksiyon ( edinsel immunite ?)
HIV

SOT

HSCT

Gebelik (kondisyon degisikligi)

Sepsis (kondisyon degisikligi)

YBU’ ne yatis (kondisyon degisikligi)



Immunosuppression
(GVHD and its treatment,
chemotherapy,
immune suppressants,
HIV-1 infection, stress,

Latent CMV ==

trauma, pregnancy)

Inapparent reactivation?
Latent gene products?

-
-
-

Indirect effects

Immunosuppression (bacterial, fungal infection),
allograft injury/rejection, GVHD,
unproven (malignancy, atherosclerosis,
immunosenescence, cther)

Retinitis

Antigenemia

Immune”
modulators

» Active CMV --— New transmission

ook | (transplantation,
Lytic replication transfusion,
Inflammation secretions,
* pregnancy)

Direct effects

CMV syndrome, mononucleosis,
retinitis, encephalitis, pneumonia,
gastroenteritis, hepatitis,
nephritis, other

Ependymitis

Ependymitis



NE KAN NE DOKU da
CMV DNA (emi)?

Inclusions or bystanders? CMV PCR sensitivity
and specificity in tissue samples
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Review

Cytopathology or immunopathology? The puzzle of cytomegalovirus
pneumonitis revisited
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ORIGINAL ARTICLE 10,1111 /j.1469-0691.2008.02106.x

Fatal cytomegalovirus pneumonia in patients with haematological
malignancies: an autopsy-based case—control study

H. A. If"u.'*.'w-i'I E. H.;:;‘H."I-f.’.l'ﬂ! e SrrmfirI . N Ru}m.'g.fr, L. 1. Rand’, C. 5&’;.?.'1."1*1’[1'41", M. j'_mmz_.
0. P. Kontoviannis' and R. F. Chemaly’

]I'.'lﬂp;lrtnwnt of Infechous Diseases, Infection Control, and Employee Health and lrkj}mrhnvnt of
Pathology, The University of Texas M. D. Anderson Cancer Center, Houston, TX, USA

Co-infections within 1 month of autopsy 22/25 (B8) 26,34 (76) 0.3
Fungal co-infections" 6/25 (24) 1334 (38) 0.2
Prewmocystis jiroveci 1725 (4) 0434 (D) 0.4
Other moulds 3/25 (12) 3734 (%) 0.6
Bacterial co-infections® 15/25 (60) 19/34 (56) 0.7
Viral co-infections™® 9/25 (36) 2/34 () 0.005
Herpes simplex virus 7725 (28) 234 (6) 0.02 0.1

Co-infections at autopsy 14725 (56) 23734 (68) 0.3
Fungal co-infections” 10/25 (40) 16/34 (47) 05
Preumocystis jiroveci 2/25 (B) 0,34 (0) 0.1
Other moulds 6/25 (24) 9,34 (27) 0.8
Bacterial co-infections” 5/25 (20) 11734 (32) 02
Viral co-infections™* 1725 (4) 2734 (6) 1.0



Reactivation of Multiple Viruses in Patients with Sepsis

Viral Positivity Over Time
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Ganciclovir/Valganciclovir for Prevention of CMV Reactivation in
Acute Injury of the Lung and Respiratory Failure (GRAIL)

Measured Values
IV Ganciclovir Placebo
Participants Analyzed 84 72

Number of Days Alive and Not in the ICU
[Units: Days] 10.02 (6.84) 10.97 (8.23)

Mean (Standard Deviation)

Measured Values

IV Ganciclovir Placebo
Participants Analyzed 84 72
CMV Disease
[Units: Participants]
Count of Participants
Biopsy proven CMV disease 0 00% 0 00%

No Biopsy proven CMV disease 84 100.0% 72 100.0%

ClinicalTrials.gov Identifier: NCT01335932



Lifelong CMV infection improves immune defense in
old mice by broadening the mobilized TCR
repertoire against third-party infection

Megan J. Smithay*, Vanassa Venturi®, Milas P. Davenport®, Adam S. Buntzman®, Benjamin G. Vincent®,
Jeffrey A. Frelinger”, and Janko Nikolich-Zugich™™!

Lifelong interactions between host and the ubiquitous and
persistent cytomegalovirus (CMV) have been proposed to contrib-
ute to the age-related decline in immunity. Prior work from us and

others found some support Significance
to increased vulnerability 1

Moreover, evidence has ac_ - - - .
beneficial to immune defe EPIdemiological studies have shown a correlation between

dominantly via enhanced it CMV infection and immune system aging, especially in elderly
unexpected impact of mupopulations. It remains unclear whether CMV infection is a key
m;‘;":“e ‘t’.f old 'g:,‘: ‘(‘l Lidriver of, or simply a factor associated with, aging of the im-
oV Aip::lf;fec"l')s T cell ro.Mune system. We show that aging in the presence of lifelong
demonstrated that old M¢EMV inf.ection irtlpfoves T cell immunity .in old animals by
verse clonotypes that affobroadening the immune response to a different pathogen.
recognition of antigenic pcAnimals that have aged with CMV are able to recruit novel
to old control mice, which €:T cglls into these immune responses that are present in, but not
enization of the elicited re .. g . ¢ <

of the total naive CD8 TCRﬁwmmw . . y
diverse OVA-specific cbnwwmme
CD8 repertoire of mice in :agina of the adaptive immune system.

MCMV') yet were only recruited into the Lm-OVA response in
MCMV™ old mice. These results have profound implications for
our understanding of T cell immunity over a life span and suggest
that our coevolution with CMV may indude surprising, potentially
positive impacts on adaptive heterologous immunity in late life.



Potential Beneficial Effects
of Cytomegalovirus Infection
after Transplantation

Nicolle H. R. Litjens', Lotte van der Wagen?, Jurgen Kuball? and Jaap Kwekkeboom?3*

'Department of Internal Medicine, Nephrology and Transplantation, Erasmus MC, University Medical Center, Erasmus
University Rotterdam, Rotterdam, Netherlands, ? Laboratory of Translational Imnmunology, Department of Hematology,
University Medical Center Utrecht, Utrecht, Netheriands, *Department of Gastroenterology and Hepatology, Erasmus MC,
University Medical Center, Erasmus University Rotterdam, Rotterdam, Netherlands
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Water == CMV

Recent survey shows
that i of peo Fle
who drink waker,

die,

=

That’s o fact.



