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2012 Nobel Prize in Physiology or Medicine

Shinya Yamanaka John B. Gu:doh'

University of Kyoto, Japan Gurdon Institute in Cambridge, UK
Photo Cradit;

Center for iPS cell Research and Appiication, Kyoto University
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Induction of Pluripotent Stem Cells
from Adult Human Fibroblasts
by Defined Factors

Kazutoshi Takahashi,' Koji Tanabe," Mari Ohnuki,' Megumi Narita,"2 Tomoko Ichisaka," Kiichiro Tomoda,®
and Shinya Yamanaka':2:3:4.*

Successful reprogramming of differentiated hu-
man somatic cells into a pluripotent state would
allow creation of patient- and disease-specific
stem cells. We previously reported generation
of induced pluripotent stem (iPS) cells, capable
of germline transmission, from mouse somatic
cells by transduction of four defined trans-
cription factors. Here, we demonstrate the
generation of iPS cells from adult human dermal
fibroblasts with the same four factors: Oct3/4,
Sox2, KiIf4, and c-Myc. Human iPS cells were
similar to human embryonic stem (ES) cells in
morphology, proliferation, surface antigens,
gene expression, epigenetic status of pluripo-
tent cell-specific genes, and telomerase activ-
ity. Furthermore, these cells could differentiate
into cell types of the three germ layers in vitro
and in teratomas. These findings demonstrate
that iPS cells can be generated from adult
human fibroblasts.

Cell 2007;131: 861



Rapamycin slows aging in mice

John E. Wilkinson', Lisa Burmeister?, Susan V. Brooks?, Chi-Chao Chan?#, Sabrina
Friedline?, David E. Harrison®, James F. Hejtmancik®, Nancy Nadon’, Randy Strong?®,
Lauren K. Wood?, Maria A. Woodward®, and Richard A. Miller?

Rapamycin increases lifespan in mice, but whether this represents merely inhibition of lethal
neoplastic diseases, or an overall slowing in multiple aspects of aging is currently unclear. We
report here that many forms of age-dependent change, including alterations in heart, liver, adrenal
glands, endometrium, and tendon, as well as age-dependent decline in spontaneous activity, occur
more slowly in rapamycin-treated mice, suggesting strongly that rapamycin retards multiple
aspects of aging in mice, in addition to any beneficial effects it may have on neoplastic disease.

Aging Cell 2012,11: 675

Forever young: SIRT3 a shield against mitochondria
meltdown, aging, and neurodegeneration

Brad Kincaid and Ella Bossy-Wetzel*

and antioxidant defenses. As a result, the mitochondrial energy metabolism increases.
In addition, SIRT3 prevents apoptosis by lowering reactive oxygen species and inhibiting
components of the mitochondrial permeability transition pore. Mitochondrial deficits
associated with aging and neurodegeneration might therefore be slowed or even prevented
by SIRT3 activation. In addition, upregulating SIRT3 activity by dietary supplementation of
sirtuin activating compounds might promote the beneficial effects of this enzyme. The goal

Front Aging Neurosci 2013;5: 1



Yasllarda Enfeksiyon Sorunu

Daha sik, daha agir
Farkliliklar gosterir:

- Klinik seyir

- Laboratuar bulgular:

- Epidemiyolojik 6zellikler
- Tedavi semalari

- Enfeksiyon kontrolii

Pnomoni, grip ve bakteriyemi komplikasyonlari
yaslilarda belli bagl 10 major 6lim nedenlerinden

Yaslanma enfeksiyonlar igin risk faktord;
enfeksiyonlar da yaslanmay: hizlandiriyor!

- Patojenlerin direkt doku hasarina yol agmasi

- Inflamasyonun yikici etkisil
- Latent / kronik enfeksiyonlarin yaslanmay: hizlandirmasi



Enfeksiyonlara Duyarlik Artmigtir

* Yasa bagl olarak immiin sistemde aksakliklar enfeksiyona
duyarligi arttirir: *immunosenescence”

* Celiskili bulgular olsa da...genel goris:

- Immiin sistem zayiflamigtir
- Immiinokompetan hiicrelerde sorun kalitatif..

* Tki farkli yaklagim:
- Genel anlamda savunma sistemin zayiflamasi

- Savunmanin bazi parametrelerinin aksamasi
(Immiin sistemin hizli cogalan hiicrelerindeki telomer kisalmasi ile ilintili)

* Himoral / hiicresel yanittaki zayiflamaya iki kanit:
- Tbc reaktivasyonu
- Grip asisinin etkinliginde azalma



Yaslanma ve Immiin Sistem:
Grip Asisit Ornegi
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Table 2. Current recommendations for vaccines in the elderly (age > 65 years).

Vaccine

Recommended frequency

Studies in elderly

Evidence of efficacy in the elderly

Pneumococcal (PPV)
Influenza

Tetanus, diphtheria
Herpes Zoster

Hepatitis B

Measles, mumps, rubella
Hepatitis A
Meningococcal
Japanese encephalitis
Typhoid (polysaccharide)
Typhoid (oral, live)

Polio

Yellow fever

Rabies

Cholera

Tick-borne encephalitis

Once at age =65 years
1 dose annually

1 dose Td every 10 years
Once at age =60 years
High-risk™®
High-risk®®
High-risk™®
High-risk'?

Travel®

Travel®

Travel®

Travel®

Travel®

b
Travel
Travel®*©

Travel®-©

+ + + + 4+

+

+—
+—
+

+

+

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
+




GRIP yaslilar icin Neden énemlidir ?
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Tum influenza olgulan %
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Epidemilerde hastalarin yas gruplarina gore dagilimi

Betts FR, Douglas RG. Principles and practice of infectious diseases, 3rd ed., 1990;39:1306-25



Hospitalizations per 100,000

Yaslara Gore Gribe Bagli Hastane Yatislari

300 7
250 7
200 1
150 -

100 A

10-14 15-19 20-24 25-34 35-44 45 - 54 55-64 >6
Age group

Terebuh, Uyeki, Fukuda. PIDJ 2003;22:5231



Yaslara Gore Gribe Bagli olimler
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From bench to bedside and back: the SENIEUR Protocol
and the efficacy of influenza vaccination in the elderly

Piotr Trzonkowski - Jolanta Mysliwska -
Graham Pawelec + Andrzej Mysliwski

Table 1. SENIEUR protocol: inclusion and exclusion criteria for admission to immunogeriatic studies®.

Inclusion criteria

1. Men and women 65 years of age or older

2. Community dwelling

3. Stable chronic non-immunologically mediated conditions (e.g. ostecarthritis, hypertension)

4. Normal range of reference laboratory for complete blood count and differential, thyroid-stimulating hormone, serum vitamin B4z, folate,
vitamin E, aspartate aminotransferase/serum glutamate-oxaloacetate transaminase and alanine aminotransferase/serum glutamic pyruvate
transaminase, albumin, fasting blood glucose, blood urea nitrogen and serum creatinine

Exclusion criteria

1. History or clinically apparent immunologically mediated chronic conditions (e.g. rheumatoid arthritis, lupus erythematosus)

2. Immunodeficiency

3. Severe respiratory disease requiring supplemental oxygen

4. Psychiatric disorder, untreated or not in remission

5. Infection within 2 weeks of immunization

6. Inflammatory processes such as known chronic infections, inflammatory bowel disease or Westergren sedimentation rate (=50 mm/h for men,
=60 mm/h for women)

7. All malignancies (excluding nonmelanotic skin cancer) and lymphoproliferative disorders diagnosed or treated actively during the past 5 years
8. Arteriosclerotic event during the 2 weeks before enrollment (e.g. medically documented myocardial infarction, stroke, recanalization of the
femoral arteries, claudication, or transient ischemic attack)

9. Cardiac insufficiency, if heart failure present (New York Heart Association functional class Il or IV)

10. Poorly controlled hypertension (systolic blood pressure =180 mmHg, diastolic blood pressure =100 mmHg)

11. Renal Insufficiency (serum creatinine >2.0 or blood urea nitrogen >40)

12. Elevated or low glucose (fasting =140 or =<70; nonfasting =200}

13. Cognitive impairment: score of <23 on the Folstein Mini-Mental State Examination.

14. Depression or mood alteration: score of =6 on the Geriatric Depression Scale (ref}

15. Malnutrition as defined by clinical judgment and by decreased serum albumin (<3.2 g/l} or hypercholesterolemia (<160 mg/dl), or low
total lymphocyte count {<1500/mi3).

16. Anemia (Hct <30% or low serum vitamin B,,, folate or vitamin E level)

17. History of or current alcoholism or consuming =2 oz of ethyl alcohol/d; current drug abuse; currently smoking =10 cigarettes./d.

18. Medication exclusions include prednisone =5 mg/d (or equal), colchicines, imuran, methotrexate, azathioprine, cyclophosphamide,
cyclosporine, or interferons.

Biogerontol 2009;10: 83
Trends Immunol 2009;30: 351



Influenza Vaccination and Reduction
in Hospitalizations for Cardiac Disease
and Stroke among the Elderly

Kristin L. Nichol, M.D., M.P.H., M.B.A., James Nordin, M.D., M.P.H.,

John Mullooly, Ph.D., Richard Lask, M.D., Kelly Fillbrandt, B.S.,

and Marika Iwane, Ph.D.

CONCLUSIONS
In the elderly, vaccination against influenza is associated with reductions in the risk of
hospitalization for heart disease, cerebrovascular disease, and pneumonia or influenza
as well as the risk of death from all causes during influenza seasons. These findings
highlight the benefits of vaccination and support efforts to increase the rates of vacci-
nation among the elderly.

N Engl J Med 2003;348: 1322

Decline in influenza-associated mortality among Dutch elderly following
the introduction of a nationwide vaccination program

Angelique G.S.C. Jansen®P, Elisabeth A.M. Sanders®, Kristin L. Nichol¢,
Anton M. van Loon9, Arno W. Hoes?, Eelko Hak?:P-*

With a retrospective nationwide cohort study in the Netherlands over 1992-2003, using mortality and
viral surveillance data, the aim was to assess by means of rate difference methods the influenza-associated
mortality in the elderly before and after the introduction of a nationwide influenza vaccination program
in 1996 (vaccination coverage raised from below 50 to 80%). The average annual influenza-associated
mortality declined in the years before and after the introduction from 131 to 105 per 100,000 persons
(relative risk 0.80). The decline was largest in the age group 65-69 years (relative risk 0.54) and less in
those aged 75 years and older. Validation by Serfling-type regression analysis revealed similar results. In
conclusion, routine influenza vaccination among Dutch elderly was associated with a significant decrease
in influenza-associated mortality, notably in those aged 65-69 years.

Vaccine 2008;26: 5567



::> Impact of Influenza Vaccination
on Seasonal Mortality in the US
Elderly Population

Lone Simonsen, PhD; Thomas A. Reichert, MD, PhD: Cecile Viboud, PhD; William C. Blackwelde
Robert J. Taylor, PhD; Mark A. Miller, MD

Conclusions: We attribute the decline in influenza-
related mortality among people aged 65 to 74 years in
the decade after the 1968 pandemic to the acquisition of
immunity to the emerging A(H3N2) virus. We could not
correlate increasing vaccination coverage after 1980 with
declining mortality rates in any age group. Because fewer
than 10% of all winter deaths were attributable to influ-
enza in any season, we conclude that observational stud-
ies substantially overestimate vaccination benelit. Arch Intern Med 2005:165: 265

:> Influenza-related mortality in the Italian elderly: No decline
associated with increasing vaccination coverage

Caterina Rizzo®*, Cécile Viboud?, Emanuele Montomoli ¢,
Lone SimonsenY, Mark A. Miller®

distribution primarily targeted for the elderly. These findings suggest that either the vaccine failed to protect the elderly against mortality
(possibly due to immune senescence), and/or the vaccination efforts did not adequately target the frailest elderly. As in the US, our study

challenges current strategies to best protect the elderly against mortality, warranting the need for better controlled trials with alternative
vaccination strategies.

Vaccine 2006;24: 6468



Vaccines for preventing influenza in the elderly (Review)

Jefferson T, Di Piewrantonj C, Al-Ansary LA, Ferroni E, Thorning 5, Thomas RE

THE COCHRANE
COLLABORATION®

Cochrane re-arranged: Support for policies to vaccinate elderly people
against influenza™

Walter E.P. Beyer?, Janet McElhaney®, Derek ]. Smith<2 Arnold S. Monto¢,
Jonathan S. Nguyen-Van-Tam', Albert D.M.E. Osterhaus **

ABSTRACT

The 2010 Cochrane review on efficacy, effectiveness and safety of influenza vaccination in the elderly
by Jefferson et al. covering dozens of clinical studies over a period of four decades, confirmed vaccine
safety, but found no convincing evidence for vaccine effectiveness (VE) against disease thus challenging
the ongoing efforts to vaccinate the elderly.

However, the Cochrane review analyzed and presented the data in a way that may itself have hampered
the desired separation of real vaccine benefits from inevitable ‘background noise’. The data are arranged
in more than one hundred stand-alone meta-analyses, according to various vaccine types, study designs,
populations, and outcome case definitions, and then further subdivided according to virus circulation and
antigenic match. In this way, general vaccine effects could not be separated from an abundance of envi-
ronmental and operational, non vaccine-related variation. Furthermore, expected impacts of changing
virus circulation and antigenic drift on VE could not be demonstrated.

We re-arranged the very same data according to a biological and conceptual framework based on
the basic sequence of events throughout the ‘patient journey' (exposure, infection, clinical outcome,
observation) and using broad outcome definitions and simple frequency distributions of VE values. This
approach produced meaningful predictions for VE against influenza-related fatal and non-fatal complica-
tions (average ~30% with large dispersion), typical influenza-like illness (~40%), disease with confirmed
virus infection (~50%), and biological vaccine efficacy against infection (~60%), under conditions of virus
circulation. We could also demonstrate a VE average around zero in the absence of virus circulation, and
decreasing VE values with decreasing virus circulation and increasing antigenic drift.

We regard these findings as substantial evidence for the ability of influenza vaccine to reduce the risk
of influenza infection and influenza-related disease and death in the elderly.

Vaccine, 2013




Table 1. Vaccines and their efficacy in elderly persons.

Vaccine efficacy

Disease Vaccine type in elderly persons, %
Influenza

AHTNT Inactivated virus, subunit, adjuvanted subunit, and virosome 55 (32)°

A/H3NZ Inactivated virus, subunit, adjuvanted subunit, and virosome 58 (46)"

B Inactivated virus, subunit, adjuvanted subunit, and virosome 41 (29)°
Hepatitis

A Inactivated virus 63"

A Virosome 65 (97)°

B Subunit 33"
Herpes zoster Live attenuated virus 64 (18)°
Pertussis Toxoid and acellular components =81°
Pneumonia MNonconjugated polysaccharide 50-70'
Poliomyelitis Inactivated virus 99°
Tetanus and diphtheria  Toxoid 99 and 84"
Tickborne encephalitis  Inactivated virus 70’
Yellow fever Live attenuated virus 100
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Early estimates of seasonal influenza vaccine
effectiveness in Europe among target groups for

vaccination: results from the -MOVE multicentre
case—control study, 2011/12

E Kissling (e.kissling@epiconcept.fr):. MValenciano®, |-MOVE case-control studies team?

TABLE 4

Pooled crude (n=530) and adjusted (n=521) 2011/12 seasonal influenza vaccine effectiveness against laboratory-confirmed
A(H3) influenza in target groups for vaccination at study sites in seven European Union countries, week 48/2011-week 7/2012

Vaccinated cases/controls Vaccine effectiveness (%) g5% confidence intervals

Crude versus adjusted Cases/controls

Crude®

Adjusted model b*

206/324 10.3 to £3.6

-0.4 to 67.7

* Study site included in the model as fixed effect.

b Model adjusted for presence of at least one chronic disease, sex, at least one hospitalisation for chronic disease in the previous 12 months,
age group, practitioners® visits in the previous 12 months ( 0-1, 2-4 and =g visits) and week of symptom onset.

¢ Onsetweek 49 dropped due to no cases (nine records dropped).

2010-2011 influenza seasonal vaccine, preliminary

mid-season effectiveness estimates: reason for concern,
confounding or are we following the right track?

| Puig-Barbera (puig ioa@eva.as)!

Eurosurveillance 2012
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Sinyal iletisi  m—p
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Hicreler
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iligki

Science 2012;337: 431



A nTij en Sunumu Thq-Cell surface markers Hﬁcresel
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Edinsel bagisiklik karsilastigr yabanci
maddelere karsi konagt
Uc asamada savunur:

A- Yabanci oldugunu algilar

B- Bunlara karsi savunmay! saglar




Imidazoquinolines
(anti-viral compounds)

triacylated diacylated ‘
lipoprotein lipoprotein flagsliin c/pG DNA 78
D-2

Asiya yanit baghyor... A== -

TLR5 5TLR7 HTLR9 HTLR4

Muscular tissue

Lymph
node

Plotkin S, Orenstein W, Offit P: Vaccines, 15 Edt, 2008




Protein antijenlerine karsi ekstrafolikiler
ve germinal merkezde yanit (TD)

Dalak/lenf nodulleri Dolasim Kemik iligi

(
(\6@0)
_ '—“ IgG \\ |
\ @ | - % ‘——— | gA \\ /y

Ekstrafolikuler bolge Q) Q_.,

Il

IgA™ © - Diisiik titrede ve
) Dusiik afiniteli
Aktive olan B hiicreleri Antikor uretirler

Suratle kisa 6miurlii plazma hiicrelerine farkhlasir



Germinal merkeze gogen B hiicreleri
Antijen uyarisi ve Th yardimi ile

UZUN OMURLU PLAZMA HUCRELERINE
farkhlasirlar

apoptosis \
Ekstrafolikuler %.C% ‘ .
n Bir kismi ise BELLEKLI
bolge Q) .. .
. B HUCRELERINE
farkhlasir
somatic hypermutation,

selection

Naif B hiicreleri, sekonder lenfoid 3
organlarin ekstrafolikiiler alanlarinda

antijen ile karsilasir ve KISA C')MURLU

PLAZMA HUCRELERINE donusiirler o /

Ann Rev Immunol 2004;22: 711



Polisakkarit antijenlerine kars:
ekstrafolikiler B hicre yaniti

Polysaccharide

Differentiation

Depletion of production
memory B-cell pool

\’. No production of \
B cell Plasma cell

memory B cells

Nature Rev Immunol 2009:;9: 213



Protein-Polisakkarid konjlige asilarina karsi

B hiicre yaniti
b Polysaccharide

Carrier
protein /

Polysaccharide-
3 BCR specific plasma cell

\ Polysaccharide-
|\ specific B cell

Antibody
production

Internalization

and processing
of carrier protein

¥

Polysaccharide-
specific memory
O\ B cell

T-cell help

Memory
response

Carrier-peptide-
specific T cell

N ‘re Rev Immunol 2009:;9: 213



YAS TESTI

Bu iki nesne arasindaki baglantiyi biliyorsan uzgunum ama...

YASLISIN




Yaslanma ve Hastaliklar Nedeniyle Ortaya Cikan:

Dogal Bagigiklik ile Ilgili

Degisiklikler

Skin
* L TNF by macrophages
* | Neutrophil recruitment

Disease
* L DTH response
* Impaired wound healing

Liver
* T NKT cell cytokine
production

Disease

* Liver inflammation
in response to viral
infection or PAMPs

Adipose tissue

* NLRP3-dependent
inflammation

* Dysregulated cytokines

¢ | Dicer-mediated
microRNA processing

Disease
* Metabolic syndrome
* Insulin resistance

Nature Rev Immunol 2013;d0i:10.1038/nri3547

Brain

= T Activation of TLR and
inflammasome pathways

* T Microglial activation

Disease
* Neurodegeneration

Edinsel Bagisiklik ile Ilgili
Degisiklikler

Lungs

s T Neutrophil inflammation
s | NK cell function

* T PGD2 levels

* . NLRP3 function

Disease

* [ncreased inflammation
{burn model)

* Infections with respiratory
pathogens

* Increased chronic lung
disease?

Vasculature
* T Cytokine (IL-6)
production by VSMCs

Disease
* Atherosclerosis

Decreased naive peripheral
Tcells
(from ~3 x 109 to ~7 x 108)

Decreased repertoire diversity
(from ~108 to ~106)
Increased numbers of

memory T and B cells

Oligoclonal expansion of
memory lymphocytes

Immunity 2006;24: 495




 Hducrelerin kaynaginda sorun var
* Reseptor ekspresyonunda

Yaslanma ile Immiin Sistemde
Gozlenen Farklilasmalar

degisim

Sitokin paterninde farklilasma
Antijen sunumunda zayiflama
T lenfositlerinde farklilasma
B lenfositlerinde farklilasma




Hematopoetik
Kok hiicreleri

T cell

NK c=ll

B c=ll

Dendritic
cll

Lympheid

Neutrophil

Bascphi

Ecsirophil

Morocyta

Macrophags

Dendritic
c=ll

NMyeloid

Enghrocytes

Megakaryccyte

Flatakts

Erythroid-

Nature Rev Immunol 2002;2: 127



Farede kemik iligi igerigi

Nature Immunol 2004;5: 133



Aging in the lympho-hematopoietic
stem cell compartment

2 and K. Lenhard Rudolph®

Hartmut Geiger"
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Trends Immunol 2009;30: 360



Yaslanma ile HSC'lerde Fenotipik ve Islevsel Farkhilagsmalar

a Young HSCs Osteoclast

Osteoblast

CAR cell
* Increased homing

to bone marrow
* Increased proximity
to endosteum

« Increased regenerative
capacity
» Balanced differentiation

progenitors progenitors

Endothelial
cell

Bone marrow

Endosteal
niche

Perivascular
niche

b Aged HSCs

« Greater distance from the endosteum

* Decreased regenerative capacity

 Skewing of differentiation towards
myeloid progenitors

Lyphoid
progenitors

\ Increased
mobilization

Increased self-

renewal capacity

Nature Rev Immunol 2013;13. 376
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Osteoblastlar

]

JHSC exhaustion
{telomerase I
i}Golquescance
— / 8p16'nkaa AT
SHIF-1a”
> frglycolysis

Sem Immuno [2012;24: 309



Yaslanmada HSC' lerde Gozlenen Hiicre Ici Mekanizmalar

a Young HSCs

¢ Low ROS
f : TR production

0

| tablisment

| of cell polarity

H4K16ac
polarity

(053

AT CL-

DNA damage repair

CDC42= «cell division control proteini 42»

l | TE
N\ ’/;:}-;‘I@, '.,,

T Lymphoid gene expression

1 Myeloid gene expression

4 NF-kB pathway-associated
gene expression

LICAM1 and PECAM
expression

.b Aged HSCs

- Mitokondrilerden ROS Uretimi
- CDC42 ile hiicre polarizasyonu
- HSC-DNA’ larin onarim mekanizmasi

TROS

\{d"‘i’n

1 Lymphoid gene expression
T Myeloid gene expression |
1 NF-xB pathway-associated | !

gene expression
1 ICAM1 and PECAM
expression

v Altered DNA and histone
| methylation pattern

.......

Lesaccaccaccana

Nature Rev Immunol 2013;13. 376



Yaslanma ile Immiin Sistemde
Gozlenen Farklilasmalar

Hicrelerin kaynaginda sorun var
Reseptor ekspresyonunda
degisim

Sitokin paterninde farklilasma
Antijen sunumunda zayiflama

T lenfositlerinde farklilasma

B lenfositlerinde farklilasma




Age-Associated Decrease in TLR Function in Primary Human
Dendritic Cells Predicts Influenza Vaccine Response

Alexander Panda,®' Feng Qian,"! Subhasis Mohanty,* David van Duin,** Frances K. Newman,”
Lin Zhang,” Shu Chen,® Virginia Towle,’ Robert B. Belshe,” Erol Fikrig,#¥ Heather G. Allore,?

Ruth R. Montgomery,™! and Albert C. Shaw®!
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FIGURE 3. Boolean gating of DC subpopulations. A, The frequency of
mDCs expressing each of the seven possible combinations of 1L-6, TNF -,
and IL-12 {pddy after stimulation with the TLRT/E ligand RE48. B, The
frequency of pDCs expressing each of the three possible combinations of
IFN-o and TNF-w after stimulation with R848,

JImmunol 2010;184: 2518

Dysregulation of TLR3 Impairs the Innate Immune Response to West
Nile Virus in the Elderly”

Kok-Fai Kong, Karine Delroux, Xiaomel Wang, Feng Qian, Alvaro Arjona, Stephen E. Malawista,
Erol Fikrig, and Ruth R. Montgomery*
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FIG. 1. TLR? levels are reduced by WHNY infection in macro-
phages from young but not elderly donors. (A) Primary macrophages
from healthy young and older individuals were infected with WV
(MOL 00, 0.1, 1.0 and 10.0) and mecubated for 1 h (young, v = 7;
elderly, » = 8; data shown are the means * the standard errors of the
means; **, ANOWVA, P < 005). (B) Pomary macrophages from
healthy young and older individuals were infected with WNV (MOL 1)
for 0, 1, and 3 h. Total proteins were harvested, and the protein level
of TLRE3} was detected via immunoblotting. B-Actin was used as a
control to ensure equal loading. Data are representative of three
subjects in each cohort.

J Virol 2008;82: 7613




Yaglanma ile Dogal Bagigikhgin
PRR sinyal Iletisindeki Farklilasmalar

PAMPs {such as from chronic viral infection)

T DAMPs (such as necrotic cell debris, lipotox