IKROBIYOLOJi

m N EZ

E. Ediz Tiitiinci
KLIMIK Hepatit Akademisi
26 Ocak 2013, Letkosa






um plani

irion ozellikleri
Oom organizasyonu
einin islenmesi

Genetik cesitlilik
Dogal seyir
Bagisik yanit
Patoloji



B

HCV

epatit B icin serolojik testlerin
‘lerde, transfuzyon iliskili

n yol actig1 ilmis ve non-A non-B

) hepatit terimi kullanilmaya

1stir.



\

Tohoku J. exp. Med., 1972, 108, 99-100

Short Report
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associated Hepatitis
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Non-B Hepatitis in Japanese Recipients of
Blood Transfusions: Clinical and Serologic
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Laboratory Screening of Donor Blood for
Hepatitis B Surface Antigen
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Isolation of a cDNA Clone Derived from a Blood-
Borne Non-A, Non-B Viral Hepatitis Genome

Qui-Lim CHOO, GEORGE Kuo, AMY J. WEINER, LAcY R. OVERBY,
DANIEL W. BMDLEY MIcHAEL HOUGHTON

A random-primed complementary DNA library was constructed from plasma containing
the uncharacterized non-A, non-B hepatitis (NANBH) agent and screened with serum
from a patient diagnosed with NANBH. A complementary DNA clone was isolated that
was shown to encode an antigen associated specifically with NANBH infections. This
clone is not derived from host DNA but from an RNA molecule present in NANBH
infections that consists of at least 10,000 nucleotides and that is po.smve-su'mded with
respect to the encoded NANBH antigen. These data indicate that this clone is derived
from the genome of the NANBH agent and are consistent with the agent being similar to
the togaviridae or flaviviridae. This molecular approach should be of great value in the
isolation and characterization of other unidentified infectious agents.

Choo QL. Science 1989;244(4902):359
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Sequences in the 5" Nontranslated Region of Hepatitis C Virus
Required for RNA Replication

PETER FRIEBE, VOLKEER LOHMANN, NICOLE KRIEGER, anp RALF BARTENSCHLAGER*
Insiitute for Virology, Johannes-Guienberg University Mainz, 55131 Mainz, Germany

Received 3 May 2001/Accepted 18 September 2001

Sequences in the 5" and 3" termini of plos-strand RNA viruses harbor cis-acting elements important for
efficient translation and replication. In case of the hepatitis C virus (HCV), a plus-strand RNA virus of the
tamily Flaviviridae, a 341-nucleotide-long nontranslated region (NTR) is located at the 5° end of the genome.
This sequence contains an internal ribosome entry site (IRES) that is located downstream of an about
40-nucleotide-long sequence of unknown function. By wsing our recently developed HCV replicon system. we
mapped and characterized the sequences in the 5° NTR required for RNA replication. We show that deletions
introduced into the 5" terminal 40 nucleotides abolished RNA replication but only moderately affected trans-
lation. By generating a series of replicons with HCV-poliovirus (P'V) chimeric 5" NTRs, we could show that the
first 125 nucleotides of the HCV genome are essential and sofficient for RNA replication. However, the
efficiency could be tremendously increased upon the addition of the complete HCV 5" NTR. These data show
that (i) sequences upstream of the HCV IRES are essential for RNA replication, (ii) the first 125 nucleotides
of the HCY 5" NTR are sufficient for RNA replication, but such replicon molecules are severely impaired for
multiplication, and (iii) high-level HCV replication requires sequences located within the IRES. These data
provide the first identification of signals in the 5" NTR of HCV RNA essential for replication of this virus.
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Friebe P. J Virol 2001;75:12047
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The Pathway of HCV IRES-Mediated

Translation Initiation

Geoff A. Otto' and Joseph D. Puglisi**
'‘Department of Microbiology and Immunology
‘Department of Structural Biology

Stanford University School of Medicine
Stanford, California 94305

IRES initiation demonstrated that the IRES assembles
on purified 40S subunits devoid of initiation factors (Pes-
tova et al., 1998). The IRES-40S binary complex forms
near the AUG codon; addition of only elF3 and temary
complex docks the AUG in the ribosomal start site and
yields a 48S-like (48S*) complex without elF4F during

Otto GA. Cell 2004:119:369
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The Pathway of HCV IRES-Mediated
Translation Initiation
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The Pathway of HCV IRES-Mediated
Translation Initiation
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3" RNA Elements in Hepatitis C Virus Reglicatian: Kissing Partners
and Long Poly(U)

Shihyun You and Charles M. Rice*

Center for the Study of Hepatitis C, Laboraiory of Virology and Infectious Disease, The Rockefeller University,
1230 York Avenue, New York, New York 10065

Received 15 August 2007/Accepted 7 October 2007

The hepatitis C virus (HCV) genomic RNA possesses conserved structural elements that are essential for its
replication. The 3" nontranslated region (NTR) contains several of these elements: a variable region, the
poly{U/UC) tract, and a highly conserved 3" X tail, consisting of stem-loop 1 (SL1), SL2, and SL3. Studies of
drug-selected, cell culture-adapted subgenomic replicons have indicated that an RNA element within the N5S5B
coding region, SBSL3.2, forms a functional Kissing-loop tertiary structure with part of the 3" NTR, 3" SL2.
Recent advances now allow the efficient propagation of unadapted HCV genomes in the context of a complete
infectious life cycle (HCV cell culture [HCVee]). Using this system, we determine that the kissing-loop
interaction between SBSLA2 and 3 SL2 is required for replication in the genotype 2a HCVec context,
Remarkably, the overall integrity of the SB5SL3 cruciform is not an absolute requirement for the kissing-loop
interaction, suggesting a model in which frans-acting factor(s) that stabilize this interaction may interact

You S. J Virol 2008;82:184
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Kissing-Loop Interaction in the 3" End of the Hepatitis C Virus
Genome Essential for RNA Replication

Peter Friebe.! Julien Boudet.”? Jean-Pierre Simorre.” and Ralf Bartcnschlagcr“‘

Department of Molecular Virology, University of Heidelberg, Heidelberg, Germany,' and Institut de Biologie
Structurale Jean-Pierre Ebel, Grenoble, France®

Received 7 June 2004/Accepted 9 August 2004

The hepatitis C virus (HCV) is a positive-strand RNA virus belonging to the Flaviviridae. Its genome carries
at either end highly conserved nontranslated regions (NTRs) containing cis-acting RNA elements that are
crucial for replication. In this study, we identified a novel RNA element within the NS5B coding sequence that
is indispensable for replication. By using secondary structure prediction and nuclear magnetic resonance
spectroscopy, we found that this RNA element, designated SBSL3.2 by analogy to a recent report (S. You, D. D.

Friebe P. J Virol 2005;79:380
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Kissing-Loop Interaction in the 3" End of the Hepatitis C Virus
Genome Essential for RNA Replication
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Innate immunity induced by composition-dependent RIG-|
recognition of Hepatitis C virus RNA

Takeshi1Sgitu1, David M. Owen1=2, Fuguo Jiang3, Joseph Marcotrigiano3, and Michael
Gale Jr.':

"University of Washington School of Medicine, Department of Immunology Seattle, WA
98195-7650

2Department of Microbiology, UT Southwestern Medical Center, Dallas, TX 75235-9048
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Expression and Identification of Hepatitis C Virus Polyprotein
9 Cleavage Products
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Biogenesis of hepatitis C virus envelope glycoproteins

Anne Op De Beeck, Laurence Cocquerel and Jean Dubuisson
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Hepatitis C Virus: Detection of Intracellular Virus Particles
by Electron Microscopy

Youko K. SHmMizu,' STEPHEN M. FEINSTONE,” MicHINORI KOHARA,” ROBERT H. PURCELL,”
AND HIROSHI YOSHIKURA'



Yelpisal proteinler E1 ve E2

E1| E2 =




JournaL oF ViroLocy, July 1993, p. 39233930 Vol. 67, No. 7
0022-538X/93/073923-08502.00/0
Copyright © 1993, American Society for Microbiology
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NOBUYUKI KATO,' YUKO OOTSUYAMA,' HITOMI SEKIYA,'$ SHOWGO OHKOSHI,?

TAKAHIDE NAKAZAWA,' MAKOTO HIJIKATA,' ano KUNITADA SHIMOTOHNO'*

Virology Division, National Cancer Center Research Institute, 5-1-1 Tsukiji, Chuo-ku, Tokyo 104," and
Third Department of Internal Medicine, School of Medicine, Nitgata University,
1-757 Asahimachi, Niigata-city 951,* Japan

Kato N. J Virol 1994:68:4776



Hepatitis C virus lacking the hypervariable region 1
of the second envelope protein is infectious and
causes acute resolving or persistent infection

in chimpanzees
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Nonstructural Protein Precursor NS4A/B from Hepatitis C Virus
Alters Function and Ultrastructure of Host Secretory Apparatus

Kouacou V. Konan,' Thomas H. Giddings, Jr.,” Masanori Ikeda,” Kui Li,”
Stanley M. Lemon,” and Karla Kirkegaard'*

Department of Microbiology and Immunology, Stanford University School of Medicine, Stanford, Califormia’;
Department of Molecular, Cellular and Developmental Biology, University of Colorado, Boulder, Colorado™;
e and Department of Microbiology and Immunology, The University of Texas

Medical Branch at Galveston, Galveston, Texas”

Ns4B

Konan KV. J Virol 2003:77:7843



1l'olmayan proteinler
NS5A



Comparison of Full-length Sequences of Interferon-sensitive and Resistant
Hepatitis C Virus 1b
Sensitivity to Interferon is Conferred by Amino Acid Substitutions in the NS5A Region
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MUTATIONS IN THE NONSTRUCTURAL PROTEIN 5A GENE AND RESPONSE TO INTERFERON
IN PATIENTS WITH CHRONIC HEPATITIS C VIRUS 1b INFECTION
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Hepatitis C virus and other Flaviviridae viruses enter
cells via low density lipoprotein receptor

Vincent Agnello*'*, Gyorgy Abel*, Mutasim Elfahal*, Glenn B. Knight*, and Qing-Xiu Zhang*

*Lahey Clinic Medical Center, Department of Laboratory Medicine, Burlingtom, MA 01805; and *Edith Nourse Rogers Memaorial Veterans Affairs Hospital,

Badford, MA 01730

Edited by Robert J. Lefkowitz, Duke University Medical Center, Durham, NC, and approved August 24, 1999 (received for review November 25, 1998)

Endocytosis of the Flaviviridae viruses, hepatitis C virus, GB virus
C/hepatitis G virus, and bovine viral diarrheal virus (BVDV) was
shown to be mediated by low density lipoprotein (LDL) receptors
on cultured cells by several lines of evidence: by the demonstration
that endocytosis of these virus correlated with LDL receptor activ-
ity. by complete inhibition of detectable endocytosis by anti-LDL
receptor antibody, by inhibition with anti-apolipoprotein E and
-apolipoprotein B antibodies, by chemical methods abrogating
lipoprotein/LDL receptor interactions, and by inhibition with the
endocytosis inhibitor phenylarsine oxide. Confirmatory evidence
was provided by the lack of detectable LDL receptor on cells known
to be resistant to BVDV infection. Endocytosis via the LDL receptor
was shown to be mediated by complexing of the virus to very low
density lipoprotein or LDL but not high density lipoprotein. Studies

Purified Ig(G 2a mouse monoclonal anti-LDL receptor antibody (C7
clone) was obtained from Oncogene Scientific Products (Cam-
bridge, MA). Anti-bovine viral diarrhea virus (BVDV) envelope
antibody bovine serum, «49, was provided by Marc 5. Collett ( Viro
Pharma, Malvern, PA). Mouse monoclonal IgG 2a anti-CD-16,
anti-CD-19, and anti-transferrin (CD71) were purchased from
Immunotech (Hialeah, FL). Anti-p was purchased from Jackson
ImmunoResearch. Anti-apolipoprotein {aapo) E and aapo A-1
were purchased from Cortex Pharmaceuticals (San Leandro, CA);
aapo B was purchased from Sigma. Purified mouse monoclonal
126G @apo E (1D7), eapo A-l1 (3G10), and aapo B (4G3) were
purchased from the University of Ottawa Heart Institute. F{ab'),,
an antibody fragment with two antigen-combining sites, prepara-
tions of mouse lgG were prepared by treating the mouse mono-

Agnello V. Proc Natl Acad Sci USA 1999;96:12766
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Kissing-Loop Interaction in the 3" End of the Hepatitis C Virus
Genome Essential for RNA Replication
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Cells of Infected Chimpanzees

YOHKO K. SHIMIZU,'** HIROKO IGARASHI,” TAKAYOSHI KANEMATU,” KENJI FUIIWARA,®
DORIS C. WONG,* ROBERT H. PURCELL,* anp HIROSHI YOSHIKURA*

Departmenis of Hepatitis Virology (SKBB)" and Bacteriology,” Faculty of Medicine, University L;.F Tokyo, Tokvo 113,
and Third Depariment of Internal Medicine, Saitarma Medical School, Saitama 350-04.7 Japan, and
Laboratory of Infectious Diseases, National Institute of Allergy and Infectious Diseases,

National Institutes of Health, Bethesda, Maryland 208924

Shimizu YK. J Virol 1997;71:5769



. Genetik cesitlilik




JournaL oF ViROLOGY, May 1992, p. 32253229
0022-538X/92/053225-05502,00/0
Copyright @ 1992, American Society for Microbiology

Hepatitis C Virus (HCV) Circulates as a Population of Different
but Closely Related Genomes: Quasispecies Nature

of HCV Genome Distribution

MARIA MARTELL," JUAN I. ESTEBAN,'* JOSEP QUER,' JOAN GENESCA,' AMY WEINER,>
RAFAEL ESTEBAN,' JAUME GUARDIA,' anp JORDI GOMEZ!

Liver Unit, Department of Medicine, Hospital General Universitari Vall d 'Hebron,
08035 Barcelona, Spain,' and Chiron Corporation,
Emeryville, California 94608-2916"

Martell M. J Virol 1992:66:3225



REVIEWS

Quasispecies in viral persistence and
pathogenesis of hepatitis C virus

Xavier Forns, Robert H. Purcell and Jens Bukh




REVIEWS

Quasispecies in viral persistence and
pathogenesis of hepatitis C virus

Xavier Forns, Robert H. Purcell and Jens Bukh




~ Quasispecies

= Genetik complexity /
karmasiklik

tek bir bireydeki farkl

varyantlarin sayisi

ntlar arasinda
tid

Liklarinin SaiISI

* Wang XH. J Virol 2007;81:6513



Vol. 81, No. 12

™

Copyright ©

Progression of Fibrosis during Chronic Hepatitis C Is Associated
with Rapid Virus Evolution”

4 Xiao-Hong 'Wang,'-‘f' Dale M. Netski,' Jacquie Astemborski,* Shruti H._ﬂI"'.-'Iv::.hta_,4 Michael S. Torbenson,”
David L. Thomas,"* and Stuart C. Ray'~*

Departments of Medicine,' Pathology,” and Oncology,” Johns Hopkins University School of Medicine, Baltimore, Marviand;
Depariment of Epidemiology, Johns Hopkins School of Hygiene and Public Health, Baltimore, Maryland®; and
Southwest Hospital, Third Military Medical University, Chongging, Peoples Republic of China 400038

Wang XH. J Virol 2007;81:6513






V. genotipleri

de var olan HCV sekans
sispecies varyasyonu) ne ek
den elde edilen HCV

| ikkat cekici bir genetik
jenite ve farklilik vardir (genotip

onu).



0.1

HCV
0198 sites

HCV genotipleri

= Farkli cogratik
bolgelerden elde
edilen HCV
sekanslarinin
filogenetik
degerlendirmesi, en
az 6 farkl1 major
genotip ya da klad
oldugunu
gOstermektedir.



e Wl

Journal of General Virology (1993), 74, 2391-2399.  Printed in Grear Britain 2391
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Jogal seyir ve patogenez

B . Deneysel olarak infekte

10,000,000 edilen sempanzeler ve
insanlarda, temastan
sonraki birkag¢ giin icinde
10000 plazmada HCV RNA

1,000,000

10,000 § saptanabilir; 1-4 hafta
< icinde de karaciger enzim
e diizeyleri yiikselir. Viremi
_— infeksiyonun 8-12.
haftalarinda zirve yapar,
0 ardindan daha duistik
0 1 diizeylere geriler ve

0O 5 10 15 20 25 30 35 .
persiste olur.

Weeks post-exposure

From Suikowski MS, Ray SC, Thomas DL. Needlestick transmission of C. JAMA. 2002,287:2406-2413
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Acute Hepatitis C Virus Infection: Diagnosis, Pathogenesis,
Treatment

Florin Alexandru Caruntu’”, Loredana Benea’

1) “Carol Davila™ University of Medicine and Pharmacy, and Infectious Diseases Institute “Prof. Dr. Matei Balg”. 2)
Infectious Diseases Institute “Prof. Dr. Matei Bals” Bucharest

Caruntu FA. J Gastrointestin Liver Dis 2006;15:249



Kinetics of the Immune Response During HBV and
HCV Infection

Antonio Bertoletti' and Carlo Ferrari®

The innate immune system has a role not only in protecting the host during the initial period
of virus infection, but also in shaping the nature of the adaptive immune response. In this
review, we follow the kinetics of the virologic and immunologic events occurring from the
time of hepatitis B virus (HBV) and hepatitis C virus (HCV) infection. We primarily discuss
how the early events after infection might influence the development of the adaptive immune
response in these 2 important viral infections and how new strategies for more efficient

preventive and therapeutic vaccines can be derived from this knowledge. (HEPaTOLOGY 20033
38:4-13.)

Bertoletti A. Hepatology 2003;38:4
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NK Cells Cause Liver Injury and Facilitate the Induction of
T Cell-Mediated Immunity to a Viral Liver Infection®

Zhang-Xu Liu, Sugantha Govindarajan, Shigefumi Okamoto, and Gunther Dennert”

NEK cells are a relatively rare cell population in peripheral Ivmpheid organs but are abundant in the liver, raising questions as to
their function in immune responses to infections of this organ. To investigate this, cell-mediated immunity to viral liver infection
induced by a type 5, replication-defective, adenovirus was examined. It is shown that NK cells in the absence of T cells cause
hepatocvte apoptosis in virus-infected livers associated with an increase in liver enzymes in the serum. Concomitantly, NK cells
induce production of IFN-vy, inhibitable by their elimination before infection. NK cells are shown to be necessary for optimal
priming of virus-specific T cells, assessed by delaved-tvpe hvpersensitivity response and CTL activity, consistent with their ability
to secrete IEN-y. The conclusion is drawn that NK cells mediate two important functions in the liver: thev induce cell death in the
infected organ and concomitantly stimulate the induction of T cell-mediated immunity by release of IEN-v. The Journal of
Immunology, 2000, 164: 6480—6486.

dendritik hucrelerin NK hucreleri ile
aktivasyonunu bozar

* Liu ZX. J Immunol 2000;164:6480
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Different Clinical Behaviors of Acute Hepatitis C Virus Infection Are Associated
with Different Vigor of the Anti-viral Cell-mediated Immune Response
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Interna, Universitg di Milano, ILR.C.C.8. Ospedale Policlinico, 20122 Milane, Italy; \Chiron Corporation, Emeryville, California 94608-2916
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Cytokines are the hormonal messengers responsible
for most of the biological effects in the immune system,
such as cell mediated immunity and allergic type
responses. Although they are numerous, cytokines can
be functionally divided into two groups: those that are
proinflammatory and those that are essentially
anti-inflammatory but that promote allergic responses.

]

Scence commentary: Thl and Th?2 responses: what are lhe‘f_.-'P

lular response in utero). The fetus can switch on an
immune response early in pregnancy, and because
pregnancy is chiefly a Th2 situation, babies tend to be
bormn with Th2 biased immune responses. These can be
switched off rapidly posmatally under the influence of
micobiological exposure or can be enhanced by early
exposure to allergens. It is also hypothesised that those
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~ IL-4,5,6,10,13
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Humoral Immune Response in Acute Hepatitis C
Virus Infection

Dale M. Netski,' Tim Mosbruger,' Erik Depla,® Geert Maertens,® Stuart C. Ray,'* Robert G. Hamilton,'
Stacy Roundtree,’ David L. Thomas,'? Jane McKeating,” and Andrea Cox™*
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Neutralizing antibody response during acute and
chronic hepatitis C virus infection
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Liver fibrosis — from bench to bedside
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