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Texvikec - MeBobot

» PCR pe e1l61k0o0¢ EKKIVNTEG
o real-time

* YBPpLOLoUOG UE E18IKOVE AVIXVEVTEG

« RFLP

* Sequencing



Edappoyec ota Noonpata tou Hmatoc
» T'eveTika voonuatoa
» Jloyevei¢c Hmatitideg
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« Iikn avtoxm

 TovOoTuToL

» Hratokvttapikdg¢ Kapkivoc - Tvwon



TasLE 1: Inherited liver diseases that predispose to early cirrhosis.

Disease

Incidence Gene

Disorders of bile acid synthesis

Wilson disease 1:30,000 ATP7B

Progressive familial intrahepatic cholestasis type 3 1:100,000 ABCB4
Disorders of carbohydrate metabolism

Hereditary fructose intolerance 1:20,000 ALDOB

Glycogen storage disease type IV 1: 600,000 GBEI
Disorders of amino acids metabolism

Tyrosinemia type I 1:100,000 FAH
Urea cycle disorders

Argininosuccinate lyase deficiency 1:70,000 ASL

. . CTLN21:100,000

Citrin deficiency (CTLN2, NICCD) NICCD 1:19,000 SLC25A13
Disorders of lipid metabolism

Cholesteryl ester storage disease 1: 40,000 (Germany) LIPA

1:300,000-1:500,000

Other diseases

Alpha-1 antitrypsin deficiency 1:2,000-1:5,000 SERPINAI

Cystic fibrosis 1:2,500 CFTR

Hereditary hemochromatosis 1:250 HFE

Alstrom syndrome 1:1.000.000 ALMSI

Congenital hepatic fibrosis 1:20,000 Unknown




TaBLE 2: Main characteristics of genetic liver disease that predispose to early cirrhosis.

Age (a;;)mset Pathogenic mechanism of liver damage Laboratory diagnosis Molecular genetics
Alph_a-l Eantltrypsm 40-50 Accumulation of AAT polymers in hepatocytes Lo_w serum AAT; AAT alleles by isoelectric 120 allelic variants in S_ERJ?INA.EI gfne;_ZZ
deficiency ’ focusing genotype associated with liver cirrhosis
. . Altered activity of CFTR; increased bile flow that About 2000 known mutations in CFTR gene; no
Cystic fibrosis 0-12 L. . Sweat test . . . .
! causes cholangitis and fibrosis mutation specific for liver disease
Copper hepatocyte increased levels dislocate the About 300 known mutations in ATP7B gene;
Wilson disease 20-22 ATP7B protein impairing copper excretion Low serum ceruloplasmin; high urine copper  severe mutations (nonsense, frameshift) are

through the bile

associated with liver disease

Hereditary 30230 Iron-induced lipid peroxidation causes Enhanced serum ferritin; high transferrin p.C282Y in HFE gene associated with liver
hemochromatosis hepatocellular injury saturation cirrhosis
S . The metabolite succinylacetone accumulates, Enhanced pl:_ismaa'urln_e sE]ccmylacetane; high Most frequent mutations analysis in FAH gene; no
Type [ tyrosinemia Variable o - . plasma tyrosine, methionine, and . , . .
resulting in toxicity to liver . mutation specific for liver disease
phenylalanine
Glycogen storage Variable The altered stored glycogen impairs the osmotic / Sequence analysis in GBEI gene; no mutation
disease type [V pressure within the hepatocyte specific for liver disease
Argini . Decreased endogenous synthesis of arginine that . e ASL exons 4, 5, and 7 are hotspots of most
rgininosuccinate - . L L High serum citrulline; increased . : - :
. 0-15 leads to a decrease in arginine metabolites in T L . frequent mutations; no mutation specific for liver
lyase deficiency . , argininosuccinic acid in plasma/urine .
various tissues disease
NICCD: 0-1; Defective aspartate export from the mitochondria Enhanced plasma ammonia, citrulline, and Sequence analvsis in SLC25413 sene: no mutation
Citrin deficiency CTLN2:  to the cytosol and defects in the malate aspartate  arginine. NICCD: high plasma threonine, . Eciﬁc for liver disease gene
20-40 shuttle methionine, tyrosine, bilirubin, and bile acids P
Cholesteryl ester Accumulation of cholesteryl esters and High serum AST, ALT, cholesterol, and low About 40 mutations in LJ’P% gene; (exons lfs’ 10,
. 0-20 . . and 8 are hotspots of mutations); no mutation
storage disease triglycerides in lysosomal hepatocytes HDL cholesterol . . .
! specific for liver disease
— 7 - -
Alstréom syndrome Variable  Unclear mechanism / Abm,lt 80 mutations in ALMSI gene; no mutation
! specific for liver disease
Cong§n1tal hepatic Variable Immature duct strucmres stimulate the formation / The discase gene is unknown
fibrosis of portal fibrous tissue
Heredltary fructose Variable  Accumulation of fructose in hepatocytes; fibrosis Breath test About_ 45 kno_".m mutations in ALDOB gene; no
intolerance mutation specific for liver disease
Progressivle familial The defec_t c_}fMDRZ’»‘ results iln impairejd biliary ~ High serum y-GT activity, 1'101"1'11:11 serum Most of known mutations in ABCBA are point
intrahepatic 0-20 phospholipid excretion that impairs bile cholesterol and moderately raised bile salts

cholestasis type 3

formation

concentrations

mutations




Avenapkela al-avtiBpuivnc

e AuTOOWUATIKN VTTOAELTTOUEVN VOO OG (codominant —OUVETILKPATNOT)-
ovykvplapya yovidia)

» Tovidlo al-AT oto ypwuoocwua 14 (14q32.1)

« KaBe aAAnAlo vmtevBuvo v 50% twv emmedwy al-AT

* Opeidetal oe petardayes oto yovidio SERPINA1 (serpin peptidase
inhibitor, clade A) Tov KWSIKOYPAPEL TNV -TIPWTEIVN AVAGTOAEN
TPWTEACWV cep[vng AAT

° Hapocysrou Kupwog OTO NTAP, KOL VOO TEAAEL npocpksyuovw&tg

npwrsacsg OTIWG M neutrophil elastase, kat pe Tov TPOTIO AUTO
TPOOTATEVEL TOVG TIVEVLOVEG ATIO ﬂpwrsokuurucsg BA&Beg

» MetaAAday£g odnyovv o€ avTikataotaon ax (otn 6€omn YAOUTAUIKOU
0&€0¢) kal epmodilovv v €kkplon al-AT (aAAayr) ot Sidtadn)

« Hmatikn vocog Adyw cvoowpevon moAvuepwv AAT

 Ilepimov 120 petaAdayeg (allelic variants) €xovv meplypapet

« Emintwon1:2,000-5,000 (vrtodidyvwon)



AloyvwoTikeC EEeTAOELC Yia AVETAPKELOL
al-AT
» [loooTikOC MpooSloplopoc al-AT

s Puoloroyikes Tipeg 90-200 mg/dL

> @ALVOTUTILKT] QVAAVUOT] LE LOONAEKTPIKN
gotlaom

» AvaAvon yoviSiakn
= AoBevelg pe emimeda opov <125 mg/dL

» Bloyia nmatog


http://en.wikipedia.org/wiki/File:A1AT.png
http://en.wikipedia.org/wiki/File:A1AT.png
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isoelectric focusing + IFX RT-PCR

Tomas P Carroll et al. Respiratory Research 2011, 12:91



AAANALO Z oxeTl(eTOL PE TN MEYLOTN
avemapkeLa o 1-AT

« uyvotnta ZZ otig HITIA
o€ mMANOvopd Evpwmaikng @
Kataywyns 1 otoug 3500 Ao | S N

-"‘--i “.\'I. ™ 1\
’ o an® T N L
e [leptmov 60,000 RSO \
-------- T - 4 B ! L
R et M ™ ll",/ s
......... f
w ‘: :,
I
ffff " 5
, , :-' ;J ',:' G - ’:
o Y€ XKAVOLVAPLKES XWPEG P W AR y
ol N -_-_'4----' 4

QUENUEVT] CUYVOTNTA

BLANCO ET AL.
EUROPEAN RESPIRATORY JOURNAL
2006


http://erj.ersjournals.com/content/27/1/77/F1.large.jpg
http://erj.ersjournals.com/content/27/1/77/F1.large.jpg

PiMM: 100% (¢votoAoyiko) EP :r.:]‘m,;

o
PiMS: 80% emméSwv A1AT P k"

PiSS: 60% emimedwv A1AT (264Glu:Val)

PiMZ: 60% smimedwv A1AT

PiSZ: 40% smumedwv A1AT

PiZZ: 10-15% emumedwv (342Glu:Lys)



ALpOXpWHATWON

- KAnpovopikn (HH) « AgvtEpOoTTAONC
| 822 TOmov I—HFE -6p21.3 o Zofapn xpovia atpdAvon Kol un
8- = C282Y opoluydTEC amoS0TIKN EpuOpoTIOINON
= C282Y : H63D o [MoAAQTAEG pETAYYIOELS
; NIV TEAV » Meooyelakn avatpio
e ETEPOLUYWTES » [Mapevteplkd cuUTANPWUATA

s AAAEC OTIAVIEC LETAAAAYEC o181 pov
« Xpoviec HmatomaBeleg
[Topupla cutanea tarda

« TUmol 2, 3, kat 4—Mn-HFE
LETOHAAQYEG



Hean degeneration

(arrhythmias,
cardiomyopathy)

Hepatomegaly
Elevated Liver Enzymes

Bronze skin Cinhosis

Diabetes mellitus

Testicular atrophy
(decrease FSH/LH
secretion)

Arthritis \ l can

Figure 3. Symptoms and signs of hemochromatosis.




Normal Hereditary Hemochromatosis

Macrophage

Plasma iron
(Fe-T1)

Ferroportinf] ¥4
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Alayvwon

o AuEnuevn @eppLtivn oTtov 0po
» Avénuévog oidnpog (oto Nmap)
* AVENUEVOG KOPEOUOG TPUOVPEPPLVNG

» Moplakn avaivon ya emifeBaiwon
» XaunAn evatobnoia (petarlayes Stapepovv
YEWYPAPLKQ)



[oviblo HFE (HFE for High lron Fe)

Chromosome 6

* [Teprypdpnke 1o 1996

— HFE
p 8p21.3

¢ Opowotnta pe HLA avtiyova tdéng 1 @

« C282Y A/a 282 tupoaoivn avti KLOTEIVNG

* 83% -100% opoluywTteg C282Y L O

* 4% H63D, otn Bcon 63 + C282Y (compound
heterozygote)




Base pair
substitution Base pair
(C282Y) of DNA

Short
arm

Base pair
substitution Base pair
(H63D) of DNA

DNA:
composition of
the HLA-A gene gpon

arm

Chromosome 6

Chromosome 6



PCR-RFLP

190 mm — 208

147 . o o cen s o o e 138
124

67 — 70




HFE ectaon
* ZUYYEVELA LE ATOUN UE ALUOYPWUATWOT)

» AVo0 eEeTaoelg £xovv Seiel vYPNAQ eTtimedA
oLdnpov (pepLtivn- Tpavo@epivn)

o Aldyvwon aLUoXpWHATWONG



= from mom from dad

2 C282Y Normal
) HLA-A gene mutation C282Y

ﬁ -~ ——— - ———
‘ HG3D Normal
mutation HB3D

C282Y Heterozygous  C282Y Heterozygous
H&3D Non-carrier H&30D Heterozygous

CARRIER / NO POSSIBLE
CLINICAL DISEASE CLINICAL DISEASE

/
N { =
%
)
1\
C282Y Heterozygous C282Y Heterozygous C282Y Homozygous
H63D Heterozygous H63D Non-carrier H63D Heterozygous
POSSIBLE CARRIER / NO INCREASED IRON M
CLINICAL DISEASE CLINICAL DISEASE DEPOSITION )

e

Figure 13. Family tree.




TARGET POPULATION

A. Symptomatic B. Symptomatic

Step 1 l l l

Fasting transferrin saturation 4———— 1st degree relative of HH
and serum ferritin

Normal <45% and Elevated =45% and
<200-300 pg/L =>200-300 pg/L
Step 2 No further iron Genotype |«
evaluation l
Heterozygote C282Y C282Y : C282Y C282Y : H63D
or non-C282Y l l
l Ferritin <1000 and Ferritin <1000 and/or
- nommal ALT/AST elevated ALT/AST
S Exclude other liver or
tep 3 blood diseases. l !
i { '
ST DOnaY; Therapeutic | Liver biopsy for HIC
phlebotomy and histopathology




Nococ Wilson

« ATP7B mpwrteivn P A% AN
7 ’ k% 6%’. v%’ \ Q — °
(LeTa@opEng XaAKOD) SO G
vtevOLVVN Yoo th WD °

« ATP7B yovidlo kAwvoTtouOnke
T0 1993

13012
13q1212
139131
1391412
120211
12001 .32
139311
139322
12q33.3

» >380 petaAlayes o aoOevelg

« H1069Q 1 1o ouyvn -72%


http://ehp.niehs.nih.gov/members/2002/suppl-5/695-698fatemi/fig1.jpg
http://ehp.niehs.nih.gov/members/2002/suppl-5/695-698fatemi/fig1.jpg
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Hepatomegaly

Jaundice

Acute hepatitis

Fulminant hepatic failure

Portal hypertension: bleeding varices
Cirrhosis

Proximal renal
tubular dysfunction

Bone
Renal Arthritis
Rickets
Wilson's —
Disease ——
Cardiac

Hemolysis

Central nervous system

Deterioration in school performance
Behavioral changes

Inco-ordination (handwriting deteriorates)
Resting and intention tremors

Dystonia

Dysarthria

Excessive salivation

Mask-like facies

Dysphagia

Kayser Fleischer rings




YTTOAEITTOPEVOG
XapakTrpag
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ZIn4 chance

R hed
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neurologic
symptoms

no neurologic
symptoms

CPL
KrIs

low low normal
+ - +

normal
- + - + -

low

low normal normal

RS Iy

Diagnosis of
Wilson's disease
established

] patient homozygole or

irmited
4

=50 pg/e

compound heterozygote

mutation™'”
analysi

increased'| | normal

]

SuUsSpicion  Ttmmeale

still high Diagnosis of
T IWilson's disease

narmal very unlikely



http://en.wikipedia.org/wiki/File:Autorecessive.svg
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A) sequence analysis of ATP7B gene
B-D) Liver biopsy Wilson’s disease

G,GAGTTAT GTGAGTTAT

Kok et al.2008



loyevelc Htatitioec

» Moplakog €Aeyx0G YL TN SLAyvwon Kal
mapakoAovOnon HCV xat HBV Aotpwéewv

» Aviyvevon - [loocotikog IIpoaSiopiopog Iov
» [ovoTLTIOC
 Itkn Avtoxm



O 10¢ tn¢ Hatitidbac B (HBV)

Quter lipid envelope
containg HBsAg

Inner protein core (HBcAY)
secretes HEeAg

Genomic DNA

Large surface Ag —— <

MMWR. 2003;52:1-33. Ott MJ and Aruda M. J Pediatr Health
Care. 1999;13:211-216. Ribeiro RM, et al. Microbes and
Infection. 2002;4:829-835



Avarmapaywyn

Viral polymerase Infectious
converts HBV virion

pregenomic RNA

Subviral

to partially ds DNA /

/

- -
- o

Cytoplasm

@ —® ~
l Partially \ Minus strand DNA

dsDNA \‘ Encapsulated
yPregenomic mRNA

s

Lai CL, et al. J Med Virol. 2000;61:367-373.

( CCCDNA

me

Nucleus

MRNA

Hepatocyte

-» Precore/core



ZUNTTTWHOTO

HBV DN

HBsAgQ

OAIKO avTI-HBC

‘—_—_______

Eiocod0¢ Tou Iou Avti-HBc IgM

AvTti-HBe

AvTi-HBs

EROouadeg



Mstantwon oe Xpoviotnta

O&cia Xpovi
(6 unveg) (Xpovia)
HBeAG
HBsSAgQ
v Total anti-HBc

/

/ IgM anti-HBc
11 1

T r ot r T & 1 | — [/ /]
O 4 8 12 16 20 24 28 32 36 52

TiTAog

ERSouadeg



duoikn loTtopia Xpoviag HrraTtiTidac B

— HBeAg (+) 1R HBeAg (-)/Anti-HBe (+) ——
Avoao)\oylkr]E AvoooAoyikn n qvqTrqpaywlei Avatrapaywyikn

avoyxn Kabapon @aon @aon
< : :
Z . -
8 : =
> : :
m . -
T - .
— . .
1 . .
< . .

EAGxioTn @Agypovi E Evepyog Avevepyog E Evepyog

Kal ivwon . PpAeyuovni popia - PpAeyuovni

Hadziyannis SJ, Viral Hepat Rev 1995
Yim HJ, et al. Hepatology, 2006



HBV DNA- otn Xpovia Hratitida B

« Avixveuon laigiag

« EKTiunON gvepyoTNTAC VOOOU

» MpoBAewn kivdouvou avatrtugne HKK kai Kippwong

- AlagopoTroinon avevepyou gopiag ammd HBeAg-apvnTikn
Xpovia ntratitida B

« ATTOQaon xoprynong Bepartreiag

 [NapakoAoubnon Bepartreiag

» [MpoBAewn kIvOUvou avatrTuéng avtoxic oTn Bepartreia

« Avixveuon avtoxng o€ avTiika

« EKTiNNnON HOAUCUATIKOTNTAG



AavBavouoa (KpuTrTikn) HBV
Noipwen

* H atroucia HBsAg oT1ov 0p0 acBevwyv BETIKWV
via HBV DNA oT1ov op0 ) o€ 10TO Y€ €uaioBnTn
PCR pe ekkivnTEC atro diagopeTikec HBV
TepIoxeg (S, C R X), avecaptnTa aT1rd TOUG
UTTOAOITTOUGC OPOAOYIKOUC OEIKTEG



Aviyvevon MetaAlaywv

* AVTIYOVO ETTIQPAVEIOC : ATTOTUXIO AvOoOOoTToinong
» [ToAupepaon: avroxn o€ avTika

» [1lpotTupnVIKN TTEPIOXN (Precore stop codon):

HBeAg-apvnTikn Xpovia NTraTitidod

» MeTaANayEC 0TO BACIKO TTUPNVIKO EKKIVNTA:
TTPOOJEUTIKN €TIOEivwon Kal avatrtucn HKK




MetaAAayn o€ NMpornupnviko Kwoikovio
TeppatiopoU ArtokAetel tnv NMNapaywyn
HBeAg

G 1896 = stop codon TAG

Core Gen ¢ ATG
e S+

1814 1901

Precore Core
Region Region




[ovoturitkn Avtoxn

Terminal
protein

/

Spacer

Pol/RT

349 (rt 692 (rt344) 845 aa
F -V LLAQ YMDD

RNaseH

I(G) —_— [I(F) —_—
LAM resistance rtA18IT/V rtM204V/I
LdT resistance rtA181T/V rtM2041
ADV/TDF resistance* rtA181T/V rN236T
ETV resistance rtI169T rtL180M rtM204V rtM2501/V
rtT184S/A/l/L/IG/CIM
rtS202G/Cl/I

o

MEBodocg avagpopacg sequencing (HBV polymerase
gene)
AvaoTpo@ocg uBpIdiopoc (Line-probe assays)
5% 1TANBUOOU
['VWOTEC JETAAAQYEC
Gene chip technology: aviyveuon mmoAuuop@iouwv

/

Allen Ml, et al. Hepatology. 1998;27:1670-1677. Tenney D, et al. Antimicrob Agents Chemother. 2004;48:3498-
3507.
Qi X, et al. Antivir Ther. 2007;12:355-362, Clarke 2002, Tran 2006, Pas 2008, Vincenti 2009, Niesters 2010



[ovotumoc kat E€EAEn Nooou

* Tovotuttog C ¢ A : 5
o ZUOXETLON UE o Bapld T]’ITO(T,LKﬁ vOGO 28 :DADD B.C
kot HKK o€ oxeon pe tov yovotumo B ° D B,C
, HF Dp D p BC
» Tovotumog B L E & bk
5 YUOYETLOT LE OPOAVACTPOPT) ATIO F A
F ABCD

HBeAg o¢ anti-HBe oe vedTepn nAkia
Ao to yovotuTto C

4
e Tovotumol A ko B T
4 14 4 3
o YYNAOTEPA TTOCOOTA ATOKPLOTG OE o 2
QVTUKA KOl APV TIKOTIO(MOoNG Tov IO 21212 2 [»0_ 2 O
/ , , Ss|s|s|3|3l3]l 5 B9 0 @
HBeAg peta amo peg IFN-a ano 5|o|lala|g|lale B2® & S
, , SIS SIS < o2 @ O
yovotumo D kat C, avtiotolywg 2|83 |a|3|8| 8 [2SF > <
@(mm|o| 0| o > ggf_-,' inh O
= 220 _—
b g =
N TN R R Yo ENT- YO ENTATS TS «

%

Keeffe EB, et al. Clin Gastroenterol Hepatol. 2006



]
cccDNA

» EuaioBnrtocg d€ikTNG
Aoinweng

« 'EpTTO0I0 OTNYV
ekpidwon TnG
Aoipwénc

« 2TOV TTUPNVA TOV
NTTaToKUTTApWV 30-
50 copies/cell

« Métpnon ue real-
time PCR




Metpnon cccDNA oto Hmap

« EmimeSa HBV cccDNA onuavtikd vymAotepa ce HBeAg- BetikoUg
aoBevelg oe oyxéon pue HBeAg-apvntikoug aocBeveic (0.01 copies/cell, P
<.001), avevepyoUg @opeic (0.02 copies/cell, P <.001)

« 211 Bepamela g HBeAg-0etikn¢ CHB ta emimeSa tov cccDNA oto
NP ATTOTEAOVV TIPOYVWOTIKO TIAPAYOVTA LOKPOXPOVLAG ATTOKPLOTG

« 211 Bepameia ¢ HBeAg-apvntikn¢ CHB ta emimeSa kol To T0G00TO

Tov ccc DNA o610 1)Ttap amoTeA0VV TPOYVWOTIKOUG TTAPAYOVTES
LOKPOYPOVLAG ATIOKPLON G KAl aepvnTikoToinong tov HBsAg otov opod

Werle-Lapostolle B et al. Gastroenterology. 2004;126:1750-1758



HBV cccDNA ctov Opo

» Real Time PCR
o ApKETEG HEAETEG EYOLV OElEelL
4 14 7§$<*f_Q%fVV\ .gygxx
0TL to HBV cccDNA etvat Core / A

+

avLYVEVOLUO O€ 0pO aoBEVWV e O™ s

xpovia HBV Aoipwén kat 6Tt tax eptoe
4 4 ’ s e
emiTeSA TOV oLuo)ETI{OVTOL pIE o 0O

HBeAg

to evdonmatiko cccDNA
« R=0.481,P=0.002

WONG ET AL. HEPATOLOGY, 2004

Taranta et al. Journal of Clinical Virology, 2014, 354 - 360
Shi M et al. PLoS ONE, 2015



H AvakaAuvyn tov lou tn¢ Hrartitdoc C pe tnv
Edbappoyn Texvikwv Moplakng BioAoyiac

- — . -- .

core p7 NS2

Chimpanzee plasma with high infectious titer
lnuclelc acid extraction

RNA, DNA
Choo Q-L, Kuo G, Weiner AJ, ldenature
Overby LR, Bradley DW, SSRNA, ssDNA
Houghton Science 1989; 244: | reverse transcriptase, primers

359-362
dsDNA, RNA-DNA hybrid

l RNAse, DNAP1
dsDNA
i4 methylase, Eco R, linkers
dsDNA with EcoRI site on ends
|clone into Aphage
A gt 11 phage with variety of dsDNA sequences



Hrtatitda C

HCV-RNA (+)

400 - Avti-HCV (+)
350 -
300 -
ALT 250 -
(IU/ 200 -
L) 150 -
100 A

YUOUTTOUOTO

O | | | | | | | | |
4 8 12 16 20 24 28 32 36

EBSopadeg



Hepatitis C Virus
Fate of Acute Infection

Spontaneous
resolution

Chronic
85%

Alter MJ, et al. N Eng J Med. 1999;341:556-562.



. Outcome

Serum
ALT activity ! Clrical
. | recovery
S S50
= Seramnm
g HOWV FRINA
O : T -
O 1 2 3 4 S S v 8
Time after indection {months)
Incubaton Acante Recovery
phase phase

d Hepatitis C (chronically evolving)

HCOCV-specific anmtibodies

:

Incraase (% of maximum)
B

=
J O I 2 3 -1 S s - £ 8
Time after nfection (months)
L a2
Incubation Acute Viral persastence,
phasa Cchronic hepantis

Barbara Rehermann & Michelina Nascimbeni,
Nature Reviews Immunology, 2005



Epyaotnpiakn Atayvwon HCV Aoipwénc

HCV ANTIXZQMATA

APNHTIKO ®ETIKO
]

ANOXOKATAXTOAH
STOP EKOEXH

HCV RNA

APNHTIKO
OETIKO

l_l

rl

OXI HCV

EITANEAETXOX XE EKOEXH TOYX
TEAEYTAIOYXZ 6 MHNEX 'H IPOX®PATH
HCV AOIMQEZH 'H KAINIKA XTOIXEIA

HCV AOIMQZEH

CDC 2013




[ovOTUTIOL

Global Distribution of HVC Genotypes TERIDA

CENTRAL:
AFRICA

AUSTRALIA
and NEW ¢ /
ZEALAND
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[ovoturol - LIPA

Conjugate control line
(CONJ CTRL)

5'UTR amplification —
control line
(AMPL CTRL 1)

19 genotype specific <
lines

Core amplification \
control line
(AMPL CTRL 2) ——

T
3 genotype specific lines

s
[ TN e Py ]



http://jcm.asm.org/content/vol46/issue6/images/large/zjm0060881530001.jpeg
http://jcm.asm.org/content/vol46/issue6/images/large/zjm0060881530001.jpeg

AAANAouxnon

Ned Shaw

Primer for
replication

prine’

© THE SANGER METHOD: Single-stranded DNA is
e’ mixed with a primer and split into four aliquots, each
containing DNA polymerase, four deoxyribonucleotide triphos-
phates and a replication terminator. Each reaction proceeds until a replication-terminating
nucleotide is added. The mixtures are loaded into separate lanes of a gel and electrophoresis is used to
separate the DNA fragments. The sequence of the original strand is inferred from the results. (See p. 40

for an illustration of a high-speed DNA sequencer.)
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Host targets

-E_ Cyclophilin A

Multifunctional phosphoprotein, RNA-dependent RNA
The NS3/4A serine protease ~ component of the HCV-RNA polymerase

Host protein interacting with

replication complex NS5A and the NS5B

Nucleos(t)ide analogue

Boceprevir ] GS-7977 (Sofosbuvir),

Telaprevir gg?:s'ggw Mericitabine,

ABT-450/r, ACH-1625 ABT-267 IDX-184 Alisporivir

Asunaprevir, TMC-435 PPI-668 -n i

(Simeprevir), BI-201335 MK BI-207127, ABT-333 SCY-635

Danoprevirlr, GS-9451 ABT-072, BMS-791325

MK-5172 Tegobuvir, Setrobuvir

VX-222, Filibuvir
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Baseline HCV RNA ‘ Start treatment

Viral breakthrough

Before treatment Time on treatment
Patients have viral variants with different levels of resistance to a drug

¢ Resistant virus a ' Sensitive virus

HCV VEVETIKN ETEPOYEVEIQ OUYYEVWYV OTEAEXWV
(quacispesies) trepiAaufavovTal resistance-
associated variants (RAVS)



Avixyveuvon Avtoxnc. MNMpemeL va e€etaletol?

» Me 1 veéa teyvoAoyla pmopel va aviyvevBouv <0,5%

« [Ipwv v €vapén aywyng - Baseline test?
5 4+ 0€ HEYAAO TTOGOOTO acOEVWVY 0L 0TIOLOL OLWG ATIOKPIVOVTUL OTA
VEQ (PAPLOKO
s E€aipeon Q80K (simeprevir) 9-48% acBevwv pe HCV g 1a ({SVR)

e Y& amOTUXIX AYWYNS
5 0 TANBLVOUOG AVOEKTIKWY OTEAEXWV EUTTAOVTI(ETAL

o Ta avBekTiKa oTeEAEYM e€apavi(ovTal oTadlakd o€ TTEPITOL Eva
XPOVO UeTA TN Bepameia



HEV - HDV

* H aviyvevon tov HDV RNA pe PCR eivaln o
aELOTTLOTT HEBOOOG SLAYVWONG ELOIKA OE OPY LK)

(Aao” TNG AoiHWENS
* [TapaxkoAovOnon Bepamneiag

« HEV RNA (RT-PCR) n mio a&lomiotn peEbodog
SLayvwon

* H evalotnoia kat eldikotnta dStabeoipwyv ELISA
TOLKIAEL

« [gM 2/6 €xovv svaloOnola kat eldikotnTa > 95%
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MicroRNA: Mwkpo un petaypadopevo RNA rtou dpa 0to petaypadlko Kol LeTa-
HEeTaypadLKO EAgYX0 TNG YoVIOLAKN G EkPpaonc

Hairpin pri-microRNA

{primary micro RNA) Exportin-5
1 A protein called exportin-5 transports \ ) i
a hairpin primary microRNA (pri-miRNA) 212 Meanwhile, one of the strands joins a
outof the nucleus. group of proteins, forming an

microRNA-protein complex. The other
strand, known as a passenger strand

is usually discarded.

How this all happens is still not

very well understood.
2 An enzyme called dicer (not shown) trims the
[)ri-microRNA and removes the hairpin loop,

! ! — - !
leaving a double stranded microRNA duplex 4 ™ lﬁ "T’,"\ ) Argonaute proteins

Protein

molecule. 4 In animal cells, the microRNA nucleotides

¢l S ” typically don't pair up with the mRNA
¥ Basemismatch 7 nucleotides as well. Their base pairing often
microRNA duplex ¢ follows a pattern though.
Passenger strand microRNA
— microRNA .
: Nucleotide 1
bbreviated miRNA) .
ab(c?ut 23 nudeotides Io)ng Has an A across from it

Deadenylation

microRNA-protein complex Base mismatche l
3In plant cells, the microRNA is Poly-Ata (
usually perfectly complementary /
to its target mRNA molecule. Seed Region (Nudleotides 2-8)
The microRNA will bond with it, Endonudeolytic Blocked ribosome Perfect base pairing
and cause the mRNA to cleavage \ ] ]
break down. \/( Nucleotide 9 5 The microRNA-protein complex's presence
~~~~~ Has an Aor U across from it blocks translation as well as speeding up
Messen?erRm.?mnds Nucleotides 13-16 deadenylation (breakdown of the Poly-A tail),
m Good base pairing which causes the mRNA to be degraded sooner

and translated less.



Highly stable miRNA is released from
hepatocytes after acute liver damage
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BLOOD STREAM

MicroRNA: Mikpo pn petaypa@opevo RNA 1Tou dpa OTO HETAYPAPIKO KAl
META-PETAYPAPIKO EAEYXO TNG YOVIDIOKNC EKPPACNC

Front Physiol. 2012; 3: 476
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MicroRNAs: HKK

1) microRNA signatures to 1) Circulati croRNA
distinguish tumor subtypes b "I-(':u atlng m'th ‘ ”5 &
2) microRNA signatures to m;?ir =l ci.morrl ﬂrRr?Am:U -
differentiate pre-neoplastic and Sl are o
i tumor tissue
neoplastic tissues

Diagnosis ‘ Prognosis

microRNAs and Cancer

: §

Treatment

1) microRNAs as drugs or
therapeutic targets

2) microRNAs as modulators of
response to treatment

GIORDANO AND COLUMBANO HEPATOLOGY, 2013



microRNAS ornv nmrarikn ivwaon

Quiescent HSC | Profibrotic
4 miR-199a/b
miR-19
miR-34a

-__'Activated HSC

Proliferation
of HSC

t miR-221 * miR-27

v MiR-122

miR-9
o, MiR21
5 * MiR-125b
Antifibrotic g @ MiR-188
e . IS myororonam
miR-19 1 YOTIOrobias
miR-15b (apoptosis)

miR-335
miR-200 t miR-571
miR-150 0 t miR-122

+ miR-34a

} MiR-652
+ miR-181b

Circulation

Eibrosis _A
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