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/. Hepatit B'de Tanisal Testler: Neler Degisti?

|
| Baris Otlu
| indni Universitesi Tip Fakiltesi

:lebi Mikrobiyoloji Anabilim Dali, Malatya.




Simer Tabletleri

« M.O. 3000, Mezopotamya, Siimerlilerin Kil Tabletleri
* ilk tip kitabi sayilan bu tabletlerde civi yazisi ile hepatit tarif ediliyor
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Simer Tabletleri

* Etyolojik ajan; Ahhazu (teslim alan)

* Nereye saldiriyor; ruhun evi olan karacigere

e N

MUSHUSSU HUWAWA BASMU L
Akkadian "Fierce Sumerian Demon Akkadian "Venomous \ll\vftsl"ll ':ﬂ'uﬁ:’t‘eﬁte';’g [égldty
Snake"; a Long- and Guardian of the Snake"; a Horned Snake Y

: 5 of a Bull or Lion and the
Necked Scaly Dragon Great Cedar Forest with Forelegs and Wings Wings of a Bird

MESOPOTAMIAN iz cerctian,
MONSTERS = "iiyTioioy e

Babylonian Legend!

URIDIMMU
KULULLU Kassite Human- I%:a.llkl&leaﬁ‘a'n
Akkadian "Fish-man"; hsaded Dog-m::lln; KUSARIKKU Demon, "The Seizer™:
Eppe" bB°ddY °ffa "é'ia'r'" Howling Dog Sumerian Demon with Brings Fever and
PWeErLoQy okia his the Arms, Torso and Plagues

Head of a Human & the

) Ears, Horns and
& Hindquarters of a Bovine
GUD-ALIM ‘%
Sumerian "Battle

Bison Beast" ALU LABBU
Sumerian Spirit of the Babylonian
Underworld; Has No Dragon of the
Mouth, Ears or Lips and Akkadlan Vamplric
Terrifies the Sleeping Spirit, "The Vagabond,"
' Hides in Dark Corners
and Menaces Homes

AQRABUAMELU
Akkadian Scorpion Men

UGALLU
Akkadian "Big Weather Beast";
Lion-Headed Storm Demon

MUSMAHHU
Akkadian "Distingished
Serpent"; Seven-Headed

Serpent/Dragon




Simer Tabletleri

e Tedavi?

Soyle yaziyor:

- Eger bir erkek, ahhazu-sarilik hastasiysa, onu iyilestirmek icin:

kukuru, burashu-ardic, ballukku, suadu, tatli saz,
urnd, ata’ishu, ‘fox-wine’, pirasa, stink, tarmush,

‘heals-a-thousand’, ‘heals-a-twenty’, colocynth.

- Bu 14 bitkinin bira icinde esit miktarda kaynatilmasini saglayin.

- Harmani bir gece yildizlar altinda disarida birakirsiniz.

- Sizlin ve icine bitki yagi ve bal ekleyin.
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Virtsit Bilmeden Virlsin Izinde

* Lady Montagu’nun mektuplari

tarihte asi uygulamasina dair ilk ve en eski resmi belge olarak kabul edilir

TUE

LETTERS AND WORKS

LADY MARY WORTLEY MONTAGU.

LORD WHARNCLIFFE.

TN EUCTION, WITH ADDITIONS AND CORRECTIONS DURIVED FIOM  T0IE
ONTOIRAL MANUSOIIPTS, ILLUSTRATIVI NOTRS

X

LADY MAIRY WORTLEY MONTAGL



Virtsit Bilmeden Virlsin Izinde

Cicek Asisi Sehadetnamesi

Gertificat du Vaccin-
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Asi Sehadetnamesi
Yil: 25 Temmuz 1900

Cicek asisi ilk kez 1885 yili Mayis ayinda, “1301
Nizamnamesi” olarak bilinen kanunla mecburi olarak
uygulanmaya baslandi. 1978 yilindan sonra higbir cicek
olgusuna rastlanmamistir. Bu ylizden son vakadan 10 yil
sonra, yani 1988 yilinda asi uygulanmasina tim dlinyada son
verilmistir.

Osmanlica Belgede Yazili Olanlar:
Pederinin ismi: Ahmed Efendi
ismi: Hasan Efendi

Semti: Stleymaniye

Balada (yukarida) hiiviyet ve ikametgahi muharrer zat ikinci
defa olarak asilandigini beyan isbu sehadetname yedine
(kendisine) i’ta kilindi fi 25 Temmuz sene 318.

Asi Memuru



Virtsit Bilmeden Virlsin Izinde

* 1893 Luis Pasteur; 70. yas glni icin bir jibile diizenlendi, Louis Pasteur 27 Aralik 1892'de
Sorbonne'a davet edildi. 5.000 kisinin 6nliinde, Cumhurbaskani Sorbonne'un bliylik amfi
tiyatrosuna giriyor

" Le Petit Journal

Lo Dot dousal SUPPLEMENT ILLUSTRE 0 Sopimet Tt

6 Cestimes. Huit pages : CINQ centimes 5 Contimes

Quatriémo Annéo SAMEDI 14 JANVIER 1893 Numéro 112

LE JUBILE DE M. PASTEUR

B A la Sorbonne




Virtsit Bilmeden Virlsin Izinde

Bir Virusu Yakalamak
* Teknolojideki ilerlemeleri 6ne cikaran, viral salgin éykuleriyle ic ice gecmis,

tanisal virolojinin gelisiminin tarihsel bir anlatisidir.

1885 yilinda Joseph Meister'i 1siran kdpege kuduz teshisi, nekropsi

sirasinda kopegin midesinde bulunan tahta parcalarina

dayandirildi....




Viruslerin varligindan suphe

1892, Dimitri losifovich lvanovski (1864-1920)

porselen Chamberland filtrelerine ntfuz edebilen bir hastalik etkeni

, 80bis, Rus Dutot, Paris (XVe),

ts S%ie L 8),

1884 Charles Edouard Chamberland
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Viruslerin Kesfi ve Saskinlik

e 1953, Ultra Viruslar ve Yaptiklari Hastaliklar
* Bunlara; - ultramicrob, - ultravirus, - stizgecleri gecen mikroplar, - gérilemeyen mikroplar, veya
sadece virus adi verilmektedir.

* Ultraviruslar, calisma teknigi ve yaptiklari hastaliklari incelenme metodlari o kadar gelismistir ki, bu

konu «bakteriyolojiden ayrilarak virologie adi altinda ayri bir ihtisas mevzusu» olmaga baslamistir.

~ Ultraviruslar ve yaptiklari
hastaliklar

Ultraviruslardan ileri gelen hnhhklu son zamanlarde ¢ok énem

- kazand1. Insan, hayvan, bitki ve bocekler iizerinde giin gectikce ye:

ni yeni ultraviruslar bulunmakta ve bunlarin biyolojileri incelenmek .
te, yeni yeni metodlarla bunlar tizerindeki caligmalar gelismektedir.

-

Bir yandan da mahiyeti bilinmiyen bir kisim hastahklarin ultravirus-
lardan ileri gelmekte oldugu da meyd ki ktadir. Ultravirus-
lar, cahisma teknigi ve yap 1 hastaliklarin incel metodlar1
‘0 kadar gelismistir ki, bu konu bakteriyolojiden ayrilarak virologie
adi altinda ayri bir ihtisas mevzuu olmaga baslamistirBu husus
80z Ontinde tutularal salgin hastahklarin ¢ogunu ve bilhassa en
onemlisini teskil eden bu gurup hastaliklar ve bunlarin korunma ve
savag carelerini aydinlatan bu bilgiye geregi kadar Onem vermegi
gerekli bulduk. Ve ders notlalarm toplayarak Ultraviruslarn genel
karukterleri, cabgma ve araghirma metodlari, husule getirdikleri has-
taliklar, as1 ve serum tatbi kati ve savas neticelerini gosterir bir
ders kitabi hazirland. - > -
Virus calisma teknigi ve viruslardan ileri gelen hastaliklar izerin-
deki bilgilerimiz daha son ve sabit geklini almamighir. Son yillarda
~bu caligmalar Gzerinde dinyammn biitin laboratuvarlarinda intensif
 cahsmalara biiyiik bir hizla devam edilmektedir. Sik sik yeni bulug-
- larla bu husustaki bilgilerimiz gelismekte vega eski bilgilerimiz de-
 gigmektedir. Biz de bu kitaba ancak bu tarihe kadar klasik bilgi ve
metot haline gegen galismalar: gegirebildik. Yeni buluslarla bilgile-
z genisledike veya eski bilgilerimiz degistikge bizde diinya ilim
‘uyarak sevgili dgrencilerimize imkan buldukga her il ve-
yilda bir yeni bilgileri ek halinde brosiirlerle tamitmag
! ulunuyoruz. Bu maksatla kullanilan keza elektiro mik-
roskop ve diger blytk ve Onemli aletlerde her giin yenilenmekte
 oldugundan n noksanliklarini bu bakimdan hog gormelerini sa-
n rica ederim. ¢ ¥

" Ord. Prot Dr. Siireyya Aygiin



Viruslerin Kesfi ve Saskinlik

“Viruslar kendi replikasyonlari icin hiicresel sistemleri kullanan molekdler genetik

parazitlerdir” (Luria SE)
- “Viruslar yasam agacinin 6kseotlaridir” (McGeoch)

- “Proteinle sarilmis bir parca kotl haberdir” (Medawar)




Hepatit ile iliskili ilk laboratuvar testleri

e 1911, Hans Fischer, bilirubinin yapisini ¢ozdi

1930, Nobel Odiil

Michelangelo Merisi Caravaggio -
Otoportre



Hepatit Klinigi

« |kinci Diinya Savasi'nin sonuna gelindiginde hastaliklara farkli filtrelenebilen ajanlarin

neden oldugu biliniyordu ve 1947'de "hepatit A" ve "B" terimleri tanitildi

e Dr. Saul Krugman'in Willowbrook sakinlerini kullandi.
1955'ten 1970'e kadar ¢cocuklara kan enjekte edildi veya bagisikliklarini incelemek icin

diger enfekte cocuklarin diskisiyla karistirilmis cikolatali sut icirildi.




1950’lerin Bilim Iklimi

1955, F
ey

rederic Sanger

L~ .2 %S

1956, Arthur Kornberg




1950’lerin Bilim Iklimi

* MacFarlane Burnet, "géruntste saglkli insanlarin belki de %1'inin kaninda virus
bulundugunu" ve bu sessiz tastyicilarin insan poptulasyonlarinda viristin varligini

sirdirmesinden sorumlu oldugunu belirtmistir.

Burnet sozlerine soyle devam etmistir:
"... Bence bir virologun umut edebilecegi en
bluyuk entelekttel 6dul, bir glin serum
hepatitinin gergcek dogasini aciklayan ilk kisi

olmasidir."




Baruch S. Blumberg (1925-2011)

* Maceraci ve kasif.
* |I. Dlinya savasl sonunda bir ¢ikarma gemisinin komutani olarak gorev yapti.

* Fizik lisans , matematik yuksek lisans derecesine sahipti.

" :. i
‘t?“'ﬂ B

Baruch §. Blumberg Hotunheimen, Norway Summer 1963



Baruch S. Blumberg (1925-2011)

* Tip faktltesinin Gg¢lncl yilinda parazitoloji okuduktan sonra bir yazini Surinam'da gecirdi.
* Yerel nifusun cesitliliginden ve bulasici hastaliklara karsi

duyarhliklarindaki belirgin farkhliktan etkilendi

Filarlasis in Moengo (Surinam) in 1950.

Journal article: Documenta Neerlandica et Indonesica de Morbis Tropicis, 1951, Dec, Vol. 3, No. 4, 368-72 ref, 1 graph.
Authors: B, Blumberg, . Mcgiff, |. Guicherit

Abstract

| Of a total of 1, 966 persons examined at Moengo, Surinam, for the presence of microfilariae of Wuchereria bancrofti, 272

- (13.7 per cent.) were found positive. Those examined comprised employees (1, 013) of the Surinam Bauxite Company and
by
e

164 their families (953) and the infection rates in these two groups were 14 and 13.3 per cent. respectively. Thick blood smears,

et
o’

stained with Giemsa, were taken at night between 10 and 11 p.m. except in the case of night workers, from whom blood

was taken during the day.

The age-group incidence of the infection showed a marked rise in the 6 to 15 group and a fairly uniform incidence in

subsequent groups. The incidence in males and females was 13.4 and 14.7 per cent. respectively.

THE Analysis of race incidence revealed by far the highest r&g in Creoles, namely 20 per cent. of J06 employees and 17 per

cent. in 710 of their relatives. Creoles and Indonesians are the numertcan Mminant races in the population. The
! incidence in the latter was 4.5 per cent. in 310 employees and 2.6 per cent. in 150 relatives. Hindus, Chinese, Whites and

The History and Legacy of Some of the Americas’ Most American Indians form only a small proportion of the people. Next highest to that of the Creoles was the incidence in

Unique Ethnic Groups

American Indians, namely 6 (21 per cent.) of 28 employees and 2 (6.9 per cent.) of 29 relatives.



Baruch S. Blumberg (1925-2011)

* Tip Fakultesini bitirdikten sonra romatoloji alaninda klinik uzmanligini tamamlandi.

 Biyokimya egitimi almak icin Oxford Universitesine gitti, tezi hiyiironik asitin fiziksel ve biyokimyasal

ozellikleriydi.

Edmund Brisco " Henry " Ford

bir tirln diger tirden farklihginin strekliligi
olarak tanimlanan polimorfizm kavramiyla

tanistirdi.

Hastaliga karsidirenci mekanizmalarini
aydinlatabilir.




Baruch S. Blumberg (1925-2011)

* Orak hticre 6zelliginin cografi dagilimini arastiran ve bunun falciparum sitmasina karsi dirence

neden olur

Anthony Clifford Allison

* 1957'de Blumberg ve Allison Nijerya'ya gittiler ve burada farkl

insan gruplarindan kan érnegi topladilar




Baruch S. Blumberg (1925-2011)

* NIH kadrosuna katildi,

Allison ile birlikte Alaska'da kendi saha ¢alismasini ylritebildi; burada hem farkli insan

topluluklarindan hem de ¢esitli hayvan turlerinden yine kan 6rnekleri topladi

The Haptoglobins, Hemoglobins and Serum Proteins
of the Alaskan Fur Seal, Ground Squirrel
and Marmot
B. S. BLUMBERG,! A. C. ALLISON* axp BARBARA GARRY*
National Institutes of Arthritis and Metabolic Diseases, National Institutes

of Health, Bethesda, Maryland, and National Institute for
Medical Research, London, NW. 7




Baruch S. Blumberg (1925-2011)

* isvecli bakteriyolog Ouchterlony tarafindan tanitilan

 Agar jel immiinodifiizyon teknigini kullanarak numuneleri test etti.

Orjan Thomas Ouchterlony

Antigen — ¢ Antibody

Precipitate Agar matrix



Baruch S. Blumberg (1925-2011)

50'den fazla transflizyon almis bir kisinin serum koleksiyonundaki bazi 6rneklerde bir lipoproteini

baglayan bir antikora sahip oldugunu buldular.

Kan transfliizyonunun bazi komplikasyonlarinin serum proteinlerindeki cesitliligin bir sonucu

olabileceginin kesfi,

634 MARCH 25, 1961

AN ISOPRECIPITATION REACTION
DISTINGUISHING HUMAN SERUM-PROTEIN
TYPES

A. C. ALLISON
M.A., B.M,, D.Phil. Oxon.

OF THE NATIONAL INSTITUTE FOR MEDICAL RESEARCH, LONDON, N.W.7

B. S. BLUMBERG
M.D. Columbia, D.Phil. Oxon.

OF THE NATIONAL INSTITUTES OF HEALTH, BETHESDA, MARYLAND

Fig. 2
Fig. 1—The precipitin reaction, seen in an agar-gel Ouchterlony
plate, between the serum of the patient in the centre well and
some, but not all, members of a panel of sera from normal
persons. Unstained plate after 24 hours.

Fig. 2—The precipitin reaction between the serum of the patient in
the centre well against some, but not all, members of a panel of
sera,



Baruch S. Blumberg (1925-2011)

e Barry kan bankaciligi kariyerine yeni basglayan bir
NIH arastirmacisi olan Harvey Alter ile temasa gecirdi.

* Alter, transflizyon komplikasyonlarinin kaynaklarini arastiriyordu.

Multiple Antigenic Specificities of Serum Lipoproteins
Harvey Alter Detected with Sera of Transfused Patients

B. S. BLumBERG, H. J. ALTER, NANCcY M. RIDDELL and
MARION ERLANDSON

Geographic Medicine and Genetics Section, and Blood Bank, National Institutes of
Health, Bethesda, and Department of Pediatrics, New York Hospital, N. Y.
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Fig. 1. Micro-Ouchterlony method on 3',” 4" lantern slide. The center cup of

each 7 hole pattern contains C. de B. antiserum and the peripheral wells contain
normal sera whose phenotypes are to be determined. One hundred and twenty
sera can be tested at one time using this pattern. Sudan Black stain.



Baruch S. Blumberg (1925-2011)

* Blumberg'in dondurucularindaki bircok érnek kronik HBV enfeksiyonunun oldukga yaygin oldugu

cografi bolgelerden

+ Sonunda bir Ouchterlony plakasinda alisimadik bir bant retmesi kaginiimazd.




Baruch S. Blumberg (1925-2011)

* 1964 yilinda Alter'in Blumberg’in kolleksiyonun Avustralyali bir Aborijinden alinan numune ile
hemofili hastasinin serumunu test etti
e Sudan siyahini almayan, bunun yerine azokarmin ile gli¢lt bir sekilde kirmiziya boyanan ve yuksek

protein igerigine isaret eden bir presipitin ¢izgisi gozlemlemesiyle ortaya ¢ikmistir

Fig.1 An Australian Aborigine (left) and the precipitin line formed between the aboriginal serum
and that of a multiply transfused patient with hemophilia (right). The precipitin failed to stain for
lipid, but stained red with the azocarmine counter-stain for protein.

'kirmiz1 antijen’



Avustralya antijeni (AuAg)

e 1965, Avustralya antijenin nedeni?
* Bu cokeltilerin yalnizca sik transflizyon yapilan hastalarda. Transfizyon alan 47 talasemi hastasinin

yaklasik %30'unda anti-lipoprotein izopresipitin gelisti

l Clinical Science

A “New” Antigen m Leukemia Sera

The “Australia antigen” is found in the sera of some nor-
mal individuals from foreign populations. The total absence
of the antigen from the sera of normal United States sub-
jects and its relatively high frequency in acute leukemia sug-
gests that the presence of the antigen may be of value in the
diagnosis of early acute leukemia. Whether the antigen results
from or precedes the leukemia process remains to be seen.

Baruch S. Blumberg, MD, Hayvey J. Alter, MD, and Sam Visnich

1. Formation of precipitin line between serum from
leukemia patient (top well) and hemophilia serum
(bottom well).



Kanser Arastirmalari Enstitlsu

* Au Antijeninin hastaliga yatkinligin bir belirteci olarak daha fazla arastirma sozu alarak

Blumberg'in NIH'den Philadelphia'daki Kanser Arastirmalari Enstitlisi'ne gecti

HEPATITIS AND LEUKEMIA:
THEIR RELATION TO
AUSTRALIA ANTIGEN

Baruch S. BLumBerg, AvtoN 1. Surnick,
anp W, Tuomas Lonpon

The Institute for Cancer Research
Fox Chase, Philadelphia, Pa.

N 1961 we discovered that patients who have received transfusions

may develop precipitating antibodies against serum bera-lipopro-
tein,’® The antisera found in these patients were used to define a system
of inherited antigenic specificities on the serum low-density beta-lipo-
proteins.* ® This was termed the Ag system, and a variety of specificities
and alleles have been described.® # These antibodies were common in
patients who received very large numbers of transfusions (for example
about one third of thalassemia patients), and the antigens which reacted
with these specificities were common in the general population, A search
for additional precipitating antibodies was continued on the hypothesis
that other anrigenic systems might be discovered. In 1964 an antibody
was detected in the serum of a transfused hemophilia patient which was
clearly different from the lipoprotein precipitins previously found.® It
reacted with only one serum in a panel of 24 against which it was
tested; since the reacting serum was that of an Australian aborigine,
the antigen was given the geographic name “Australia antigen.”*® Sub-
sequent studies showed the antigen to be extremely rare in American
populations bur it was relatively common in several interesting diseases

HEPATITIS AND LEUKEMIA

1567

Tams 1. AUSTRALIA ANTIGEN DISTRIBUTION IN PATIENTS

AND CONTROLS

Au
No. positive
tested 0.
Controls (nonhospitalized “normal”) 2,412 2 0.1
Hospital patients, serial admissions 1,055 2 0.2
Liver disease
Hepatitis, acute viral 125 26 20
Infectious mononucleosis 67 [1] 0
Laennec’s cirrhosis 52 0 0
Other liver disease 15 0 0
Leukemia
Acute myelogenous 51 7 14
Chronie myelogenous 0 0
C 89 11 12
Chronic lymphocytic 49 5 10
Hodgkin's disease 16 2 13
Down's syndrome (institutionalized) 257 75 29
Transfused anemia patients 144 5 3
Solid tumors 95 0 0
Various other diseases 1414 0 0

Addition detail is given in Blumhere o al.% Sutnick ot al.® London ¢t al..' and Blumbere et alM



Kanser Arastirmalari Enstitlsu

* 1968, Avusturalya antijeni Down Sendromu, I6semi ve hepatit ile iliskili olabilir.

Particles associated with Australia
Antigen in the Sera of Patients with
Leukaemia, Down’s Syndrome and

Hepatitis

AusTrALIA antigen was first identified using an antiserum
produced in a trausfused patient®®. The antiserum gave a
clear precipitin line in a double diffusion experiment when
placed adjacent to the serum from an Australian aborigine.
Pending further identification of the antigen, the geo.
graphic name “Australian antigen™ was given to the
reacting material found in the aborigine's serum. Specifie
antisera against this antigen can be produced by immuniz-
ing rabbits with serum containing Australia antigen, and
subsaquent absorption with serum which does not contain
Australia antigen®. The precipitin band which forms
between the haemophilia antiserum and the serum con-
taining Australia antigen stains faintly with sudan black,
indieating that the antigen contains lipid. It has a
speecific gravity of less than 1-21 and appears in the first
peak in  ‘Sephadex G-200° ecolumn chromatography
(indicating a high molecular weight)?,

Australia antigen is extremely rare in rormal people in
the United States®*-?. It is, however, common in patients
with viral hepatitis (approximately 20 per cent), in
whom 1ts presence seems to be transient®7. Tt 1s also
common in patients with Down's syndrome®® and
chronie anicteric hepatitis’, but here the antigen is per-
sistent for many years. It is also found in high frequency
in some forms of leukaemia®®, [AVlEprematous leprosy
(9 per cent)*'", as well as In apparently normal people
living in tropical areas®1.,

ManFrED E. BAYER

Ba UMBERG
ARBARA WERNER

Fig. 3. Australia antigen particles negatively stained ( x ¢. 225,450).




Au Antijeni ile viral hepatit arasinda baglanti

* Coklu transfizyon gerektiren bir ¢cok farkh hastalikta Au Antijenine rastladilar.
* Blumberg'in kiresel seyahatleri sirasinda topladigi cok sayida serumda 6zellikle

Okyanusya ve diger tropikal bolgelerdeki poptilasyonlar arasinda yaygin oldugu bulundu.

Dr. Barbara Werner

/ o - ‘ - TRANSAMINASE ACTIVITY IN HUMAN BLOOD

By ARTHUR KARMEN, FELIX WRGBLEWSKI, axo JOHN S. LADUE

(From the Sloan-Kettering Institute, Department of Medicine, Memorial Center,
New York City, N. ¥.)

‘l- o e 5
North America |

(Submitted for publication April 3, 1954; accepted July 15, 1954)

Enzymatic transamination consists of the en-
zyme catalyzed reversible transfer of the alpha
amino nitrogen of an amino acid to an alpha-keto
acid with the synthesis of a second amino acid and

a second alpha-keto acid. Enzymes catalyzing
different transamination reactions are found widely '

) distributed in animal tissues and have been shown
to change in activity in some tissues during dis-
Alfrica ease (1-3). These observations prompted the .

present study to determine if transaminase ac- .
tivity could be demonstrated in human serum and :
blood cellular elements and, if so, to study any
variations in activity of this enzyme in the blood '

~f naemal and dicancad man

Au-negatif kontrol

South America

Hastalik karaciger ve sarilikla iligkili



Avustralya antijeni (AuAg /SH)

* 1969, bizim siiphelerimize gére Avusturalya antijeni bir virusle iliskilidir.

Australia Antigen detected in the
Muclei of Liver Cells of Patients with
Viral Hepatitis by the Fluorescent
Antibody Technique

Our susgpicion that the Australia antigen associated with
acute and chronic hepatitis is a virus and is the cause of
the dizease has been supported by cxamination of material
from affected patients.  Aw(l) was first detected in the
gorum of an Australian aborigine', and the geographic
distribuiion, disease association, genetics and physical
and chemical characteristics of this nnusual antigon have
been deseribed®t.  One of the most startling findings in

IrviNnG MILLMAN
VERONICA ZAVATONE
BeETTY JANE S. GERSTLEY
BArRUCH S. BLUMBERG

¥ig. 1. Electron photomicrograph of purified fraction of Au(1) from
5€‘|Igllll of patient w%th anicmrlcdlitepatlt:is. Particles arc 200 A units in
ameter,



Avustralya antijeni (AuAg)

* 1970, Avusturalya antijeni bir hepatit virtsuddur.

* Karaciger huicreleri icerisinde isaretli antikorlar ile gosterildi.

JANUARY 1970

The American Journal of Medicine
VOLUME 48 BARUCH S. BLUMBERG, M.D., D.PHIL.

: i Viriie* NumBer 1 ALTON 1. SUTNICK, M.D.
Australia Antigen as a Hepatitis Virus W. THOMAS LONDON, M.D.

Variation in Host Response Philadelphia, Pennsylvania
TABLE I Conditions Associated with Australia Antigen (Au(1))
Frequency
History of Persistance of
Data Transfusion of Aul1) Au(1) (%) SGPT
Group A—Afcute hepatitis
“Post-transfusion" Yes ven 58 Tt
“infectious” No e 38 Tttt
Group B—Chronic active hepatitis Yes and No + {6 of 9) tt
Group C—Chronic anicteric hepatitis
Down's syndrome No + “~»30 1
Leukemia (AML, CLL, ALL) Yes and No + ~10 tore
Lepromatous leprosy No + 20 1
Chronic renal dialysis Yes + (8or9) t
Group D—""Mormal" carriers
Apparently normal people {i.e., Cebu,
Japan, Rongelap) No + 1-20 +

Fig. 3. Fluorescent granules in the nuclei of liver cells of hepatitis
patients with Au(l) in their serum, detected by fluorescein labelled
anti-Au(l). (From Millman et al. [16].)



Harvey Alter

* Au'nun hepatit B ile kesin olarak iliskilendiriimesinden 6nce bile Alter ve Holland,
kanitlari, transfliizyondan énce bagislanan tim kanlarin taranmasi ¢agrisinda bulunmak

icin yeterli gormustuir

CLINICAL AND SEROLOGICAL ANALYSIS OF
TRANSFUSION-ASSOCIATED HEPATITIS

< gARVEY J. ALTER > RoBERT H. PURCELL
STEPHEN M. FEINSTONE

ANDREW G. MORROW YAsu0o MORITSUGU

Harvey Alter

Blood Bank Department, Clinical Center, Laboratory of
Infectious Diseases, National Institute of Allergy and
Infectious Diseases, and Surgery Branch, National Heart and
Lung Institute, Bethesda, Maryland 20014, U.S.A.

Summary  Of 108 prospectively followed, multi-

ply transfused, open-heart-surgery pa-
tients, 12 (11%) developed hepatitis. Patients received
only volunteer donor blood tested for hepatitis-B surface
antigen (HBsAg) prior to transfusion by counterelec-
trophoresis (C.E.r.). 4 of the 12 patients developed
hepatitis-B-virus infection. Subsequent testing of donor
serums by solid-phase radioimmunoassay (R.1.A.)
revealed that an R.IL.A.-positive, C.E.P.-negative blood
unit was transfused to 3 of the 4 type-B hepatitis cases,




Avustralya antijeni (AuAg)

BLUMBERG'S TRAVELS RELATED TO THE PROTEIN SERUM PROJECT

(1) Alaska—1958 (8) Iceland—1974 (15) Singapore— 1966

(2) Mexico—1967 (9) Denmark—1968 (16) West Australia and Perth,
(3) Ecuador—1960 (10) Finland—1968 Australia— 1966

(4) Chile—1960 (11) ltaly—1968 (17) Cebu, Philippine Islands
(5) Senegal—1976 (12) Greece—1966, 1973 —1965, 1967

(6) Nigeria—1957 (13) Uganda—1971 (18) Japan— 1965, 1966

(7) England—1972 (14) India— 1966 (19) Marshall Islands— 1959

Toly 14se
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Blumberg’in Bilim Felsefesi

" Bilim ayni anda hem problem ¢é6zme hem de problem yaratma stirecidir. Bir soru her
yanitlandiginda (etkili bir sekilde test edilen bir hipotez), daha sonra yanitlanan ve yeni

nesil sorular lireten ek sorular ortaya ¢ikar. Stire¢c sonsuz olabilir.”
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Blumberg’in Bilim Felsefesi

 Bilimsel ¢cabanin surekliligi

* hipotezlerin formile edilmesi

e Bir sonraki sonucun bir 6ncekinin tek nedeni olarak akil yiritmenin tehlikeleri
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Hepatit B Asisi

* 1970, Krugman,

hastlarin sermunu 1 dk kaynatip Willowbrook’ta zinhinsel engelli cocuklari asiladi.




Hepatit B Asisi

tasiyicilarinin serumundan elde edilmistir.

gelistirdiler ve patentini aldilar.

The
hunt
ra
killer
VAKS

Baruch S. Blumhery

Winner of the Nobel Frize in ﬂnqgio[ogg’ or Medicine

3,636,191
VACCINE AGAINST VIRAL HEPATITIS
AND PROCESS
Baruch S. Blumberg, Glenside, and Irving Millman, Wil-

low Grove, Pa., assignors to The Institute for Cancer

Research, Philadelphia, Pa.

Filed Oct. 8, 1969, Ser. No. 864,788
Int. Cl. A61k 27/00

US. CL 424—89

Halpern and L. K. Weng]

9 Claims

Purification of Australia antigen

One of the important discoveries incident to the present
invention is that Australia antigen is strongly resistant to
cnzyme dlgcsllon, whercas human blood cells and other

can be reduced to peptides and re-

movcd wnlhoul impairing the Awustrialia antigen. In this

operation it is belicved that some of the infectious com-
ponents are eliminated.

Another important aspect of the present invention is
that impurities including infectious components can be
eliminated from the Australia antigen fraction by differ-
ential density centrifugation, which can be carried out in
a solution of cesium chloride, and preferably also in a
separate solution of sucrose, the solvent in both cases
beine water.

1970, ilk hepatit B asisi, AuAg’nine karsi antikor varliginin enfeksiyona karsi olacagi fikri ile hepatit B

Blumberg ve Millman AuAg’yi saflastirma ve onu bulasici yapilardan ayirmada benzersiz bir yontem

United States Patent Office

The density of the cesium chloride gradient peak which
contained the maximum radioactivity and Australia
antigen immunodiffusion activity was 1.21 confirming the
work of Alter and Blumberg, Blood 27, 297 (1966). The
low density of purified Au(1) may be due to the lack
of nucleic acids and/or the presence of lipids. The pres-
ence of lipids in Australia antigen hes been suspected due
to the staining reaction of Australia antigen precipitin
bands. Alter and Blumberg, Blood 27, 297 (1966). It is
contemplated that treatment of the purified Australia anti-
gen by organic solvents or surface active agents may in-
crease the density due to the removal of lipids.

The chemical and physical properties of Au(1), the
lack of nucleic acid, and the high concentrations found
in the sera of patients with viral hepititis indicate that the
mazjority of Au(1) particles are incomplete viruses or
capsids.



Avustralya antijeni — Antikor Testi (AuAb)

« 1974, ilk testler radyoaktif temelli radioimmunoassay temelli olarak gelistirildi.

> Zentralbl Bakteriol Orig A. 1974 Dec;229(4).423-8.

[The Ausab test - a radioimmunoassay in the solid Rosalyn Sussman Yalow

phase for the detection of antibodies against HBsAg
(author's transl)]

i

% k0w CE P32

0123
| ARCHITECT
| Reagent Kit

| WicRoPARTicLES]  1x  esmL
 anti-HBs - AUSAB

oooooooo




Avustralya antijeni (AuAg) - HBsAg

* 1973, Dinya saglik orgltinin “Scientific group of viral hepatitis” adli calisma grubu bugin

kullanilan terimleri kullanmaya baslamis.

JournaL or Virorocy, Nov. 1973, p. 995-1006 Vol. 12, No. 5
Copyright ® 1973 American Society for Microbiology Printed in USA.

DNA Polymerase Associated with Human
Hepatitis B Antigen

PAUL M. KAPLAN, RICHARD L. GREENMAN, JOHN L. éBR[N, ROBERT H. PURCELL, axp
WILLIAM S. ROBINSON
Department of Medicine, Stanford University, Stanford, California 94305; thg Rockville Laboratory of the
Molecular Anatomy Program, Oak Ridge National Laboratory, Rockville, Maryland 20862; and the Laboratory
of Infectious Diseases, National Institute of Allergy and Infectious Diseases, Natiot;éar";;;‘;;a';;;p‘; g';’;;;‘h.
Bethesda, Maryland 20014

Received for publication 9 July 1973
[ ]

DNA polymerase activity was detected in each of eight preparations of
concentrated human hepatitis B antigen (HBAg) rich in Dane particles prepared
by high-speed centrifugation of antigen-positive human plasma and in none of
seven control preparations prepared in the same way from HBAg-negative
plasma. The incorporation of *H-thymidine-methyl-5'-triphosphate into DNA
was dependent on four deoxyribonucleoside triphosphates and MgCl,. Treatment
of the concentrated HBAg preparations with the nonionic detergent Nonidet P-40
(NP40) more than doubled the enzyme activity. Fractionation of the concentrated
HBAg preparation in sucrose density gradients after treatment with NP40 re-
vealed that the enzyme activity appeared within the density range of Dane core
antigen but at a slightly higher density than the average for core antigen. The only
particles observed by electron microscopy in this region of the gradient were typi-
cal 28-nm cores, suggesting that the DNA polymerase activity was associated with
a subpopulation of cores. No DNA polymerase activity was found in purified
20-nm HBAg particles. The DNA product of the reaction remained associated
with the 110S core and was not susceptible to DNase digestion when associated
with the core. Inhibition of the reaction by actinomycin D and daunomycin sug-
gested that the reaction was dependent on a DNA template associated with the
core.



HBeAg / Anti-HBe

e 1980'li yilarda; Hepatit B e-antijeninin (HBeAg) ve antikorun (anti-HBe) tespiti icin kati-faz enzim
bagh bir immunoassay gelistirilmis.

Journal of Virological Methods, 3 (1981) 111 1
Elsevier/North-Holland Biomedical Press

DEVELOPMENT OF AN ENZYME-LINKED IMMUNOSORBENT ASSAY (ELISA)
FOR HEPATITIS B e ANTIGEN AND ANTIBODY

1234|5678 9|10

Fig. 3. Photograph of sera tested (columns 1-9 inclusive) by the ELISA. 50 ul of serum and 50
ul of HBeAg were added to well A. To wells B and C, containing 50 ul NHS and 50 ul anti-HBe respec-
tively, 50 ul of test serum were added. The first 4 sera were NHS (1 + 2), HBeAg-positive (3) and
anti-HBe (4) controls, Sera 5—9 were {ested, The wells of column 10 provided the cul-off reference
colour. Interpretation of the results of sera 5—9 is described in the text.




Nobel Oduiili 1977

Baruch S. Blumberg

"Bulasici hastaliklarin kékeni ve yayilmasina iliskin yeni

mekanizmalarla ilgili kesifleri icin.”

Yaptigi kesifler, hastaligin kan nakli yoluyla
yayllmasini dnleyecek asilari ve testleri

mumkudn kildi.




Nobel Odili 1978

* Rosalyn Sussman Yalow,

Radioimmunoassay (RIA) teknigini gelistirmesiyle bu 6dulu kazanmistir.




Nobel Odulii 2020

* Harvey Alter,

e Hepatit C virtsunun kesfine yaptigi katkilardan dolayi aldi

Ceremonial Presentation of the 2020 Nobel Prize in Physiology or Medicine to Dr. Harvey
Alter.



DUnyanin ilk asi programi

1982 yilinda Tayvan'i ziyaret eden Blumberg,

Taipei'deki biiyiik bir hastanenin kan bankasi mudiirti hepatit B bulasmis insanlardan alinan
kanlarla dolu biiyiik buzdolaplarini gésterdi ve bunlari ne yapalim diye sordu?

Asl yapin!

1984 yilinda tim yeni doganlardan baslayarak hepatit
B'ye karsi ntfus capinda bir asilama programi
uygulayan dinyadaki ilk tilke olmustur.

O tarihten bu yana 6 yas alti cocuklarda HBV
tastyicilik orani biyutk oranda %10,5'ten %0,8'in

altina distu.




DUnayanin ilk asi programi

* Yeni tanitilan rekombinant DNA teknolojisi ile genetik olarak degistirilmis maya

hicrelerinden saf HBsAg partikulleri basariyla Uretti.

-

Rekombinant DNA teknolojisi
MSD  NDC 0006-4773-00

kullanilarak tretilen ilk asi

HEPATITIS B
VACCINE
(RECOMBINANT), sp

RECOMBIVAX HBe

1.0 mL contains 10 mcg of hepatitis B
surface antigen on an alum adjuvant. HEPATITIS B VACCINE
DO NOT INJECT (RECOMBINANT), b
INTRAVENOUSLY FECOMBIVAY HBe
OR INTRADERMALLY J0mL contains 10 mead
epatitis B surface antigen
SHAKE WELL BEFORE USING ' EN&’[',‘S,_“OT '"‘ﬁ'{}n
MERCK SHARP & DOHME 5

DIVISION OF MERCK & CO. INC.
WEST POINT, PA 19486, USA




Hepatit B Enfeksiyonu Onlenemiyor

* Kesfedilmesinden yaklasik 60 yil ve ilk asinin onaylanmasindan 30 yildan fazla bir sire ge¢mis

olmasina ragmen 270 milyon kisi enfekte.

21m

EASTERN
MEDITERRANEAN

15m 39m

EUROPE SOUTH-EAST ASIA

115m

' WESTERN PACIFIC

60m

AFRICA

Nguyen, M.H.; Wong, G.; Gane, E.; Kao, J.H.; Dusheiko, G. Hepatitis B Virus: Advances in Prevention, Diagnosis, and Therapy. Clin. Microbiol. Rev. 2020, 33.



Hepatit B Virtusinin Mikrobiyolojik Tanisi

* Teknolojideki ilerlemeler ve HBV tanisinda kullanima girmeleri

Hiicre Rt-PCR Yeni Nesil _-_ . l
Kiltara Dizileme

Hemagliitinasyon

Y U@ Ay YT
¥y o . O v 2
v r @AY AXr LT 4

1900 1920 1940 1960 2010 2015

Elektron

Guarnieri Mikroskop
cisimcikleri

dijital PCR



Hepatit B Virusu Genomu

e HBV, ortusen dort acik okuma cercevesi halinde organize edilmis yaklasik 3200 baz ciftinden olusan

cift sarmalli bir DNA genomuna sahiptir

LHBs
MHBs
SHBs

Polimeraz



Hepatit B Virtsu Tani Hedefleri

» Hastaligin ilerleyisinin / tedavinin 6n gorulebilmesi icin tiim veriler birlikte degerlendirilmelidir.

dsIDNA

. 4
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Viruses. 2021 Jun; 13(6): 951.



Hepatit B — Tani icin hedefler

» Hastaligin ilerleyisinin / tedavinin 6n gorulebilmesi icin tiim veriler birlikte degerlendirilmelidir.

Innate Immnune Response : Adaptive Immnune Response
:
Kupffer cell | Cytolytic

E E Perforin ,"r‘:»-,/‘ ,\’ Hepatocyte
: g —i|0 o
Granzyme o t i
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!
I
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Hepatit B Virtisinin Mikrobiyolojik Tanisi

e 1980’li yillardan itibaren

Enzyme Linked Immunosorbent Assay Polymerase Chain Reaction
ELISA PCR / Real time - PCR
HBsAg, Anti-HBs HBV-DNA
HBeAg, Anti-HBe Kantitatif HBV-DNA

Anti-HBc IgM/IgG

.,\
WA

o 8 8 & 8 8




HBV Serolojik Tani

* GUnUmuzde tam otomatize mikro ve makro ELISA cihazlari ile serolojik tani hizh, duyarl ve givenilir

bir sekilde yapilabilmektedir.




HBV Serolojik Tani

e Serolojik parametrelerin izlenmesi

Incubation Acute Phase Early Recovery Recovery
i i} il i
. HBeAg e Anti-HBe S
HBV Symptoms Total Anti-HBc
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HBV Serolojik Tani — Kantitatif HBsAg

» Kantitatif HBsAg testleri
— Kantitatif HBsAg, cccDNA aktivitesini gosterir.
— HBsAg seviyesi yakin zamanda HCC risk skorlarina dahil edilmistir.
— Interferon ve oral antiviral tedavi alan hastalarin takibinde &nemli bir parametredir.

— gHBsAg ve HBV-DNA tani ve tedavi takibinde birbirlerini tamamlayicidir.

Hepatit B test kiti Lumipulse® G
HBsAg-Quant CLIA (ChemiLuminescent Enzyme Immunoassay)




HBV Serolojik Tani — Daha duyarli HBsAg

* High-sensitive HBsAg assay
* Lumipulse HBsAg-HQ [HBsAg-HQ]

HBsAg-HQ testinin duyarlihgi (0,005 IU/mL), geleneksel HBsAg testlerinin duyarliigindan

yaklasik 6 kat daha fazladir.

HBsAg-HQ testinin HBsAg/anti-HBs antikor komplekslerinin yani sira Dane partikillerinden 10.000-

1.000.000 kat daha sik bulunan kiicuk S proteinlerini de tespit edebilmesidir

Pretreatment

, B -

(“a” determinant)

i

inner epitope
(28-80 aa’s)

:ﬁ: Light

Linearized HBsAg v

%|:l
\ Detection of

1t reaction 2 reaction

Y Anti-HBs binding particle A Measurement of
Dane (conjugated anti-"outer structural ; ;
chemiluminescence
@ particle epitope” antibody) ALP labeled
anti-HBs
\ Detection of AMPPD /
@ Denaturation HBsAg (_)

Detection :ﬁ:

Anti-HBs binding particle B
(conjugated anti-"inner
epitope” antibody)

linearized HBsAg Detection

&
)

>
Within 30 minutes



HBV Serolojik Tani — Daha da duyarli HBsAg

e Ultra-High-sensitive HBsAg assay
* Immune complex transfer enzyme immunoassay (ICT-EIA)
Spesifik antijenleri veya antikorlari tespit etmek icin oldukca duyarli bir teshis tekniktir.

100 kat daha ylUksek hassasiyete

1. yakalama Lizis ve elisyon 2. yakalama

Antijen .

dinitrofenil (DNP I

yikama

Anti-DNP




HBV Serolojik Tani — Daha da duyarli HBsAg

Ultra-High-sensitive HBsAg assay

HBV DNA kadar duyarh olan ICT-CLEIA HBsAg testi

HBV reaktivasyonu olan 12 hastadan HBV-DNA o&lc¢ulebilir oldugunda,
HBsAg-Q (LOD, 50 mIU/mL) hastalarin %8'inde,
HBsAg-HQ (LOD, 5 mIU/mL) %33'inde ve
ICT-CLEIA (LOD, 0,5 mIU/mL) hastalarin %100'inde HBsAg saptamistir.

Dikkat cekici bir sekilde, HBV-DNA tespit edilemeyen 2 hasta ICT-CLEIA ile HBsAg pozitif bulunmustur.

Table 3. Detectable rate of HBsAg by each assay according to HBV DNA status

Patients at timepoint when Patients at first timepoint when  Patients at first timepoint when

HBV DNA was HBYV DNA was detectable HBYV DNA was quantifiable
undetectable (<2.1 log copies/ml) (> 2.1 log copies/ml)
HBsAg-QT 0% (0/13) 8% (1/13) 8% (1/12%)
HBsAg-HQ 8% (1/13) 8% (1/13) 33% (4/12%)
ICT-CLEIA 15% (2/13) 54% (7/13) 100% (12/12%)

*HBV DNA was quantifiable in 12/13 patients.



HBV Serolojik Tani — Daha duyarli HBsAg

e Ultra-High-sensitive HBsAg assay
* iTACT-HBsAg (Fujirebio) (0,5 mIU/mL) baska bir ultra hassas HBsAg testidir.

* HBsAg + anti-HBs = Toplam HBsAg 2>
anti-HBs pozitif olan KHB hastalarinin %53'lUinde (39/73) HBsAg'yi tespit edebilmistir.

asinda faydali olabilir

;ay for total hepatitis B
xed with hepatitis B surface

e

ka® - Shuhei Nishiguchi -
na” - Katsumi Aoyagi** -




HBV Serolojik Tani — HBcrAg

* Hepatitis B core-related antigen (HBcrAg)
—  Duyarli, kolay uygulanabilir, ucuz bir tani testleri tGretilmistir.
— Hedef ayni promotorin kontrol altinda precore / core gen Urlinleri

HBcAg, HBeAg ve p22cr den olusan = HBcrAg

g » — HCCrisk s&é{hrma dahil edimaigtin domain (NTD) Linker region

@ — HBVDNA@WW&W&B—\%(—H
iy erivastatarinlizidmek igin HEV DNAY: tamamiayic, | I

@ olarak kuIIanllablllr ——
p22
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HBV Serolojik Tani — HBcrAg

* Hepatitis B core-related antigen (HBcrAg)
* HBcrAg >2.9 log U/ ml oldugunda HCC gelisim riskinin belirgin artis gosterdigi

(KHB hastalarinda HCC gelisim riski acisindan HBV DNA titresinden daha degerli bir gosterge

oldugu gosterilmistir .
* HBV-DNA negatiflestiginde;

HBcrAg diizeyi >3,4 log U/mL olan hastalarda 1, 3 ve 5 yillik kiimilatif HCC insidansinin sirasiyla
%0,0, %13,6 ve %17,7,;

HBcrAg diizeyi <3,4 log U/mL olan hastalarda ise sirasiyla

%0,0, %0,0 ve %2,4 oldugunu bildirmistir (P <.0005).

J Hepatol. 2016 Jul;65(1):48-56.
Hepatol Res. 2014 Jan;44(1):1-8.



Molekuller Tani Yontemlerinin Gelisimi

e 1970’ler radyoaktif isaretli hibridizasyon problarinin kesfi

MOLECULAR HYBRIDIZATION OF RADIOACTIVE DNA TO THE
DNA OF CYTOLOGICAL PREPARATIONS

By Mary Lou PArpUE AND JoseErPH (G. GALL
KLINE BIOLOGY TOWER, YALE UNIVERSITY

Communicated by Norman H. Giles, August 13, 1969

Abstract.—A method is presented for detecting the cellular location of specific
DNA fractions. The technique involves the hybridization of a radioactive test

Fio. 1-4. —Autoradiographs of nuclei from the ovary of the toad Xenopus after cvtological
hybridization with radioactive XNenopus DN A which lacked the ribosomal cistrons. The DNA
of these squash preparations was denatured i situ, The slide was then incubated with a solu-
tion of radiosctive test DN A from which the rDN A had been removed by separation on a CsCl
density gradient. The specific activity of the test DN A was 130,000 cpm /ug. The slides were
stained with Giemsa, S



Molekuler Tani Yontemlerinin Gelisimi

1982, HBV-DNA'nin serumda tespiti

J Med Virol. 1952;9(4):273-80.

The detection of HBV-DNA in serum by molecular hybridisation: a more sensitive method for the
detection of complete HBV particles.

Weller IV, Fowler MJ, Monjarding J, Thomas HC.

Abstract

Existing methods for detecting complete virus particles in the serum of patients with chronic HBV infection are either insensitive or indirect. A
method is described in which Dane particle-associated DNA is extracted from a small volume of serum and detected by molecular
hybridization using 32P-labeled cloned HBV-DNA or HBV-DNA extracted from the serum of an immunosuppressed patient, followed by
autoradiography and densitometry. There was a positive correlation between the amount of HBV-DNA detected using HBV particle-derived
and cloned HBV-DMA probes. The amount of HEV-DNA detected in serum samples showed a positive correlation with the HBV-DNA
polymerase. The method was more sensitive than the DNA polymerase and HBeAg assays in detecting complete virus particles. It may be
useful in determining the level of infectivity in patients and in monitoring response to antiviral therapy.

1 23 &4 1 23 4
_— e



Molekuler Tani Yontemlerinin Gelisimi

* 1988, Polymerase Chain Reaction (PCR)

The Nobel Prize in Chemistry 1993 tanisal molekuler
mikrobiyoloji

The Royal Swedish Academy of Sciences awards this years Nobel Prize in
Chemistry to

Kary B. Mullis
UsA, for hiz invention of the
polymerase chain reaction (PCR)
method



Molekller Tani Yontemlerinin Gelisimi

* 1988, Polymerase Chain Reaction (PCR)

Detection of Hepatitis B Virus DNA in
Serum by Polymerase Chain Reaction

Application for Clinical Diagnosis

SHUICHI KANEKO, ROGER H. MILLER,
ADRIAN M. DI BISCEGLIE, STEPHEN M. FEINSTONE,

JAY H. HOOFNAGLE, and ROBERT H. PURCELL

Hepatitis Viruses Section, Laboratory of Infectious Diseases, National Institute of Allergy and
Infectious Diseases; and Liver Diseases Section, Digestive Diseases Branch, National Institute of
Diabetes and Digestive and Kidney Diseases, National Institutes of Health, Bethesda, Maryland

Table 2. Clinical Diagnosis and Serum Hepatitis B Virus DNA Detection by the Polymerase Chain Reaction Analysis

DNA Slot blot
polymerase hybridization PCR
No. of
Group Diagnosis patient HBsAg HBeAg + = ++ + =
A Chronic hepatitis B 16 + - 14 15 14 2 0
B Chronic hepatitis B 25 + - 1 10 5 1 9
C Recovered chronic hepatitis B 11 - - 0 o 0 3 8
D Recovered acute hepatitis B 6 - - 0 0 0 0 6
E Chronie non-A, non-B hepatitis 9 - - 0 o 0 0 g
F Vaccinated against HBV 12 - - 0 i} ] 0 12
G Non viral hepatitis or healthy B - - 0 1] 0 0 B

NOTE. Group C patients had had chronic hepatitis B with HBsAg in serum but during follow-up evaluation had become HBsAg-negative and
had antibody to HBsAg [anti-HBs), HBeAg [anti-HBe), and HBc antigen (anti-HBc). Group D patients tested positive for anti-HBs, anti-HBe,
and anti-HBc. Group F patients tested positive for anti-HBs and negative for anti-HBe and anti-HBc. The HBV DNA detected by PCR was
judged as strongly positive [+ + ) or weakly positive [+ ] after detection by a single or double PCR amplification, respectively.



Molekuler Tani Yontemlerinin Gelisimi

* HBV-DNA tani algoritmalarina eklendi

Incubation Acute infection Chronic infection
(4-12 (6 months) (years)
weeks)
g i
©
= )
Anti-HBc Total
§ //\ nti Ic ota
3 v/ \ HBeAg
_"2’ HBV DNA '
3 / \
c / Anti-HBc IgM—\

Time



Molekduler Tani Yontemlerinin Gelisimi

e Kantitatif HBV-DNA

— NASBA (nucleic acid sequence based amplification)
— Branch DNA

— Hybrid Capture

— Real-Time PCR

TaqMan Prob Molecular Beacons

AR @ o Target
[ Ly HIJJ 3y S

- o
Molecular
h= S beacon

® a

[TTTTITIT] o[ Reporter Quencher

FRET Scorpions Prob
(Floresans rezonans enerji transfer)

540 nm \
Excitation
Primer Extension
620 nm ———————
Emission LLLLI Target
LAC UGCTAGAGAULLC GAC AL
3-UGALC GAUC UCUAARAG GUGUAS



Molekuler Tani Yontemlerinin Gelisimi

e Kantitatif HBV-DNA

- Mutlak Kantitasyon

Morm. Fluoro.

03]

02|

01

0,05

Threshold




Molekuler Tani Yontemlerinin Gelisimi

negatif negatif negatif

5.433 54E+03 7,8E+02

NN

\\\% 591 5,9E+02 8,4E+01
\\\\ negatif negatif negatif

a..-...;_h._.i_ﬂg negatif negatif negatif
\n \\\ negatif negatif negatif
DI
SeFlhSICY AR negatif negatif negatif
}&t \\\\ 32562423 | 336407 | 47E+06

N ‘
N 34334192 | 34E+07 4.9E+06
04 :uﬁlu.ﬁ negatif negatif negatif

- tm negatif negatif negatif
:\u\m\;\'}} negatif negatif negatif |
'tu.L L\\i“\\ \\ negatif negatif negatif




Oneriler

— Tim HBeAg pozitif veya negatif kronik hepatit B hastalari; HBV DNA >2,000 IU / ml, ALT normalin
Ust sinirinin Ustlindeyse ve/veya en az orta diizey (moderate) karaciger nekroinflamatasyonu

veya fibrozisi var ise tedavi edilmelidir (Kanit dizeyi |, 6neri derecesi 1).

— Sirozu olan hastalarda herhangi bir HBV DNA seviyesi tespit edilir ise ALT seviyelerine

bakilmaksizin (Kanit seviyesi |, 6neri 1), tedavi edilmelidir.

— HBV DNA >20,000 IU / ml ve ALT normalin st sinirinin iki kat1 Gstlindeyse fibrozis derecesine

bakilmaksizin tedaviye baslanmalidir (Kanit seviyesi II-2, 6neri 1).

— HBeAg-pozitif kronik HBV enfeksiyonu olan ve 35 yasindan bliylk hastalar, stirekli olarak normal
ALT dlzeyi saptansa da yuksek HBV DNA duizeyleri s6z konusu ise karaciger histolojik

lezyonlarinin ciddiyetine bakilmaksizin tedavi edilmelidir (Kanit seviyesi Ill, 6neri 2) .



Oneriler

— 30 vyasindan kicik HBeAg-pozitif kronik HBV enfeksiyonu olan ve tedavi endikasyonlarini tam
olarak saglamayan hastalar 3-6 aylik donemler halinde takip edilmelidir (Kanit seviyesi II-2, 6neri

diizeyi-1)

— HBeAg-negatif kronik HBV enfeksiyonu olan hastalarda ve serum HBV DNA diizeyi <2000 IU/ml
ise ve tedavi endikasyonlarina uymuyorsa 6-12 aylik donemler halinde takip edilmelidir (Kanit

seviyesi 1l-2, 6neri dlzeyi-1)

— HBeAg-negatif kronik HBV enfeksiyonu olan hastalarda ve serum HBV DNA diizeyi >2000 IU/ml
ise ve tedavi endikasyonlarina uymuyorsa ilk yil 3 ayda bir, sonraki yillar 6 aylik donemler halinde

takip edilmelidir (Kanit seviyesi lll, 6neri dizeyi-1)



Oneriler

— NA ile tedavi edilen tim hastalar ALT ve serum HBV DNA duzeyleri ile takip edilmelidir. (Kanit

seviyesi |, 6neri dizeyi-1)

— HBeAg negatif genotip D ise, 12 haftalik pegINF-alfa tedavisinden sonra serum HBV DNA
dizeyinde 2 log ve HBsAg dlizeylerinde dislis olmamis ise tedaviye cevap alinamadi anlasilir ve

tedavi sonlandirilir.

— HBV DNA >200 IU/ml dizeyinde virise maruz kalmaya egilimli isler yapan saglik calisanlari

virasin iletimini engellemek i¢cin NA analoglari ile tedavi alabilir.

— Serum HBV DNA dizeyi >200.000 IU/ml olan veya HBsAg dlizeyi 4 logl0 IU/ml olan tim
hamilelerde, hamileligin 24-28. Haftasindan itibaren TDF baslanmalidir ve dogum sonrasi 12.

Haftaya kadar devam etmelidir.



Oneriler

—  Bulasma Riski?
—  HBV'nin minimum enfeksiy6z dozunun 15 IU/mL oldugunu ileri sirGlmektedir.

— Mevcut HBV DNA PCR analizlerinin alt tespit limiti (10 IU/mL), kan ve organ bagisi baglaminda bu

virus seviyesini tamamen dislamak igin cok ylUksektir.

— Yuksek duyarlihiga sahip HBsAg testlerinin tespit siniri 0,05 IU/mL ‘dir ve bu deger 4 IU/mL HBV

DNA'ya karsilik gelmektedir.



HBV Tanisinda Ayin Karanlik Ytz

biyobelirtecler yaklasik 40 yildir kullanilmaktadir.

HBsAg
Anti-HBs
HBeAg
Anti-HBe
Anti-HBc
HBV-DNA

Kronik Hepatit B’nin tanisinda, hastaligin prognozunun ve tedaviye yanitin izlenmesinde, ayni

HBV-RNA

HBV-cccDNA
HBV-dsIDNA
HBV-intDNA



Hepatit B Virtisintin Genomunun Diger Formlari

e Virlsin pgRNA, dsIDNA, cccDNA ve intDNA formlari gtiniimiz rutin virolojik tani ve tedavi

algoritmalarinda yer almamaktadir.

OO
cccDNA =/ \)0000000C 4

ini kromozom intDNA

( Hepatosit
SHCHO

pgRNA dsIDNA Bos virion




cccDNA Tespiti

* HBV- cccDNA PCR ile gosterilebilir mi?
e T5 eksontkleaz ile hiicresel DNA'yi ve viral DNA'nin tim cccDNA olmayan formlarini verimli bir

sekilde ortadan kaldirirken, cccDNA bozulmadan kalir ve PCR ile glivenilir bir sekilde dlglebilir.

’@‘%} & ﬂ g’@‘

e ®
* e 1. Attachment

YeVale

10. Secretion |

/ R 00U T5 Eksontikleaz, DNA'y1 5" ila 3' yonunde yikar.
[ ——— @ 2 Vil etry| dsDNA'nin bosluklari ve ¢entiklerinden DNA
6. Translation \\‘. /8. Reverse I'ul |
I % MEnpdmen /) Tematon | | baglanarak degrade eder.
Ar-e— ' Viral pr;reins’/__..---""__ i ,'|9b. E?CDNa ||
\ e T e — III.-'amphﬁ(atlon .'I
. |
,X (/ ~ / /
Ve /
\ / . 4b.DNA N\ /
0 [ e N e N O
:M-—pqnm "“\_I \ y y -
\ AA  mRNA J_/
. ?\\ sacccDNA | TONA f 3. Nuclear import
~ . B ~ formation v

— /
\ \h‘-_.__(ﬂw_--'"/ j

Int. J. Mol. Sci. 2019, 20, 4276



cccDNA Tespiti

* intrahepatic cccDNA kopya sayisi HCC olan hastalarda anlamli olarak daha yiiksek.

Quantitative intrahepatic HBV cccDNA correlates with histological @Qwss}dnrk
liver inflammation in chronic hepatitis B virus infection

a,%

Ling-Bo Liang ", Xia Zhu*, Li-Bo Yan*, Ling-Yao Du*, Cong Liu“, Juan Liao *, Hong Tang

* Center of Infectious Disease, State Key Loboratory of Biotherapy, West Ching Hospital, West China School of Medicine, Sichuan University, 37# Guoxue Lane,
GBI T Chengdw, China
" Division of General Practice, West China Hospital, West China Scheol of Medicine, Sichuan University, Chengdu, Ching

ARTICLE INFO SUMMARY

Article histary: Background: The aim of this study was to determine the role of baseline hepatitis B virus (HBVY) forming

Received 31 May 2016 covalently closed circular DNA (HBY cocDMA) in liver inflammation in patients infected with HEV with

Accepted 19 September 2016 serum alanine aminotransferase (ALT) levels under twe times the upper limit of normal (2 = ULN).

Corresponding Editor: Eskild Petersen, Methods: After liver biopsy and serum virological and biechemical marker screening, patients diagnosed

Aarhus, Denmark. with chronic HEY infection with serum ALT levels under 2 = ULN and histelogical liver inflammation of
less than grade G2 were prospectively recruited into this study. Recruitment teok place between March

Keywords: 2009 and November 2010 at the Center of Infectious Disease, Sichuan University. Patient virelogical and

Hepatitis B virus Biochemical markers, as well as markers of liver inflammation, were monitored.

Covalently clased circular DNA Fesults: A total of 102 patients were recruited and 68 met the inclusion criteria; the median follow-up

Rolling circle amplification

- ! ! . was 4.1 years (range 39-52 vyears). During follow-up, 41 patients [60.3%) exhibited signs of
Histalagical liver inflammation

inflammation. Baseline HBV cccDNA =1 copy/cell [odds ratio 9.43, p=0.049] and liver inflammation
grade =G1 [odds ratio 5.77, p=0.046) were both independent predictors of liver inflammation.
Conclusions: A higher baseline intrahepatic HBY cocDMNA level may increase the rnsk of liver
inflammation. Further investigations will be required to validate HBV cocDMA as an intrahepatic
virological marker of patients who require extended outpatient management.
@ 2016 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases,
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses by-
ne-nd/4.0/.




cccDNA Tespiti

Yapilan calismalar serum cccDNA diizeylerinin € —intrahepatik cccDNA diizeyleriyle pozitif
korelasyon gosterdigini bildirmistir.
Serumda cccDNA'nin ortaya cikmasi, karaciger hasarinin erken bir sinyalidir ve bu da bir baska

onemli klinik parametre olabilir.

P.0.Box 2345, Beijing 100023,China
Fax: +86-10-85381893

E-mail: wjg@wjgnet.com www.wjgnet.com

World ] Gastroenterol 2004;10(1):82-85
World Journal of Gastroenterology
Copyright ©2004 by The WJ]G Press ISSN 1007-9327

e BASIC RESEARCH e

HBV cccDNA in patients’ sera as an indicator for HBV reactivation
and an early signal of liver damage

Ying Chen, Johnny Sze, Ming-Liang He

Ying Chen, Johnny Sze, Ming-Liang He, The Institute of Molecular
Biology, The University of Hong Kong, Hong Kong, China
Supported by CRCG grant from the University of Hong Kong, CERG
grant from University Grant Council of Hong Kong, and Research
Fund from Science and Technology Commission of Shanghai, China
Correspondence to: Dr. Ming-Liang He, The Institute of Molecular
Biology, The University of Hong Kong, Hong Kong, China.
mlhe@hkucc.hku.hk

Telephone: +852-2299-0758 Fax: +852-2817-1006

Received: 2003-08-02 Accepted: 2003-10-22

common diseases leading to a high morbidity and mortality
due to the development of liver failure, liver cirrhosis (LC)
and hepatocellular carcinomas (HCC)®#I. There are over 300
million people suffering from HBV infection worldwide, and
more than 10% of Chinese are HBV carriers®*'". Infection by
hepatitis B virus causes complicated biochemical, immunological
and histological changes in host!"#!116:182324271 Vjra] kinetic
studies have shown that the viral load goes through a complex
series of stages during anti-HBV chemotherapy!®"-##-3! The
HBV reactivation often occurs after cessation of anti-HBV



cccDNA Tespiti

* Henduz ticari kiti bulunmamaktadir.

Kit for detecting hepatitis B virus (HBV) cccDNA (Covalently Closed Circular DNA) of paraffin embedded hepatic

tissue
Abstract
CN107948933A
The inventien relates to a kit for quantitatively detecting hepatitis B virus (HBV) cccDNA (Covalently China
Closed Circular DMA) of paraffin embedded hepatic tissue, which is characterized by comprising the
following steps of: carrying out paraffin embedding on hepatic tissue; then respectively adding
extracted total DNA into an HBV rolling loop primer and a notch crossing primer; and carrying out B Download PDF a Find Prior Art 3 Similar
rolling and notch crossing fluorescent quantitative amplification. The kit has the advantages of no
need of fresh hepatic tissue as a detecting sample, high detecting specificity and high sensitivity. Other languages: Chinese

Inventor: $FZ 15, {5, BEH, (EE8E

Worldwide applications
2010 €N

Application CN 201010237282 events &

2010-07-22 + Application filed by PEARBHEE=0_ER
2010-07-22 = Priority to CN 201010237282

2011-01-19 - Publication of CN101948933A

2013-04-03 + Application granted

2013-04-03 + Publication of CN1071948933B



Dijital PCR ile cccDNA Tespiti

* Geleneksel real time PCR’dan daha duyarli bir sisteme ihtiyag var.
* HBV infeksiyonunu mevcut yontemlere gore daha erken tespit etmede mevcut yontemlerden

daha ustun.

Droplet Digital PCR Detects Hepatitis B
Infection Accurately —

> Digital PCR highly sensitive in quantifying
Hepatitis B infection in serum samples

> Hepatitis B infection is associated with increased
liver cancer risk and early diagnosis is critical




Dijital PCR ile cccDNA Tespiti

8




Dijital PCR ile cccDNA Tespiti

 Ornekteki DNA miktarini hesaplayabilmek icin maksimum porsiyonlamayi saglayan iki yéntem

gelistirildi.

« Matrix temelli Microfluidic CHIP « Emdllsiyon PCR, Damlacik PCR

Quarialiie
e

DROPLET DIGITAL PCR




Dijital PCR ile cccDNA Tespiti

e Damlacik Gretimi tek tip damlaciklar tGreterek hassas hedef miktar tayini saglar

Oil =>» < Oil

Droplets




Dijital PCR ile cccDNA Tespiti

Ornek 4

Ornek 3

Ornek 2

Ornek 1

orta konsantrasyonda yuksek konsantrasyonda

dusuk konsantrasyonda

hedef Yok

hedef
70/143

hedef
34/143

hedef
6/143

0/143

6/143

38/143

Poisson: 6.2/143



Yeni Hedefler — Dijital PCR ile cccDNA Tespiti

* Kronik Hepatit B (KHB) Yonetiminde Yeni Molekiiler Belirtegler: KHB Hastalarinda ve KHB
Zemininde Gelisen HCC’li Karaciger Nakli Hastalarinda cccDNA, dsIDNA ve rcDNA/cccDNA

Oraninin Virolojik Yanitin ve Prognozun Degerlendirilmesindeki Yeri.

Otlu B, Bayindir Y, Tanriverdi ES, Harputluoglu MMM, Isik B
Fikirler

Al B1 c1 D1 E1l F1 G1 H1 A2
1000 10 1 500 50 5 05 nt




Yeni Hedefler — Dijital PCR ile ccc

DNA Tespiti

* Proje No: 7231020

Lambda Eksoniikleaz Enzim Uretimi

PIImcMG
6,083bp

Sekil 1 pT7mcsMG plazmidine lamda exonuclease gen bélgesinin klonlanmasi

PTINKSMG

PI7MCSMG

PIINKSMG

PTINCSMG

PTImesMG

PTIMCsMG

PTIMCSMG

AAC TCG TGG CGG CGG CGT TCC TTA CCA fT ACG TTC CTC TAC CGC GGG TTG TCA GGG GGC CGG TGC
1 12 1w "
cAA 66 CTC ATG AGC CCG AAG TGG CGA GCC CGA TCT TCC CCA TCG GTG ATG TCG GCG ATA TAG GCG
GTT CHC GAG TAC TCG GGC TTC ACC GCT CGG GCT AGA AGG GGT AGC CAC TAC AGC CGC TAT ATC CGC
v P
ATG CCG GCC ACG ATG CGT CCG GCG TAG AGG ATC GAG ATC TEG ATC CCG CGA
TAC GGC CGG TGC TAC GCA GGC CGC ATC TCC TAG iC TAG AGC TAG GGC GCT TTA ATG CTG AGT
operator [ln xHis
ATT CCC CTC_TAG AAA TAA TTT TGT TTA ACT TTA AGA AGG AGA TAT ACC ATG CAG CAC
TAA GGG GAG ATC]TTT ATT AAA ACA AAT TGA AAT TCT TCC TCT ATA TGG TAC GTC CTT CGC GAC GTG
poco
£ - e
€16 €T 6CG GGC GAT €16

7 S %
Adc_ATG G6C[CTG GAA TTC
166 TAC]CCG GAC CTT A
IRES (medium strength)

ATT TCA CAC AGG AAA GGC
TAA AGT GTG TCC TTT CCG

CCA CAA GTT CAG CGT GTC
GGT GTT CAA GTC GCA CAG

7 o
G
GAC TTC G,

TAT GGT
ATA CCA

c6e

C_GAG
GAG C

T_AGC A_TCC GGT_A
ccG cGA T cTA ccT Age EA T66

CGG CGA
Gee GeT

Sekil 2pT7mcsMG plazmidi Xhol ile linearize edilecek

€CC GGA CGG

CCA GCA ACC
GGT CGT TGG

TGG TAT

GGG TGC

GGC TTT

o
GTG GCG

CAC €GC

GCA
cGT

cet
GGA

€C6 G616
GGC CAC

lac operator

CTA TAG GGG
GAT ATC cCC

CAC CAT CAC
GTG GTA GTG

GAG CAA GGG CGA GGA GCT GIT CAC CGG GGT GGT GCC CAT CCT GGT CGA GCT GGA CGG
€TC GTT CCC GCT CCT CGA CAA GTG GCC CCA CCA CGG GTA GGA CCA GCT CGA CCT GCC GCT GCA TTT GCC

AAT TGT
TTA ACA

GAG CGG
€rCc Gee

ATA ACA

TAT TGT

CAC CAT
GTG GTA

GCG GAA
G CTT

GGC GCA
CCG CGT

TCT CAC
AGA GTG

CAC TAA

GTG ATT

CGA CGT AAA CGG

GGG CGA GGG CGA TGC CAC CTA CGG CAA GCT GAC CCT GAA GTT CAT CTG CAC CAC CGG CAA GCT GCC CGT
€CC GCT CCC GCT ACG GTG GAT GCC GTT CGA CTG GGA CTT CAA GTA GAC GTG GTG GCC GTT CGA CGG GCA



Pregenomik RNA (pgRNA)

*  pgRNA, viral kapsid proteini ve DNA polimeraz sentezi icin mRNA fonksiyonu gérmenin yani sira

viral DNA'nin revers transkripsiyon yoluyla sentezi icin sablon olarak da kullanilir
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Pregenomik RNA (pgRNA)

* pgRNA’nin transkripsiyonu genom amplifikasyonu icin kritik basamaktir ve
HBV replikasyonunun hizini belirledigi sdylenebilir .
 viral DNA sentezi i¢in kalip olarak kullanildigi icin fazla miktarda olmasi aktif viral replikasyon ile

bulasicilik ve enfektivite gostergesi olarak kabul edilir.

HBV pg RNA quantitative detection
GENOMEFPRECISION

Hepatitis B virus, abbreviated HBV, is of the partially double stranded DNA type, with genome around 3.2kb in length. It encodes four
mRNAs in different lengths of 3.5kb, 2.4kb, 2.1kb and 0.7kb, of which, the 3.5kb mRNA is the HBV pregenome RNA{pg RNA). Studies
show that patients with no pgRNA have a much lower relapse rate than patients with high pgRNA levels. Therefore, detection of pgRNA
level has important clinical implications.

HBV pgRNA quantitative assay kit(PCR-fluorescent probe method) uses real-time fluorescence quantitative PCR to quantify pgRMA.
PCR assay adopts internal control for monitoring potential inhibitory factors. Also, UDG and dUTP are used to minimize PCR cross-
contamination and avoid false-positive results.

Product information

Pack s
Code Product Method
ze
) PCR-Fluorescent
SP-006-24 HBV pgRNA assay kit 24T
probe method




Pregenomik RNA (pgRNA)

Farkli klinik sonuglari olan HBV hastalarinda pgRNA’nin tespitinin tanidaki 6nemini arastiriimis.
* pgRNA, HBV-DNA, HBsAg ile korelasyonu yuksek
HBV DNA yuki <500 IU/ml olan 108 hasta
<20 IU/ml altinda olan 17’sinde pgRNA pozitif
Antiviral tedavinin kesilme zamanina karar vermede, 6zellikle HBV-DNA saptama sinirlarinin

altindaki hastalarda onemli

VIROLOGY

L)

Chock for
updaies

wemean Journal of
=4 Maosoocr Clinical Microbiology®

Diagnostic Value of Detection of Pregenomic RNA in Sera of
Hepatitis B Virus-Infected Patients with Different Clinical
Outcomes

Ni Lin,atc Aizhu Yeabd Jinpiao Lin,2P Can Liu,2? Jinlan Huang,2® Ya Fuab Songhang Wu,2® Siyi Xu,abt Long Wang,2t
Qishui Quab



integrated HBV DNA (dsIDNA)

* 1980 yilinda kesfedildi.

e HBV DNA’nin hepatosit kromozomuna entegrasyonu HCC’nin primer nedeni!

Insights into Hepatitis B Virus DNA
Integration-55 Years after Virus Discovery

Kaitao Zhao," Andrew Liu,” and Yuchen Xia'-*

1State Key Laboratory of Virology and Hubei Province Key Laboratory of Allergy and Immuneology, School of Basic Medical Sciences, Wuhan University, Wuhan
430071, China

2] aboratory of Molecular Cardiology, National Heart Lung Blood Institute, National Institutes of Health, Bethesda, MD 20814, USA

*Correspondence: yuchenxia@whu.edu.cn

https://dei.org/10.1016/j.xinn.2020.100034

@ 2020 The Authors. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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integrated HBV DNA (dsIDNA)

viral HBV DNA'nin baska bir kararli formudur.

First Generation Techniques

Second Generation Techniques

dsIDNA, konak genomuna kararli bir sekilde entegre olabilen

rcDNA Uretmez ancak dsIDNA, viral RNA'lar ve proteinler uretebilir.

Third Generation Techniques

Southern Blot Third generation sequencing technologies based on long reads
- § § b} I ‘Adv:nla(es Advantages
<& — %8% oW cost + Higher depth
« Full genome — than WGS
DNA Fragments Limitations coverage *  Lower cost
+ Noinfo on HBV-int location than WGS
Advantages
+ Selection bias for clonally expanded HBV-int m & :
Ao | e + Low sensitivity Limitations % °0 o0 —[lomesn] ::;eg‘;;::"a‘:":"szm’:‘;
bsresorian mesiroponeaia | 1 Dependent on restriction enzyme sites : ;1: :ep:;ds . Tnbnmiieon o variations
limits  HBV- o HBV-int only IR iy Si00le molecule = Detect the entire viral
Fluorescent In Situ Hybridization (FISH) Wt 7 in coding sequencing regions involved in HBV-int
iy ] regions
. i = « Short reads
| Advantages ) High cost zo limits HBV-int l
« Info on HBV-int location
== recognition Limitations
o - High error rate
Limitations e s + High cost
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integrated HBV DNA (dsIDNA)

e 70 Kronik Hepatit B hastasi;

HBeAg (-) olan hastalarda dsIDNA’nin integrasyonu daha yiksek, HBeAg (+) daha diisiik
* Entegre olmus DNA; yiksek HBsAg seviyesi ve distik HBeAg iliskili olabilir.

The Journal of Infectious Diseases
GIDSA, (VT [

Infectious Diseases Sociely of America  hiv medicine association

Abundance of Noncircular Intrahepatic Hepatitis B Virus
DNA May Reflect Frequent Integration Into Human DNA
in Chronically Infected Patients

Gustaf E. Rydell”, Simon B. Larsson, Kasthuri Prakash, Maria Andersson, Heléne Norder, Kristoffer Hellstrand, Gunnar Norkrans, and Magnus Lindh
Department of Infectious Diseases, Sahlgrenska Academy, University of Gothenburg, Gothenburg, Sweden



integrated HBV DNA (dsIDNA)

* HBV DNA entegrasyonunun HCC ile yakin bir iliskili oldugu gosterilmistir.
» Karaciger kanseri hiicrelerinin genomunda,

HBV DNA entegrasyonu %90,

normal karaciger dokularindan %30

* Hayvan modeli ¢alismalarinda her 103-10* hiicrenin birinde integrasyon gerceklestigi gosterilmis.

viruses ﬁﬁ@

Review

Hepatitis B Virus DNA Integration: In Vitro Models for
Investigating Viral Pathogenesis and Persistence

Thomas Tu 1%*(", Henrik Zhang ! and Stephan Urban 3*



integrated HBV DNA (dsIDNA)

Kronik bir HBV enfeksiyonu seyri boyunca varsayimsal bir konak-virts dinamigi modeli.

integre HBV DNA'nin karaciger yayilmasi

Hepatocyte
with integrated
HBV DNA

Hepatocyte
with HBV
cCcCDNA

Uninfected
hepatocyte




integrated HBV DNA (dsIDNA)

* Kronik bir HBV enfeksiyonu seyri boyunca varsayimsal bir konak-viris dinamigi modeli.

Liver
regeneration
Clearance by cchNA clearance
immune response by mitosis
Hepatocyte
' with integrated Continuous
HBY DNA liver
Hepatocwe turnovet
' with HBV
cccDNA
Uninfected
hepatocyte
ol
0 _ e ﬂ‘
— HBs 1 b ™ » \ '\ 7N
~ HBe+cccONA  § \/ \/ \/
; [ ;
Serum viral load %
x

Time



integrated HBV DNA (dsIDNA)

* Entegre HBV DNA, HDV Replikasyonuna Katkida Bulunabilir mi?
* Bu konu heniz net degil!
* Bununla birlikte, deneysel bir bakis acisindan bakildiginda,
HDV'nin, entegre HBV DNA'dan uretilen HBsAg'den yararlanarak HBV'den yoksun hepatositlerde

cogalma olasihigi var

HBV

H DV / large HBsAg\ Q ,@% ﬁ O‘

. -0
‘éB %\ —— medium HBsAQ ‘b
o (;,E;’Iarge HDAg \ (\’
genome - » tl:)

small HDAg d— small HBsAg —(.,LJ

HBV genome

HBcAg

DNA polymerase



HBV llac Direnci

* Polimeraz genindeki mutasyonlarin tespiti

- Dizileme temelli yontemler

- Hibridizasyon temelli

Terminal

I(G) 1I(F) A B c D E

LAM direnci rtL80V/I rtV173L  [rtM204V/I/S
rtL180M rtA181T/V

ETV direnci rt169T  rtL180M  rtM204V/l

rtT184S/A/IL rtS202G/C rtM2501/V
LdT direnci rtL180M  rtM204|
TDF direnci rtL180M rtA194T rtM204Vil

Bartholomeusz A & Locarnini S. Seminars in Liver Disease 2006;26:162-170
Locarnini S & Omato M. Liver International 2006; 26:11-22
Lok AS, et al. Hepatology 2007; 46 (1): 254-265



HBYV ilac Direnci

* Polimeraz genindeki mutasyonlarin tespiti

- Hibridizasyon temelli

Mor
chromogen renk

alkaline phosphatase

streptavidin
biotin

DNA probe amplified target

INNO-LIPA HBV DR v3 strip

T

E-onpH

N

2-0>4

marker line
conj. c.
A amp. c.
i T184

Iy SCGA184
....... Iy SCGA184
------- ~ SCGA184
"""" - ILFM184
‘;/r———lLFM134

1 A184
....... —
T T194

....... — S202
G202
c202

"""" 1202

| ] T——— 1233
R e

R — ]
"""" N= 2,

L250

cc184
cc194
cd202
cd233
cd250



HBYV ilac Direnci

* Polimeraz genindeki mutasyonlarin tespiti

- Dizileme temelli yontemler

Sanger sequencing Pyrosequencing
PE—— T ; =
. e
e 15 I I o (=5 :
[ [ ] | | |
—— g I
E | |
=]
et o— 3
HBYV Direng Tablosu
Primerler Mutasyon Durumu SEKANS ANTIVIRALLER
. Duyarli (wt) CAC-TCC-CAT-AGG-T/AAT-C/TTT-GCT/G-AAA-GCC Duyarlt
V173L CAG-TCC-CAT-AGG-T/AAT-C/TTT-GCT/G-AAA-GCC Lamuvidine
1169T CAC-TCC-CAT-AGG-TGT- C/TTT-GCT/G-AAA-GCC Entecavir
1169T CAC-TCC-CAT-AGG-AGT- C/TTT-GCT/G-AAA-GCC Entecavir
Duyarh (wt) __T-AGT-AAA-CTG-AGC-CAA/G-GAG-AAA-CGG Duyarh
T184S __T-ACT-AAA-CTG-AGC-CAA/G-GAG-AAA-CGG Lamuvidine, Entecavir
T184S __T-AGA-AAA-CTG-AGC-CAAIG-GAG-AAA-CGG Lamuvidine, Entecavir
A181V __T-AGT-AAA-CTG-AAC-CAA/G-GAG-AAA-CGG Lamuvidine, Adefovir, Tenofovir
L180M __T-AGT-AAA-CTG-AGC-CAT- GAG-AAA-CGG Lamuvidine, Adefovir, Tenofovir
Duyarli (wt) AGC-CCT/G-G/ACG-AICAC-CAC-TGA Duyarli
A194T AGT-CCT/G-G/ACG-A/CAC-CAC-TGA Tenofovir
Duyarli (wt) __C-CAT-ATA-AIGCT-G/AAA-AGC-CAA/G-ACA-GTG Duyarh
M204V __C-CAC-ATA-AIGCT-G/AAA-AGC-CAA/G-ACA-GTG Lamidine. R S
Primer-4 e 8 i
M2041 __C-TIAIGAT-ATA-A/GCT-G/AAA-AGC-CAA/G-ACA-GTG . e, T
S202 __C-CAT-ATA-AIGAT-G/AAA-AGC-CAA/G-ACA-GTG Entecavir
P Duyarli (wt) GIAG/TN-A/GITGT/G-GIATT-C/TAA/G-ATG-T/GAT-AIGCC Duyarli
rimer-.
N236T G/AGITN-AIGITGT/G-GIAGT-C/TAA/G-ATG-T/IGAT-A/IGCC Adefovir
R Duyarli (wt) TIGIAAT/C-G/ATA-G/AITCC-CAT-G/AAA-G/ATG/T-T/AAA/G-G/AGA-G/ATA Duyarli
rimer-

M250V TIGIAAT/C-G/ATA-G/A/TCC-CAC-G/AAA-GIATG/T-T/IAAA/G-G/AGA-G/ATA Entecavir




HBYV ilac Direnci

e 2006-2018 yillari arasinda toplam 120 kronik hepatit B hastasina ait HBV ilag direnci sonuglarimiza

gore; hastalarin %52’sinde tekli ve %48’inde ¢oklu baz mutasyonu belirlenmistir.

S Turk Mikrebiyeloji Cem Derg 2019;49(1):41-46 Arastirma / Research Article
T doi10.5222/TMCD.2019.041

Tedavi Basarisizhigi Olan Kronik HBV Hastalarinda Niikleoz(t)id
Diren¢ Mutasyonlari®

Nucleos(t)ide Resistance Mutations in Chronic HBV Patients with
Treatment Failure

Tablo 1. Calismada belirlenen tekli ve coklu baz mutasyonlanmin dagilimi ve olasi niikleoz(t)id analoglarina direnci.

Mutasyon Primer ve kompensatuvar ila¢ direnci®s# Hasta sayisi
n (%)

Tek Baz Mutasyonu
rth1204V/1 LAM/Let 41 (34.16)
ril180M LAM/Ldt (Kompe nsatuvarﬂ B (6.66)
rtALSIT/V LAM/ADV 7 (5.83)
rtLBOVYI LAM [Kompensatuvar) 3(2.5)
rtN236T ADV 3(2.5)

Coklu Baz Mutasyonu
rthM204V/1+rtL180M LAM/Ldt (Kompensatuvar) 22 (18.33)
FtM 204V I+ reLEOV) 1 LAM /Ldt (Kompensatuvar) 20 [16.66)
rtM204V/1+rtALB 1TV LAM/Ldt/ADV 5 [(4.186)
rtL180M-+rtLEOV/ LAM/Ldt (Kompensatuvar) 3(2.5)
rtL1B0M+rtA1 81TV LAM/Ldt/ADV (Kompensatuvar) 2 (1.66)
rALBIT/V+rtv173L LAM/ADV (Kompensatuvar) 1(0.83)
rtM204V/1+rtV173L LAM/Ldt (Kompensatuvar) 1(0.83)
rtLBOV/ 1+rtA1B1T/V LAM/ADV (Kompensatuvar) 1(0.83)
rtM204V/ 1+ rtL1BOM+rtLBOV/I LAM/Ldt (Kompensatuvar) 1(0.83)
rEM204V/1+rtLBOV/ 1+ rtA181T/V LAM/Ldt/ADV (Kompensatuvar) 1(0.83)
rth204V/1+ rtL180M+rtN236T LAM/Ldt/ADV [Kompensatuvar) 1(0.83)




HBYV ilac Direnci

* Yeni nesil dizileme sistemleri
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HBYV ilac Direnci

Yeni nesil dizileme sistemleri

Oxford Nanopore Technology

DNA can be sequenced by threading it through a microscopic pore in a membrane.

Bases are identified by the way they affect ions flowing through the pore from one
side of the membrane to the other.

d

DNA DOUBLE
HELIX

© A flow of ions through
the pore creates a current.
Each base blocks the
flow to a different degree,
altering the current.

© One protein
unzips the
DNA helix into
two strands.

O Asecond
protein creates
a pore in the
membrane
and holds

an "adapter”
molecule.

PreBPe 2 8%

© The adapter molecule
keeps bases in place long
enough for them to be
identified electronically.

My Twitter feed just exploded. Oxford Nanopore, long the sleeper project to
watch in the field of mapping DNA, just announced two products that could
dramatically change the field of DNA sequencing: a new DNA sequencer that
may be able to handle a human genome in 15 minutes, and a USB thumb drive
DNA sequencer that can read DNA directly from blood with no prep work.



HBYV ilac Direnci

Yeni nesil dizileme sistemleri

Oxford Nanopore Technology

New @nanopore supplies have arrived
@space_station to sequence and ID on-board
organisms. NASA blog go.nasa.gov/2oL14sL
@ Ingilizce dilinden e




HBYV ilac Direnci

* Yeni nesil dizileme sistemleri

* Astbury ve arkadaslari, HBV genotipini tespit etmek ve diren¢c mutasyonlarini belirlemek icin
kurutulmus kan lekelerinden DNA izolasyonuna ihtiya¢c duymayan Oxford Nanopore

teknolojisine dayali bir yontem gelistirmislerdir.

Nanopore sequencing from extraction-free direct PCR of dried serum spots
for portable hepatitis B virus drug-resistance typing
Stuart Astbury""b’c, Marcia Maria Costa Nunes Soares”, Emmanuel Peprah®, Barnabas Kingb’e,

Ana Carolina Gomes Jardim®, Jacqueline Farinha Shimizu", Paywast Jalal®, Chiman H. Saeed”,
Furat T. Sabeer', William L. Irving™“¢, Alexander W. Tarr™““*, C. Patrick McClure™*

ate
jons (aal69 - zsm hownm red.
transeriptase (RT) domain in



HBV Genotiplendirme

* Bugline kadar sekiz HBV genotipi ayrintili olarak tanimlanmis olup, her biri nispeten iyi

tanimlanmis bir cografi dagilima sahip toplam 10 HBV genotipi bilinmektedir.

Dizi analiziile filogenetik analiz“ altin standart”

* Line probe assay

* Restriction Fragment Lenght Polymorhism (RFLP)
* Tipe 6zgu primerler ile PCR

* PCR-RFLP

* Genotype-specific probeassay

* Real-time PCR

* Oligonucleotide CHIP Teknolojileri



HBV Genotiplendirme

* Genotip A ve D, genotip B veC'ye kiyasla interferon tedavisine daha duyarlidir.
* Genotip C HBV'li kisilerin genotip B ile enfekte olanlara kiyasla karaciger kanserine ilerleme olasilig

daha yuksektir.

« Ulkemizde genotip D baskin, ciddi karaciger hastaligi daha sik, interferon tedavisine yanit diisiik,

pre-core ve cor promotor mutasyonlari sik

[l Genotyping data available
[ No data available



* Sonuc olarak hepatit B eradikasyonu zorlu bir hedef olmakla birlikte,

hedefe yonelik yaklasimlar, kiiresel yatirimlar ve 6nleme stratejileri ile mimkun olabilir.

e Tedavi etmek igin;
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Barry

* 1999 yilinda NASA'nin Kaliforniya'daki Astrobiyoloji Enstitist'nln ilk direktori secildi.
* Barey Astrobiyoloji tic temel soruyu ele aldi:

* Yasam nasil basladi ve evrimlesti?

* Duinya disinda yasam var mi?

* Dinya'da ve 6tesinde yasamin gelecegi nedir?




* Barry, 5 Nisan 2011'de
NASA'nin Ames Arastirma Merkezi'nde Ay kesfi Gizerine bir konferansta konustuktan

kisa bir stire sonra vefat etti.

Baruch Blumberg, Who Discovered
and Tackled Hepatitis B, Dies at 85

& sharetularte 2> [] Dogum giinli: 28 Temmuz 1925

WORLD ‘

HEPATITIS

DAY

Baruch S. Blumberg at the Fox Chase Cancer Center in 2001.
Sal DiMarco Jr. for The New York Times
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