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Humoral Yanit

Antijenin B lenfosit ylzey
reseptOrine baglanmasiyla baSlar

B lenfosit:

Antijen baglayan membran
immunglobulini icerir

Iki izotip (IgM ve IgG) bulunur

Mikrobiyal antijenleri tanir, nétralize

elimine eder

Antijenier
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Plazma
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B — Hucresi Aktivasyonu

! Immunojen( 6r.Viriis)

APC : Antijen sunan hucre TH : Yardimc T-hucresi  AgR : Antijen resepioru
MHC-II : Buylk doku-uyusum komploksi-ll TCR : T-hlicre resepioru
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Antikor (immﬁnglobulin)

Humoral immiunitenin en etkili bileSeni

Antijenlere karS1 plazma hucrelerinde tretilen ve
antijenleri ile birleSme 6zelligine sahip spesifik
globulin

2 aQ1r ve 2 hafif zincirden oluSur
Zincirler arasinda distlfid bagt bulunur

AQir ve hafif zincitler tizerinde, deQiSken ve sabit
bolgeler bulunur
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Abbas AK,Lichtman AH.. 2nd ed. Phiadelphia, PA: W.B Saundets Co, Updated edition 2006-2007.
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Antikor (immﬁnglobulin)

v . RS 3 X Degisken Boige
Degisken bolge, antijeni tanir

Buradaki aminoasit dizilimlerindeki
farkliiklar, farkli antyjenlerin

baglanmasina yol acat /

Distiflid baglan Hafif zincir
Bes tip agir zincir (IgG, IgA, IgM,
IgE ve IgD) bulunur

Agir zincir Sabit parca
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Abbas AK,Lichtman AH. 2nd ed. Phiadelphia, PA: W.B Saunders Co, Updated edition 2006-2007.
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Ig’lerin Biyolojik Ozellikleri

IgG IgA igM IgE gD
Serumda %80 %20 %10 %0.0003 <%1
Crany/ Monomer Monomer, Dimer Pentamer Monomer Monomer
molekll gekli
Alt tipleri G 1(%68), oA 2 =igAl - - -
G2(%20), Sekretuar tip;tikrik,
IG3(%8) qdz yasi, drar,siit barsak
KGA4(%4) sakrasyonunda dimer,
trimar sakdinde bulunur
Molekll agirién| 150.000 IgAZ2: 900.000 970.000 180.000
lgAl: 140.000 |
Hifektor aktiite | Presipitasyon Sekretuar tip:aghitinasyon Kaomplkeks Fo kismi B hixre ‘
Toksin nétralizasyonu Cpeonizasyon nitralizasyon | Yapidaki mast hlcreshi | gelemesinda
mikroplaria badlar rold
micadele |
Karmpaman Klask yol (IlgG3 en gugin) | - Klask yol - - !
aktivasyonu Alternatif yol (IgG4) :
Plasentay + (IgG2 en zay) . = = = ',
gegis I
Mast ? - - - -
hic./cazofl
dagranliasyonu
® ®©
- v -~ ~

Diizgin N. Immiin Sistemin Tanitimi
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IgG (gama)

Kanda ve hticre di$1 stvida bulunan temel antikor tipi

Entfeksiyonu kontrol altinda tutar
Mikroorganizma ve antijen opsonizasyonu
Kompleman klasik yolaginin aktivasyonu
Toksinlerin nétralizasyonu
Antikor aracilt hiicresel sitotoksisite ve proteoliz mekanizmasi

B hiicre aktivasyonunun feed-back inhibisyonu

Neonatal Fc reseptori sayesinde yartlanma omri uzun
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Mallery DL et al. PN.AS. 2010; 107(46): 19985-90.
Roopenian DC et al. Nature Reviews Immunology. 2007; 7: 715-25.
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IeM (mu

Kompleman klasik yolaginin aktivasyonu
Naiv B lenfositlerinde antijen reseptori
BaQiSiklik yanitin ilk aSamasinda ortaya cikar

Pentamer Seklinde salgilanir
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IgA (alfa)

Mukozal immuniteden sorumlu (barsak, solunum
sistemi, Urogenital sistem)

CeSitli vucut sivilarinda bulunur
Organizmanin di$ yuzeylerini korur

Salgilanan immunoglobulin
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IgE (epsilon)

Allerjene baglanma ve mast hiicre degrantilasyonu
(anafilaksiden sorumlu)

Histamin salgilanmasinit uyarir

Antikor aracili hiicresel sitotoksisite (eosinofil-
paraziter enfeksiyonlar)
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IgD (delta)

B htcrelerinde antijen reseptoru olarak bulunur

Bazofilleri ve mast hucrelerini aktive eder

g P—————— T — — ————— . - - - L
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Antikorlarin Terapotik
Kullanimai

Spesifik bir antijen ile immiuinize edilen bir hayvanin

poliklonal antikor iceren serumun toplanarak

satlagtirilmast ve terapotik amacl olarak kullanimi
denendi

Dezavantaj lari

Hayvan proteinleri ile kontaminasyon (6zellikle viris ya da
prion transmisyonu gibi)

Mevcut serumdaki istenilen antikor titresinin oldukca
diguk kalmast

Poliklonal antikor havuzunun bircok epitopu tantyabilen
antikorlart icermesi nedent ile non-spesifik pek cok
reaksiyona sebebiyet vermesi o

- ———————y—

Selimog@lu SM e /. Journal of Health Sciences of Kocaeli Univetsity January 2016
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Hibridoma Teknolojisi

Poliklonal antikor tedavisinin mevcut sakincalart
nedeni ile monoklonal (yalnizca bir epitopa 6zgl) bir
antikor molekulinun geliStirilme ihtiyact dogdu

1975 yilinda Georges Kohler ve César Milstein
tarafindan somatik hiicre flizyonu caliSmasi yapildi

1984 yilinda bu atilim bulu$ sayesinde Kohler ve
Milstein immiuinolojiye olan katkilari sebebiyle Niels
Jerne ile tip ve fizyolojt dalinda Nobel 6dulu aldi

~
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Kéhler GJ ve Milstein C. Nature. 1975; 256(5517): 495-97.

Galluzzi L, Vacchelli E, Fridman WH, et al. Oncolmmunology 2012; 1(1):28-37.
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Monoklonal Antikorlar (mAb)

B hitcrest tarafindan uretilen spesifik bir antikor ile
bir myeloma htcresi arasindaki fuzyondan ¢ikan
hibrit hiicre hatlaridir

BagiSiklanmi$ fare veya ratlardan elde edilen dalak
hticreleri ile myeloma adi verilen lenfoid timor
hiicrelerinden geliStirilen melez hucreler tarafindan
uretilirler

™ ~
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Galluzzi I, Vacchelli E, Fridman WH, et al. Oncolmmunology 2012; 1(1):28-37



Hibridoma Teknolojisi

1

Fareye antijen verilerek,
bu antijene karsi antikoriarin
yapimi sadlaniyor.
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Fare B lenfositleri
(antikor olusturan hiicreler)
dalaktan izole ediliyor.
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Antijen
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N - Sonsuz lreme
\. yetenedine sahip
Dalak insan B lenfositleri,

kanserli kemik
iliJinden elde ediliyo
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Candas D. Bilim ve Teknik, 2002.



Hibridoma Teknolojisi

Hucreler blrlestmlerek
hibridomalar )

olusturuluyor.

4
Farkli kiiltiir ortamlarina alinan }‘

hibridomalarin boliinerek

coJalmalan sadlaniyor.

Orijinal antijene baglanabilen antikoru ==
treten hibridoma kiilttirii seciliyor. m g ‘ et

Canda$ D. Bilim ve Teknik, 2002.



Hibridoma Teknolojisi
6

Laboratuvar ortami ya da fare viicudunda
bu hibridomalar cogaltiliyor.

pgd o7

Antlkorlar saflastirilyor.
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Canda$ D. Bilim ve Teknik, 2002.
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Butiincil yapidaki mAb
gitler;
Aa)
Fare Antikoru Triomab
(2650 fare - 2650 sican)
(B) (©) (D)
Fv Bolgesi
CDR Bolgeleri
Kimerik (2665-70) insansi (2690-95) insan Antikoru :
Antikor Antikor ."ﬁ' :

———— —— - — e >

Candag D. Bilim ve Teknik, 2002.
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mADb Kullanim Alanlari

Hastaliklarin tanisinda

Enfeksiyonlarin ve bunlara bagli olarak meydana gelen
hastaliklarda etkenin (bakteri, virts, parazit vb.) veya
antikorlarin saptanmasi

Hastalik odaklarinin, kanser hiicrelerinin, timor
belirteclerinin ve metastazlarin teShisinde, ayrica sut, idrar,
doku stvilart vb. sivilardaki hormon, enzim, ilag, eriyebilir
protein, metabolit gib1 bazi kimyasal maddelerin tespiti

Tumor antijenlerine kar$i geli$tirilen monoklonal antikorlar
ile tumor dokusunun yerinin saptanmast

O
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mADb Kullanim Alanlari

Hastaliklarin tedavisinde
Romatizmal hastaliklar
Inflamatuar barsak hastaliklari
Maligniteler

Enfeksiyonlar

Hastaliklardan korunmada

Koruyucu amacla, ceSitli enfeksiyonlara kar$1 geliStirilmi$
monoklonal antikorlar pasif baQiSiklik saglamak amaci ile
kullanilmiStir

O
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mADb Kullanim Alanlari

Asilarin hazirlanmasinda

Antijene spesifik bolgeler olan idiotipik (antikor) yapilara karS:
tekrar antikor geligtirildiginde bu yapilar antijenle ayni internal
imaja sahip olmalart nedent ile a$1 olarak kullanilabilirler

Diger kullanim alanlari

Yeni bir bakteri veya virtisiin antijenik yapisint belirleme
caliSmasinda

Antijenlerin saflagtirilmasinda

Tani kitlerinin hazirlanmasinda
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Terminoloji
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omADb
ximADb
zumADb

umADb j |

" Insan IgG1 in Fc parcasi ile bitleSebilen soluble
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stim

aksomADb
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Fare mAb

Kimerik mAb

Humanize mAb

Human mADb

reseptOr proteini

| Fc fiizyon peptidi

'Bispesiﬁk fare-rat hibridi mAb
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Fare Antikorlari

Somatik hiicre fizyonu teknigi ile yapilan denemelerde hayvan
deneylerini baSart ile tamamlayan fare kokenli antikorlar, insan

denemelerinde HAMA (insan anti-fare antikoru) ad1 verilen
immun yanitin geli$mesine neden oldu

Immiin yanita ragmen ilk dénemlerde fare kokenli antikotlarin
kullanimi 1le geliStirilen antikorlardan birkact terapotik olarak
kullanima sunuldu

~ (=
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FEcker DM et al. mAbs. 2015; 7(1): 9-14.
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Fare Antikorlari

Kullanimda olan 2 adet urtun bulunmakta

Ticari Isim Etki Alani* Tird* Uluslararasi isim Formu
Removab . canumaxomab** Bifincil yapda, ii¢ fonksiyonlu
Zevalin o () a \nrﬁkom (-omab) ibritumomab tiwxetan Biitiincil yapida, Y-90 1le konjuge

Catumaxomab (Removab) quadroma
oluSturularak tretilmi$ olup, sahip oldugu
Uclu fonksiyon nedent ile Triomab

(uclu antikor) olarak adlandirilir

S6z konusu quadroma olu$turma 1$lemi
fare + fare hibridomast ile sican + sican

X 8 & Triomab
Fare Antik
hlbrldomasmm fuzyonu esasina dayamr are Antikory (%50 fare - %50 ugan)

(=2

T T T T T T T T T T R e T

Ecker DM et al. mAbs. 2015; 7(1): 9-14.



Fare Antikorlari

Triomab’lar bittinctl yapida olan ilk ve tek T
bispesifik (iki farkli molekile 6zgtl olan) e
antikorlardir <

" Antljen Baglanma Bolgesi

Catumaxomab’in sican kokenli Fab kolu A vy

sitotokstk T-hticrelerinin CD3 ytizey ey
antijenine baglanarak T-hlcre il
aktivasyonunu saglarken, fare kokenli diger i
kolu EpCAM (epitel hticre adezyon i W
molekilll) kolon kanseri yuz ljeni iy

olekt 1) kolon kanseri yuzey antijenine il i
baglanmaktadir

®
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http:/ /www.novimmune.com/science/antibodies.html
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Kimerik Antikorlar

HAMA yanit1 problemine rekombinant DNA
teknolojisi ¢c6zuim oldu

Fareye urettirilen butuncil yapidaki antikorun
antijeni tanima bolgesini de igeren Fv bolgesine ait
gen zinciri ile insanda bulunan antikorlarin her

Fv Bolgesi

IgG’de ayni yapida olan Fc bolgesini kodlayan gen
zinciri birleStirilerek, gen aktarimi sonrasinda
sentezlettirildi

%30-35 oraninda fare kékenli, %65-70 oraninda Kimerik (%65-70)
insan kokenli kimerik antikorlar elde edildi Antikor

©
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Kimerik Antikorlar

Kimetize edilen antikotlarin uygulandigi hastalarin bu
antikorlara kar$i seyrek de olsa HACA (insan anti-kimerik
antikoru) yanit1 geliStirebildikleri saptands

Kimerik antikor kullanimi ile geliSebilen immun yanit, elde
edilen butincul yapidaki antikorun ne kadarinin insan dii
kokenden geldigi ile dogru orantili

Hipersensitivite ve immun yanitin geli$mesine, tedavi edilmekte
olan hastaligin niteligi ve immiin baskilayict ilaclarin birlikte
alinmasinin da etki edebildigi saptandi

~ (=
e ~
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Nelson AL e al. Nature Reviews. 2010; 9: 767-74.
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Kimerik Antikorlar

Piyasada kullanimda olan urtnler

Adcetrss

Erbtux

Rituxan
Sylvant

Tiimor (-fu-)

Remicade
Inflectra

Simulect

Remsima Immin Ststem (-f5-)

ReoPro Dolagtm ststemi (-ci-)

Kimerik Antikor (-ximab)

brentuximab vedotin

Antikor-1lag konjugati, MMAE ile konjuge.

cetuximab

rituximab

siltuximab

infliximab

infliximab Remicade bryobenzer
infliximab Remicade biyobenzen
basilicinab Fab fonm_mda ($eki1-_2).‘biit1"m_c1'il _yap1daki

antikorun papain ile kestlms.

abciximab

<
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Ecker DM ez al. mAbs. 2015; 7(1): 9-14.

Selimo@lu SM e7 a/. Journal of Health Sciences of Kocaeli Univetsity January 2016
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Cetuximab (Erbitux)

Epidermal buyume faktoru reseptorunu hedef alan
ve kanser immun terapi amaclt klinik olarak kullanima
onay almi$ bir monoklonal

Kolorektal kanser ve skuamoz hucre kanserlerinin
tedavisinde kullanilir

() ~
4 —
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Aifa S, et alRecent Pat Biotechnol 2008; 2: 181-187.
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Rituximab (Rituxan)

Normal ve malign B hiicrelerinde bulunan fakat
prekursor B hiuicrelerinde bulunmayan bir farklilagma
antijent olan CD20’yi hedef alan IgG1 1zotipinde
kimerik bir monoklonal antikordur

B hticre non-Hodgkin lenfomalarin tedavisinde
etkinligi gosterilmi$ ve klinik onayi alinmiStir

Kanser terapist icin klinik onay alan ilk monoklonal
antikordur

~
-
~ Chamuleau ME. Curr Clin Pharmacol 2010; 5: 148-159.
Maloney DG ez al. Blood 1997; 90: 2188-2195.
Wood AM. Am ] Health Syst Pharm 2001; 58:215-229
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Infliksimab (Remicade)

Tumor nekroz faktoru-alfa (I'NF-A) antagonisti olan
Simerik (fare/insan) bir monoklonal antikordur

TNF-O’ya yuksek afinite ve spestfite gostererek psoriasis
ve TNF-O’nin aSir1 tretimi ile seyreden diger
enflamatuvar hastaliklarin patomekanizmalarini inhibe
eder

Cozunebilir TNF-QCy1 bloke etmenin yani sira
transmembran TNF-O’ya baglanabilir ve kompleman
fiksasyonu ve antikor aracilt sitoliz oluSturur

Orta-Siddetli plak psoriasis ve psoriatik artritli yetiSkin
hastalarin tedavisinde kullanilir

-~
-
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Alper S, ¢t al Turkderm 2012;46:1-36.
Boehncke WH, e a/nlnternational Medical Publishers, .ondon, 2008.
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Humanize Antikorlar

Kimerizasyon orant immunojenite ile dogru orantili
Amag¢ hiimanizasyon yuzdesini arttirmak

Fare kokenli antikorun gen zincirinden kopyalanilarak
insan kokenli antikorun gen zincirine eklenmest ile
%5-10’luk kismi fare kokenli olan insan antikorlari

geligtirildi

~ (=
e ~
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Humanize Antikorlar

Elde edilen antikorlar nedent ile
geliSebilen immun yanit oldukca
duSuk seviyede kalmakta

S6z konusu antikorlar tant ve tedavi (DR Bolgeler

amact 1ile yaygin bicimde

kullantlmakta
Insanst (%90-95)

Antikor

©
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Humanize Antikorlar

Sahip olduklar: fare kokenli protein zincirleri nedeni
ile antikorlarin zaman icerisinde giderek artan
seviyelerde immun yanita sebep olmalari beklenmekte

Insan kokenli monoklonal antikorlarin
geligtiriimesine cali$ilmakta

~ (=
e ~
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Ni J. Trends in Biopharmacentical Industry. 2009; 5(3): 3-12.
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H 1ze Antikorl
Piyasada kullanimda olan trunler

Gazyva obinutuzumab

Herceptin frastuzumab

Kadcyla Tiimor (-nu-) ado-trastizumab emtansine Antikor-ilag konjugat, DM! ile konjuge

Lemtrada alemtuzumab

Perjeta pertuzumab

Actemra tocilizumab

Cimzia certolizmab pegol Fab fomunda (&tﬂ 2), polietilenglikol ile

) onjuge

Entyvio o ' Insans1 Antikor (-zumab) vedolizumab

Keytruda Sistem (i) pembrolizumab

Solins eculizumab

Tysabni natalizumab

Xolair omalizumab

Avastin Dolagim sistemi (-ci-) bevacizumab

R Traht

Lucentis Anti-anjiyojentk (-anibi-) ranibizumab Fab ff(:ﬁ;f:;%;kg;& e?limr;bl)ﬂ

Synagis Anti-viral (-vi-) palivizumab
(e
e

Ecker DM et al. mAbs. 2015; 7(1): 9-14.
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Trastuzumab (Herceptin)

Meme kanserlerinde ekspresyonu artan HER-2
buyume faktori resesptoriine baglanan IgG1
izotipinde bir monoklonal antikordur

HER-2’nin kanser htcrelerinde aktive ettigi sinyal
yolaklarini inhibe eder

Meme kanserinde saQkalim sliresinin anlamli 6lctide
uzadigt saptanmi$ ve Slim riskinin %20 azaldig
tespit edilmiStir

-~
-

- ———————y—

Slamon DJ, et al. N Engl ] Med 2001; 344: 783-792.
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Alemtuzumab (Lemtrada)

Tum lenfositlerde bulunan bir farklilaSma antijent
olan ve bazi lenfomalarla ili§kilendirilen CD52’y1
hedet alan IgG1 1zotipinde humanize bir monoklonal
antikordur

B hucre lo6semisine yonelik kullanim i¢cin 2001°de
klinik onay alinmiStir

~ (=

- ———————y—

Piccaluga PP ¢ a/. Haematologica 2007; 92: 566-567.
Riechmann L e# a/. Nature 1988; 332: 323-327.
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Bevacizumab (Avastin)

Tumor geliSiminde en 6nemli a§ama anjiyojenezde
rol alan faktér VEGF’e baglanan IgG1 izotipinde
humanize bir monoklonal antikordur

VEGF’e baQlanarak anjiyojenezi inhibe eder

Metastatik kolorektal kanserde ve kiicuk hucreli
olmayan akciger kanserinde kinik kullanim icin
onaylidir

™ ~
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Los M, ¢ al. The Oncologist 2007; 12: 443-450.
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Eculizumab (Soliris)

Monoklonal anti-C5 antikorudur

Komplemanin alternatif yolunu proinflamatuar Cba
ve littk C5b-C9 kompleks oluSumu duzeyinde bloke

eder

Atipik hemolitik uremik sendrom tedavisinde ilk
tedavi secenegi olarak kullanilabilmekte

HIV ile enfekte HUS olgusunda remisyon saglandiJ1
gorulmu$

-~
-

- ———————y—

Tschumi S, ¢ al. Pediatr Nephrol 2011; 26: 2085-8.
Freist e/ al. Medicine (2017) 96:51.
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Omalizumab (Xolair)

IgE yuksek afiniteli IgE reseptoriine baglanarak etkisini
gosterir

Ik olarak alerjik astim hastalarinda endikasyon almi$ olup
direncli kronik urtiker olgularinda kullanilmakta

Sirkiilasyondaki serbest IgE’ye baglanir

Mast hiicre ve bazofile baglanmi$ olan IgE’ye veya IeG’ye
baglanmaz.

[eE’nin efektor hiicreye baglanmasini engelleyerek

&,  aktivasyonunu ve seliler medyatorlerin salinimini engeller &

- ———————y—
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Holgate S, ¢z al. ] Allergy Clin Immunol 2005;115:459-65.



-3

Human Antikorlari

Gunumuzde geliStirilmekte olan
antikorlar tamamu ile insan protein

zincirleri icermekte

2 poptler teknik kullanilir
Faj-gosterim tekniQi

Transgenik fare teknigi

Insan Antikoru

——— ——— —

Selimo@lu SM e7 a/. Journal of Health Sciences of Kocaeli University January 2016
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Faj G6sterim TekniQi

Farkli 6zelliklere sahip rekombinant antikorlarin
geligtirilmesine ve bunlarin insan kokenli protein
zincirleri kullanilarak tretilebilmesine imkan saQlar

Somatik mutasyon sonucu antikor gelitirilmek
istenen antijene ozgul hale gelmi$ ve en 1y1
baglanabilen M13 bakteri fajinin secilimi yapilir

Baglanmayi saglayan protein zincirinin rekombinant
DNA teknolojist yontemleri ile Gretimi gercekleStirilir

-~
-
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Frenzel A e al. Frontiers in Immunology. 2013.



insan IgG Fab2-CH: Fab: scFy-Fe Mini Yapi Ikili Yapi Fabs Ugli Yap 5
<150 kDa ~130 kDa ~110 kDa —100 kDa ~80 kDa ~55 kDa ~50kDa <165 kDa ~75 kDa @ =
< — = e

Faj gosterim tekni@i ile iiretilebilen antikor

Kopek bahd IgNAR  Deve IgG

~175 kDa ~75 kDa

o7 &7 @

Tkili Yapt scFv
~28 kDa

~55 kDa ~50 kDa

Insan 1gG
~150 kDa

tipleri

Monospesifik Antikorlar

Fab2-CH3s
~130 kDa

scFv-F¢
~100 kDa

Déntlii Yap
~100 kDa

o & &

Vit VeH Viar
~15kDa ~15kDa ~15 kDa
Bispesifik Antikorlar

Mini Yapi
~80 kDa

g U Bava,
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Ugla Yapr  Fab

~75 kDa ~55 kDa

Trispesifik Antikorlar

? - -
» - . P = 2

Frenzel A ¢ al. Frontiers in Immunology. 2013. : ¥
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Faj Gosterim TekniQi

Baglanma bélgesi faj gosterim teknidi ile elde edilen
antikorun ilgili gen zincirine ula$ilip gen zincirinin
uygun ekspresyon kasetine sahip plazmid vektorune
klonlamasi yapilir

Elde edilen plazmid, tasarimi yapilan nihai antikor
formuna gore (butuncul, mini yap1, scFv vb.) bakteri
(siklikla E.co/s), maya (siklikla Pichia pastoris) veya
memeli (siklikla CHO) hiicrelerine aktarilir

-~
-
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Selimo@lu SM e# a/. Journal of Health Sciences of Kocaeli Univetsity January 2016
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Faj G6sterim TekniQi

Boylelikle yuksek ozgullik ve \. | 28 ! |

: : , ST T X LY
affiniteye sahip olacak Sekilde - / ey
geligtirilen antikorun tant ve/ s i

veya tedavi amact ile kullanilm:
uzere uretimi gercekleStirilir

- ——

Brekke OH et al. Nature Reviews. 2003; 2: 52-62.
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Transgenik Fare Teknigi

Temel olarak fare embriyonik WV .

=4 o
= 2 > B o SR

kok huicrelerine insan e s
sjen ‘)‘-
immunoglobilin genlerinin l

aktarilmasi esasina dayanir 2 %

go @
Bu yéntemle geli§tirﬂen MNN

: Saa -
antikorlar butuncul yapida e @

insan antikoru niteliindedir l

E - TeCE; .
Batinoi# Yapsio Antikor g
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Spesifue Tamamas:
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Brekke OH et al. Nature Reviews. 2003; 2: 52-62.
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Transgenik Fare Teknigi

Gunimuz rekombinant DNA teknolojisi metotlart ve
gen aktarim teknikleri ile kombine edilmi$tir

Elde edilen iki fare irkinin birbirleri arasinda
ciftleStirilmest ile her iki 1rkin da 6zelliklerini ta$iyan
bireylerin yaninda, yalnizca insan Ig zincirlerini
sentezleyebilen bir itk da oluSturulmu$ olur

O
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Fare Ig ager ve hafif zincir genien
maklive edilir

O

enik Fare Uretim
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Yalmzca insan antikorlan uretebilen fare hatta \J

Jakobovits A. Current Opinion in Biotechnology. 1995; 6: 561-66



O

Human Antikorlari

Piyasada kullanimda olan urtnler

©

Arzem o | ofatumumab
————  Tiimor (-fufm)-) _
Vectibix panitumumab
Bealysta belimumab
Stmpont . . golimumab
p' Immin Ststem (-1i(m)-) —
Humira adalimumab
Yervoy - . ivilimumab
. Insan Antikoru (-umab) 2 ,
Abthrax S raxibacumab
=1 Dolagm sistem (-c(ir)-) .
Cyramza ramucirumab
Tlaris . canakinumab
Interlkn (-kifn)-
Stelara ki) ustekinumab
Prolta : Her tki iiin de aynt zncir yapisndaki
Kemik (-0s-) denosumab 1 2yl ZIncir yap
Xoeva anttkorlart 1germektedsr

(=2

e T T T T T

Ecker DM ez al. mAbs. 2015; 7(1): 9-14.
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Panitumumab (Vectibix)

Epidermal buyume faktor reseptorini hedef alan
bir monoklonal antikordur

Meme, over, kolorektal ve bag ve boyun
kanserlerinin tedavisinde kullanilir

™ ~

g P————— T —— — —— ————— — . e e T e T P T T Y Yy

Raffaele A, ¢z al. Expert Review of Anticancer Therapy 2010; 10: 499-505.
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Golimumab (Simponi)

TNF-a aktivitesini notralize eden insan spesifik IoG1
kappa monoklonal antikordur

Ankilozan spondilitte, psoriatik artrit (tek baSina veya
metotreksatla kombine, diger hastalik modifiye

ilaclarla yanit alinamayan aktif/progresif hastalarda)
kullanilabilir

™ ~

- ———————y—

Braun J, e al. Ann Rheum Dis 2006; 65:316-320.
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Ipilimumab (Yervoy)

Yardimer T hticrelerinin mebraninda eksprese edilen
ve T huicrelerine inhibe edici sinyallerin
gonderilmesinde rol alan CTLA-4 antijeninin
aktivitesini engeller

Amac kanser tarafindan immiun sistemin inhibe
edilmesi ve baskilanmasinin engellenmesi

Melanoma tedavisinde kullanimai icin klinik onay
alinmiStir

-~
-

- " Tt ———————

Hodi FS, et al. N Engl ] Med 2010; 363: 711-723.
Beck KE, et al. Journal of Clinical Oncology 2006: 24; 283-289.
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Yan Etkiler

En sik yan etki TINF alfa blokorleri

Firsatct enfeksiyonlar
Malignitey1 tetikleme
Kemik iligi stipresyonu
Allerjik reakstyonlar
Demiyelinizan hastaliklar
Otoimmuniteyi tetikleme
Infiizyon reaksiyonlars

Kardiyopulmoner hastaliklar 7
™ (o
e -

g P————— T —— — E—— —— — . - - . L

WH. Boehncke, H.H Radeke (Eds) —Biyologics in General Medicine (2007).
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Yan Etkiler

Enfeksiyonlar ve enfestasyonlar
Ust solunum yolu enfeksiyonlari, bron$it, sistit
Pnomont, selilit, septik artrit, sepsis

Tuberkiiloz, invaziv fungal enfeksiyonlar, protozoal,
bakteriyel ve atiptk mikobakteriyel enfeksiyonlar

Neoplazmlar

Cilt kanserleri, lenfoma, melanom, 16semi

O
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Yan Etkiler

Kemik iligi stipresyonu
Trombositopeni, anemi, l6kopeni

Notropent, aplastik anemi

Allerjik reaksiyonlar
Urtiker
Anjioodem
Bronkospazm

Anaflaksi

Steven Johnson sendromu
~
e
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Yan Etkiler

Demiyelinizan hastaliklar
Epilepst, multipl skleroz
Transvers miyelit

Otoimmiinite
Makrofaj aktivasyon sendromu
Sistemik vaskulitler

Otoimmiin hepatit

Lupus

g ——————— T — —
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Yan Etkiler

infﬁzyon reaksiyonlari
Kanama, morarma
KaSinti, eritem
AQr1, SiSkinlik, ateS
Kardiyopulmoner hastaliklar
Konjestif kalp yetmezligi

Interstisyel fibrozis, pnémonitis

O
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Enfeksiyon Hastaliklarinda

mAb Yeri
CMV Kuduz
Influenza HCV
IS HAY Dengue virus
RSV Clostridium difficile
Ebola Digecks..

g ——————
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REVIEW ARTICLE E
Antibody therapies for the prevention and treatment of viral
infections

Georgina Salazar', Ningyan Zhang', Tong-Ming Fu(®? and Zhigiang An’

Antibodies are an important component in host immune responses to viral pathogens. Because of their unique maturation process,
antibodies can evolve to be highly specific to viral antigens. Physicians and researchers have been relying on such high specificity in
their quest to understand host-viral interaction and viral pathogenesis mechanisms and to find potential cures for viral infection
and disease. With more than 60 recombinant monoclonal antibodies developed for human use in the last 20 years, monoclonal
antibodies are now considered a viable therapeutic modality for infectious disease targets, including newly emerging viral
pathogens such as Ebola representing heightened public health concerns, as well as pathogens that have long been known, such
as human cytomegalovirus. Here, we summarize some recent advances in identification and characterization of monoclonal
antibodies suitable as drug candidates for clinical evaluation, and review some promising candidates in the development pipeline.

npj Vaccines (2017)2:19; doi:10.1038/541541-017-0019-3

Enfeksiyonlarin tedavisinde kullanilabilecek monoklonal
antikotlarla ilgili son geliSmelerin 6zetlendigi bir review

T T T T T T T T L T R e T R



HCMV

C€SJ148 (LJP538 and LIP539), Novartis

RG7667 (MCMV5322A and
MCMV3068A), Genentech

TCN-202, Theraclone Sciences

MSL-109/Serivumab, NCRR, NIAID,
Facet Biotech, Johns Hopkings
Bloomberg School of Public Health,
Sandoz Inc.

CMV

(SJ148 is a combination of two anti-HCMV human mAbs that bind to and
inhibit the function of viral HCMV gB (LJP538) and pentameric gH
complex (LJP539). The two antibodies were isolated from EBV
immortalized B cells. CSJ148 is in Phase 2 clinical trials (NCT02268526)

RG7667 is a combination of two mAbs that bind to glycoprotein
complexes gH/gL (MCMV5322A) and pentameric gH complex
(MCMV3068A). MCMV5322A is a human immunoglobulin antibody
(IlgG1k) and is an affinity-matured version of MSL-109. MCMV3068A was
isolated from an hybridoma screen in mice and subsequently humanized
with an IgG1A framework. Phase 2 clinical trials were completed for
RG7667 (NCT01753167)

TCN-202 is a human mAb that targets AD-2, a linear, conserved, poorly
immunogenic epitope on the N-terminal domain of HCMV gB. This mAb
effectively neutralized infection and was observed to be well tolerated
and non-immunogenic in initial clinical trials. However, development was
discontinued after a Phase 1 adverse event (NCT01594437)

MSL-109 is a human monoclonal IgG isolated from a HCMV seropositive
individual that recognizes the viral glycoprotein H (gH). A Phase 2/3 trial
of MSL 109 was completed (NCT00000836)

©
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CMV

CSJ148: Viral CMV ¢B ve pentamerik gH complexin
fonksiyonunu inhibe eden iki mAb birle§imi olup
EBV B hiucrelerinden izole edilmi$, Faz 2

RG7667: glikoprotein complex ve pentamerik gH
complexe baglanan iki mAb bitleSimi, Faz 2

TCN-202: CMV gB ye baglanir ve enfeksiyonu

notralize eder ancak Faz 1’de sonlandirildi

MSL-109: Viral glikoprotein H’ye baglanir, Faz 2

~ ~
e 243838 ib e : ' 3 ] © " Tshida, J. H. et al. Antimicrob. Agents Chemother. 59, 49194929 (2015)
Ohlin, M. & Soderberg-Naucler, C. Mol. Immunol.,2015.02.026 (2015)
Macagno, A. et al. J. Virol. 84, 1005-1013 (2010)
Manley, K. et al. Cell Host Microbe 10, 197-209 (2011)



Influerza

Influenza

MHAA4549A {ecarlier known as
39.29), Genentech, Inc.

VIS410, Visterra, Inc.

CR6261, Crucell Holland BV and the
Nationa Institute of Allergy and
Infectious Diseases (NIAID)

CRB8020, Crucell Holland BV and
Retroscreen Virclogy Ltd.

TCN-032, Theraclone Scences

MHAAA4549A is a human immuncglobuiin G1 (IgG1) mAb that binds to a
highly conserved epitope on the stalk of Group 1 and Group 2 Influenza A
hemagglutinins and blocks the hemagglutinin-mediated membrane
fusion in the endosome, neutralizing all known human influenza A strains.
MHAA4549A was cloned from a single human plasmablast cell isolated
from an influenza vacdnated donor MHAAAS49A is in Phase 2 dinical
trials (NCT02623322)

VIS410 targets a conserved epitope in the stem of influenza A
hemagglutinin (HA). It was engineered using structural information on
antibody-antigen interfaces. VIS410 is in Phase 2 clinical trials
(NCTOZ989194)

Isolated from a healthy, vaccinated individual using phage display
selection on recombinant HS HA, mADb CR6261 targets a highly conserved
helical region in the membrane-proximal stem of HA1/HA2 from 1918
HINT influenza and HSNT influenza. It uses the Ig VH1-69 germline
segment. CR6261 is in Phase 2 clinical trials (NCTG2371688)

CRB020 is a broadly neutralizing influenza hemagglutinin stem-specific
human mAb. CRB020 was isclated from a B cell of a donor vaccinated
against influenza. A Phase 2 clinical trial was completed for CR8020
(NCT01938352)

One of a panel of mAbs derived from memory B cells of healthy human
subgpects, TCN-032 targets an epitope in the ectodomain of the influenza
matrix 2 pratein M2e, This epitope, first identified with the isolation of the
panel of mAbs including TCN-032, is highly conserved in influenza A

viruses. A Phase 2 clinical study was initiated for TCN-032 (NCT01719874)
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Influenza

MHAA4549A: Grup 1 ve 2 hemagliitinine baglanir, membran
fuzyonunu bloke eder, a$ili donorin plazma huicresinden izole

edilmiS, Faz 2
VIS410: Hemagliitininde epitopu hedet alir, Faz 2

CR6261: Agili donorden izole edilmi$, HINT ve H5N1
Hemaglitinini hedet alir, Faz 2

CR8020: Hemaglutinini notralize eder, a$ili donérin B hiicresinden
izole edilmiS, Faz 2 caliSmasi tamamlandi

TCN-032: Matrix 2 protein M2’yi hedef alir, hafiza B hiicrelerinden
® izole edilmi$, Faz 2 2

Gupta, P. ¢z al. MADbs 8, 991-997 (201(

—————————————— - -— - . . . TR e pkiett, DICreral. Seience 3243246251 (200
Tharakaraman, K., ¢# a/. Cell Host Microbe 15, 644-651 (2014

Ramos, E. L. ¢z al. ]. Infect. Dis. 211, 1038-1044 (201:

Beltramello, M. ¢z a/. Cell Host Microbe 8, 271283 (201(



HIV

VRCO1, NIAID

3BNC117, Rockefeller University, Weill
Medical College of Correll University,
Brigham and Women's Hospital, and
the University of Cologne

10-1074, Rockefeller University and
the University of Cologne

4E10, 2F5, 2G12, Rockefeller
University

PRO 140, Amarex Clinical Research,
CytoDyn, Inc, National Institute cn

Drug Abuse (NIDA), and Drexel
University
Ibalizumab (TNX-355), Genentech

HIV

VRCO1 is a broadly neutralizing antibody targeting the CD4-binding site
of HIV gp120. It was isolated from memory B cells of infected individuals
using a targeted flow cytometry-based approach, VRCO1 is in multiple
Phase 2 clinical trials (NCT02664415, NCT02568215, NCT02716675)

3BNC117 s a broad and potent neutralizing antibody against the CD4-
binding site of the HIV-1 Env protein. 3BNC117 is being tested in multiple
Phase 2 clinical trials (NCT02446847, NCT02588586, NCT02850016)

Several antibodies mcdluding 10-1074 were isolated from B cells from a
clade A-infected African donor using YU-2 gp140 trimers as bait, 10-1074
is a broadly neutralizing antibody (bnAb} that targets the V3-glycan
supersite of HIV gp120. 10-1074 is currently in multiple Phase 1 clinical
triadds in combmnation with 3BNC117 (NCT02825797, NCT02511990,
NCT02825797)

4E10, 2F5, 2G12 are broadly and potently neutralizing mAb specific for
gp41. A Phase 1/2 clinical trial was completed for well-suppressed HAART-
treated individuals during acute and early HIV-1 infection (NCT00219966)

PRO 140 is an antibody used to treat HIV targeting host CCRS receptors.
Pro 140 is in multiple Phase 2/3 trials (NCT02859961, NCT02355184,

NCT02483078,NCT02990858, NCT02438345, NCT02737306,
NCT01272258)
This anti<CD4 mADb is in Phase 3 trials (NCT02707861)
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HIV

VRCO01: ¢p120’nin CD4 baglayan kismint hedef alir,
enfekte bireylerin hafiza B hiicresinden izole edilmi$, Faz 2

3BNC117: env proteinin CD4 baglayan kismint hedef alir,
Faz 2

10-1074: gp120°yi hedetf alan, Afrikali enfekte geng

dondrden izole edilmiS, Faz 1

~
Wu, X. ef al. Science 333, 1602 (2011).
e Caskey, M. ¢ af, Nature 52%7491 52015;
: ' 3 5 . © " Jacobson, J. M. ¢z al. Antimicrob. Agents Chémother. (2010).
Both, L. ez al. Vaccine 31, 1553-1559 (2013).
Welburn, S. C., ¢ al. Front. Vet. Sci. 4, 32 (2017).
Baccam, P, et al. ]. Virol. 80, 7590-7599 (2006).
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HIV

4E10, 2F5, 2G12: gp41 icin spesifik notralizan mAb,
Raz |l

PRO 140: CCR5 reseptorlerini hedet alir, Faz 2
Ibalizumab: anti CD4 mAb, Faz 3

a Wu, X. ef al. Science 333,-@1 602 (2011).
Caskey, M. ¢f al. Nature 522, 487-491 (2015).

| 38 A . : ;. "~ Jacobson, J. M. ¢z al. Antimicrob. Agents Chémother. (2010).
Both, L. ¢f al. Vaccine 31, 1553-1559 (2013).

Welburn, S. C., ¢ al. Front. Vet. Sci. 4, 32 (2017).

Baccam, P, ¢ al. ]. Virol. 80, 7590-7599 (2006).



RSV

Synagis (Palivizumab; MEDI-493),
Medimmune

(Numax, MEDI-524), Medimmune

Motavizumab—YTE (MEDI-557),
Medimmune

MEDI8897, Medimmune

REGN2222, Regeneron

Pharmaceuticals

ALX-0171, Ablynx

RSV

Approved for prophylaxis in infants at high risk for RSV, Synagis is a
humanized mAb of IgG1 isoform. It targets RSV glycoprotein F

Motavizumab has completed Phase 3 trials for prophylaxis in infants at
high risk for RSV. It is an affinity matured version of Palivizumab
(NCT00129766)

Motavizumab—YTE is an Fc-modified, half-life extended derivative of
motavizumab, with amino-acid substitutions M252Y/5254T/T256E. This
mAb has completed Phase 1 trials (NCT01562938, NCT01475305,
NCT00578682, NCT01455402)

MEDI8897 is an anti-RSV antibody isolated a human B cell with
significantly higher potency than palivimab and an Fc-modification to
extend half-life. This mAb is in Phase 2 trials (NCT02878330)

REGN2222 is an IgGmADb targeting the RSV-F protein. This mAb is in
Phase 3 trials for prevention of RSV in pre-term infants with lower
respiratory tract infection (NCT02325791)

ALX-0171 is in Phase 2 trials for infants hospitalized for respiratory
syncytial virus lower respiratory tract infection (RSV LRTI). It is a single-
domain camelid-derived antibody, or nanobody




g P————— T —— —

O
9,

RSV

Palivizumab: Ytksek riskli infantlarda profilaksi icin
onayli, IeG humanize mAb, RSV gp1’1 hedef alir

Motavizumab: Yuksek riskli infantlarda profilaksi
ok Haz 5

Motavizumab—YTE: Aminoasit substratlariyla
kombine edilmi$, Fc modifiye mAb, Faz 1

~ McLellan, J. S. ef al. Nat. Struct. Mol. Biol. 17?48—250 (2010).
—— Carbonell Estrany, X. et al. Pediatrics lWS 51 (2010).

Grlfﬁn M D etal Antlrmcrob Agents Chemother 171416 (2016).
Bournazos, S. & Ravetch, Immunol. Rev. 275, 285-295 (2017).
Deal, C. E. & Balazs,Immunol. 35, 113-122 (2015).
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RSV

MEDI8897: Digetlerinden daha potent, insanB
hiicresinden 1zole edilmi$ antt RSV mAb, Faz 2

REGN2222: F proteinini hedef alan IgG mAb,

preterm infantlarda alt solunum yolu enfeksiyonunun
onlenmesinde, Faz 3

ALX-0171: hospitalize edilen infantlarda RSV nedenl:

alt solunum yolu enfeksiyonunun tedavisinde, Faz 2

McLellan, J. S. ef al. Nat. Struct. Mol. Biol. 17#48—250 (2010).
Catrbonell-Estrany, X. et al. Pediatrics 125,35-51 (2010).

_ Robbie, G. ]. ¢/ al Antimicrob. Agents Chemother. 57, 6147-6153 (2013),
Griffin, M. P. ¢/ a/. Antimicrob Agents Chemother, 1714-16 (2016).
Bournazos, S. & Ravetch, Immunol. Rev. 275, 285-295 (2017).

Deal, C. E. & Balazs,Immunol. 35, 113-122 (2015).
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Ebola

Ebola IMapp, National Institute of Allergy ~ ZMapp is an optimized combination of three antibodies. It was given
and Infectious Diseases (NIAID) special approval for compassionate use during the 2014/2015 Ebola
outbreak and s in Phase 1 trials (NCT02389192)

Zmapp: 3 antikorun optimize
kombinasyonu, 2014/2015 Ebola
salgininda 6zel onay ile kullanildi, Faz 1

~

e —

Lottt T A T T Qiu, X et al, Nature 514, 47-53 (2014

Group, P. I W, & Multi-National, N. Engl. J. Med. 375, 1448—6 (201¢
Flingai, S. e al. Sci. Rep. 5, 12616 (2015



O

@

O

Kuduz

Rabies CL184 (CR57 and CR4098), Crucell CL184 is a mAb cocktail consisting of CR57 and CR4098, and CL184 was
evaluated as a replacement for human rabies immunoglobulin (HRIG)
(NCT00708084, NCT00656097, NCT0122838)

RAB-1 (17C7), Serum Institute of India  This antibody was developed using transgenic HuMab-Mouse (Medarex)
and MassBiologics and it has been tested in multiple clinical trials in India ((CTRI/2009/091/
000465 and CTRI/2012/05/002709)

CL184: 2 mADb birleSimi, Kuduz Ig yerine
kullanilmast amaclandi

RAB-1: Transgenik fare tekniQi ile olu$turulan
human mAb, Hindistan’da kliniklerde test edildi

™
-

Sloan, S. E. ef al. Vaccine 25, 2800-2810 (2007).
Wang, Y. ¢t al. Antiviral Res. 91, 187-194 (2011).
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HCV

1)
J \Virol, 2018 Feb 7. pii: JVI.02258-17, doi: 10.1128/JV1.02258-17. [Epub ahead of print] EIJV'

Monoclonal antibodies against occludin completely prevented
hepatitis C virus infection in a mouse model.

Shimizu Y2, Shirasadgo Y' Kondoh r-.'13, Suzuki T"’, Wakita T°. Hanada K1. Yaai Ks. Fukasawa M’.

Siki baglanti proteini «okludin» hepatit C virusiniin konak hiicreye
girmesinde ihtiya¢ duyulan bir protein

Genetik immiinizasyon metoduyla 4 adet fare anti-okludin mAb
oluSturulmu$

Okludine invivo ve invitro ortamlarda ylksek afinite ile baglandiklari,
toksisite olmadan HCV enfeksiyonunu inhibe ettikleri gorilmu$

Anti okludin mAb’larin HCV tedavisinde direkt etkili antivirallerle
kombine kullanilabilecegi belirtilmi$

)
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C.difficile

Biologics: Targets and Therapy Dove

REVIEW
Bezlotoxumab: an emerging monoclonal antibody
therapy for prevention of recurrent Clostridium

difficile infection

Bhagyashri D Navalkele' 2 —
= Tieade - - - 31
Teena Thopra Binloagics Targets send T rapry Beclogics Targets and Therapy 2018:12 11-21

prilinhed in the Sollawing Jowe Fress jowsmal:

Bezlotoxumab, C.difficile toksin B’yi hedef alarak epitelyal hasart 6nler

Randomize placebo kontrollii caligmalarda, tek doz intravenéz 10 mg/
kg dozunda verilmesinin klinik kir saglamakta ¢ok efektif olmadiQt
ancak rekurren enfeksiyon insidansini anlamli derecede azalttiQt

gosterllmi$
Epidemik BI/NAP1/027 suSu dahil multipl suSlara etkili, FDA onayli
Yan etki ve ilac etkileSimi1 az
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C.difficile

2655 hastay1 iceren randomize, cift-kor, plasebo
kontrollt caligmalarda (MODIFY 1 and 2), standart
tedavinin yaninda tek doz bezlotoxumabin, rekirren
enfeksiyon oranlarint anlamli derecede azalttiQt
gosterildi

Rekurrens: bezlotoxumab infiizyonu sonrast 12 hafta
icinde yeni atak olarak tanimland:

Bezlotoxumabin iyi tolere edilen ve yan etkisi az olan

bir mAb oldugu gosterildi
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Wilcox MH, Gerding DN, Poxton IR, et al. Bezlotoxumab for prevention of
recurrent Clostridinm difficile infection. N Engl | Med. 2017;376:305-317.
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Neutralization of antibody-enhanced dengue
infection by VIS513, a pan serotype reactive
monoclonal antibody targeting domain Il of
the dengue E protein

Yadunanda Budigi®’ =< *, Eugenia Z. Ong™ " -, Luke N. Robinson™, Li Ching Ong®, Kirk
J. Rowley”. Alexander Winnett™. Hwee Cheng Tan”,. Sven Hobbie’, Zachary Shriver,
Gregory J. Babcock™. Sylvie Alonso®. Eng Eong Ooi~**

* (Caligmada, Dengue viris E proteinini hedef alan notrolizan
humanize mAb olan VIS513 test edildi

* Enfekte edilen fare modelinde, VIS513’in tek terapotik dozunun viral
yikt dugurdugui ve letal enfeksiyonu 6nledigi gézlenmi$

* Hicre kultur sistemlerinde hayvan modellerinde direng gosterilmemi$

* Akut Dengue viris enfeksiyonunda mAb kullanimi ile hizli virolojik
yanit alinabilecegi sonucuna varilmi$
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Development and characterization of &
serotype-specific monoclonal antibodies

against the dengue virus-4 (DENV-4)
non-structural protein (NS1)

and Elimmbaeth Hunsperge

* (Caligmada NS1 proteinini hedef alan mAb tretmek icin spesifik

kloning vektor kullanildr ve ELISA yontemi icin optimize edildi

* DENV-4 spestfik 3 anti-NS1 mADb identifiye edildi (3H7A9, 8AGF2 ve

6D4B10)

* DENV-4 serotip icin sensitif ve spesifik olduQu, diger tipletle ve

flaviviruslerle capraz reaksiyon yapmadiQi ve tanida kullanilabileceQi
sonucuna varilmi$
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Novel, Broadly Reactive Anticapsular Antibodies against
Carbapenem-Resistant Klebsiella pneumoniae Protect from
Infection

Elizabeth Diago-Navarro,” Michael P. Motley,** Gonzalo Rulz-Perdz,© Winnie Yu,” Julianne Austin,® Bruna M. 5. Seco ™
Guozhi Xiao,” Aniska Chikhalya® Peter H. Seeberger,” Bettina C. Fries™?

Calismada K preunmoniae inoktle edilen fareden ST258 klonunun
kapsiil polisakkaritini hedef alan 2 mAb tretilmi$

Biyofilm inhibisyonu, kompleman aktivasyonu, notrofillerin
aktivasyonu, opsonofagositozisi sagladiklari, bakteri yayilimint
onledikleri ve bakteri 6liimiine yol actiklar gosterilmi$

Kapstl polisakkaritini hedef alan mAb ve agilarin tGretiminin
multidirencli K pneumoniae enfeksiyonlarini 6nleme ve tedavisinde etkili
olacaQi sonucuna varilmi$
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Gelecekteki Teknikler

Insan-insan hibridomalari
Oliimsiiz ve Stabil lnsan B-lenfosit Hiicre Hatti

Oliimsiiz Insan Miyeloma Hiicre Hatti

Aki$ sitometrisi ile huicre siniflandirmast ve tek-tip
hiicre ile RT-PCR

Hibrit hibridoma (heterohibridoma)...
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immiinoloji butun disiplinleri ilgilendiren bir bilim dalidur,
hastaliklarin tani ve tedavisinde 6nemlidir

Monoklonal antikor teknolojisi sayesinde;

Yakin gelecekte daha kisa zamanda, daha spesifik ve daha
yuksek afiniteye sahip antikorlar geliStirilebilecektir

Ozellikle viral enfeksiyonlara kar$i profilaktik ve terapotik
monoklonal antikorlarin kullanimi, enfeksiyonlarin
alternatif tedavisinde 1y1 bir secenek olacaktir.

Panresistan Klebsiella tedavisinde alinan sonuclar ytiz
guldurtcudir

() Klinik uygulamalar i¢in daha fazla caligmaya ihtiyag vardir ©



Korumak tedavi etmekten her zaman daha iyidir.
Zira kisileri hasta olmak eziyet ve kulfetinden uzak tutar.

Thomas Adams (1629)
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