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Genis notralizan antikorlar(GNA)
(broadly neutralizing antibodies, bnAbs, bNAbs, super antibodies)

* Tanim: farkli HIV varyantlarinin cogalmasini gliclt sekilde
baskilayan/durduran genis etkili antiviral antikorlardir

* Antikorlarin infeksiyonlara karsi bagisik yanitta cok 6nemli rol
oynamalarina ragmen tedavi amaciyla kullanimlari kisithdir

* Gecmiste plazma aracili tedavilerin bircok patojene karsi kullanildigi
olmustur. Bu alanda oncii Emil Adolf von Behring 1901 yilinda
difteriye karsi hayvan kaynakli serum tedavi uygulamalari nedeniyle
Nobel Tip ve Fizyoloji odilu aldi

* 1970’lere gelindiginde etkin monoklonal antikorlar tanimlandi

* HIV'in AIDS’e yol actigi 1983 yilinda anlasildi. O tarihten bu zamana
yurutulen asi gelistirme calismalari GNA’lar1 olusturmanin zorlugunu
ortaya koydu ve bir turlt istenen sonucu veremedi
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GNA’lar immun aracili tedavi adaylarindan biridir
Yaklagm  Tanm | Omekler  |Dum

1- GNA (bNADbs) Cogalan farkli HIV VRCO1 ikili erken faz calismalari
variantlarini gicli 3BNC117 surayor, iki calismada
sekilde baskilayan 10-1074 «kick&Kill» yaklasimi
antikorlar PGT121 romidepsin+GNA arastiriyor

2- Tedavi edici asilar
3- Adaptif bagisikhk

4- Immun checkpoint inhibitorleri Monoklonal Abs (durvalu/nivalu
/ipilimu/pemb
rolizumu)-mab

5- TLR agonistleri Vesatolimod,
MGN1703

6- Sitokinler ALT-803, IL-2,
o-IFN

7- Anti-o,3, integrin antikorlari Monoklonal Abs  vedolizumab

8- Kimerik antijen reseptor(CAR) T hicreleri



Monoklonal antikorlar-MAB

Antigen
introduction

Infection

Infection or
vaccination

A- insanda dogal infeksiyonda poliklonal Ab cevabi olur
. /“’i .y _ B- Farede 6zgiin antijenle elde edilen monoklonal Ab lar
Convalescence: virus cleared, Extraction of B cells " Extraction of B cells from peri;heral‘ . . . . .
antibody response generated fom spleen blood orymphoidissve . C- Insandan istenen Ab lari yapan B hiicrelerini secerek
l l*'w e \mw monoklonal Ab elde edilmektedir
of interest of interest
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Polycdlonal response Mouse monoclonal antibodies Human monoclonal antibodies

infeksiyon hastaliklarinda kullanimlarinin
etkili olacagi u¢ alan vardir:

1- infekte kisilerin tedavisi

2-Yiksek riskli kisilere odaklanmis proflaksi
3-Orta riskli toplumda proflaksi ile bulasin
durdurulmasi

D Polyclonal Antibodies Used in Traditional Serum Therapy @ E Monoclonal Antibodies Targeting a Specific Epitope g

Monoclonal antibodies for emerging infectious diseases: Borrowing from history
N Engl J Med 378;16 nejm.org April 19, 2018

Monoclonal Antibody Therapy.



Monoklonal antikorlara-MA (mAbs) kisa bakis

* MA oncelikle kanser ve otoimmun hastaliklara karsi gelistirildi. Ancak
cok azi infeksiyon hastaliklari icin lisans alabildi. (6r. Cocuklarda RSV
proflaksisi icin Palivizumab)

* Yeni ortaya cikan bulasici hastaliklar ve salginlari kontrol altina almak
icin etkin ve yuksek 6zgullikte koruyucu ve tedavi edici amacla bu
antikorlar Gzerinde calisiimaktadir (Ebola virus, Zika virus...)

* Poliklonal antikorlar yerine hedef yonelik etkin MA kullanimi serum
hastaligl ve anaflaksi gibi riskleri de azaltmaktadir.

* Yakin zamanda antikor yapiminda identifikasyon, seleksiyon,
optimizasyon ve uretim strecleri hizlandigi, bu antikorlarin dizayni
eskiden yillar alirken artik haftalar icinde yapilabildigi ifade ediliyor



c Single B cell cloning o Memory B cell immortalization e B cell culture
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MA lari Gretmek icin farkli donor
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immunglobulin yapisi B hiicrelerinin Grlnu olan antikorlarin islevleri

Fab (variable region)
Antijen 6zgullGgu
Patojen notralizasyonu

Fc (Constant region)
efektor islevleri:
immun cevap
Reseptor baglama
Kompleman
Fagositoz vd.

S.Badur. Viral enfeksiyonlarda immun sistem, sf 98.



HIV infeksiyonu imunopatogenezinde GNA'larin yeri

Massive viral

replication in GALT Acute infection {
CD4 depletion Innate immune HIV-specific
in GALT response, type | IFN immune responses l *
l l '\ T Viral escape
. mutations
Microbial Chronic immune |— Chronic viral _ |
translocation? . activation — replication )
Dysfunction of CD4+
CD4 depletion + * and CD8+ T cells,
l B cells, and NK cells
Opportunistic
infections

HIV infeksiyonunda 10°/gun virls partikali
olusup temizleniyor. Retroviruslar her bir
replikasyonda 1-10 hata/mutasyon
olusturuyor. ilk enfekte eden virusla yakin
iliskili farkh bircok virlis ortaya cikiyor.
qguasispecies < variantlar

Bu alt turler icinde notralizan antikorlar ve
sitotoksik T hucreleri etkisinden
kurtulabilenler dongliyi devam ettiriyor....

Antikor cevaplari bir tur geriden geliyor

CECilL/chp 385/ IMMUNOPATHOGENESIS OF HUMAN IMMUNODEFICIENCY VIRUS INFECTION. JOEL N. BLANKSON AND ROBERT
F. SILICIANO




“Swarm’’= mixture of viral variants




GNA’larin HIV-1'in onlenmesi ve tedavisinde veri

* Insan monoklonal (nétralizan) antikorlari HIV-1 zarfindaki farkli
epitoplari hedef alir. Virus zarfi ise ayni konakta veya farkli konaklarda
oldukca degiskendir

 GNA’lar genis spektrumludur (bircok HIV-varyantina etkili anlamindadir)
* Baslangicta dogal sekilleri infekte bireylerden elde edilmislerdir
* insan monoklonal antikorlaridir
 Ozgulluk ve yari 6murleri tasarlanabilmektedir

* GNA lar immun efektor fonksiyonlari da artirmaktadir
* infekte hicrelerin komplemen aracili lizisi
e HIV’e 6zgul immuin cevaplarin artisi
* Antikor bagimli hiicre aracili sitotoksiteyi ve fagositozu artiririlar



HIV’e karsi bazi 6ncu antikor calismalari

* Bu konuda bazi dncu arastirmalar GNA kavraminin 6ne ¢cikmasina yol acti

e 2004, Ferrantelli F, Rasmussen RA, Buckley KA et al. Complete protection of
neonatal rhesus macaques againts oral exposure to pathogenic SIV by anti-HIV
human monoclonal antibodies. J Infect Dis 2004;189:2167-2173

* Notralizan antikor kokteylinin mukozal SIV infeksiyonunu 6nleyebildigi gosterildi

* 2005, Trkola A, Kuster H, Kusert P et al. Delay of HIV rebound after cessation of
antiretroviral theraphy through passive transfer of human neutralizing antibodies.

Nat Med 2005;11:615-22

* Az sayidaki akut ve kronik HIV infekte bireylerde ART kesilmesine ragmen noétralizan
antikorlarin gecici de olsa viral yuk kontroli sagladiginin gortlmesi tedavi icin umut verdi

e 2007, Li Y, Migueles SA, Welcher B et al. Broad HIV-1 neutralization mediated by
CD4-binding site antibodies. Nat Med 2007; 13:1032-4

 Viral zarfin gp120 CD4 baglanma boélgesine 6zglin notralizan antikorlar tanimlandi




GNA larin dogal infeksiyon surecinde olusmasi gec ve
o(c, asl ile olusturulmasi girisimleri ise basaril degil

e HIV infekte hastalarin %10-30 unda serum notralizasyon genisligi(breadth)
ancak bir derece var, %10 undan azinda nétralizasyon spektrumu daha
yuksek. Bu gruba Elit nétralize edenler olarak tanimlaniyor

* HIV infeksiyonu viremik doneminde B hiicrelerini de olumsuz etkileyerek
olgunlasmalarinda ve antikor cevaplarinda yetersizlige yol aciyor

Bu antikorlari yapimi icin lenf bezlerinde

Germinal merkez B hiicreleri ve

Follikiler T helper (Tfh) hicreleri kritik

rol oynadigi saptaniyor
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GNA larin elde edilmesinde hizli ilerleme donemi

e 2009 yilindan itibaren immunoloji alaninda cok yararli ve ¢igir acan
teknolojik gelismeler olmus
* Tek molekil floresan rezonans enerji transferi (SmFRET)
* Kriyoelektron mikroskopi (cryoEM)
* X-Ray crystalography
* Nukleer manyetik rezonans(NMR).. gibi

* Bu gelismeler yaninda HIV asi calismalari iki konuyu éne cikardi

* Genis notralizan antikorlar ile viras replikasyonu kontrol altina alinabilirdi
* Bu amacla son bes yilda 100 lerce insan kaynakli GNA ayirt edildi

* Bu antikorlar virus zarfindaki gp120-gp41 trimerik yapisini hedef aliyordu

* HIV zarfinin yapisal 6zelikleri yani sira virusun hedef hicre ile tutunup kaynasarak iceri
girisi esnasinda meydana gelen yapisal degisikleri ortaya kondu

* Arastirmalar hangi trimerik bolgenin, hangi asamada hangi GNA lara karsi zayif hedef
oldugu bilgisini ortaya cikardi



Farkli monoklonal GNA’larin HIV-1 in zarfinda gp120 proteini yapisi icindeki bes farkli bélgede tanimlanmis 6zel hedefleri vardir

CD4-binding site
b12, VRCO1, VRCO7, NIH45-46,
3BNC117, VRC-PGD4

©) Vive

glycan patch PGSY, PG16, CHO1-04,
PGT141-145, PGDM1400

Gp 120 trimeri

- V3/Asn332 glycan patch
@ PGT121-123, PGT125-131,
PGT135, 10-1074, 2G12

apiZu/gp4i-interrace

Functional mature Env

HIV-1 zarfinda 72 tane var

PGT151, 35022, BANC195

Viral membrane MPER
2F5, 4E10. 10E8

Slide adapted from Dan Kuritzkes presentation at CROI 2018

MPER: Membran Proximal External Region

Gorsel Charles Boucher CROI 2018 sunumundan alinmistir



GNA’larin spektrum(breadth, coverage) ve glic (potency) olceginde dagilim grafigi
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Slide adapted from Malcolm Martin presentation at CROI 2018
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HIV-1 in direncli suslarini nétralize edebilmek icin
gerekli en dusuk konsantrasyon

*Gorsel Charles Boucher CROI 2018 sunumundan alinmistir



GNA lar artmis glic¢ ve genislemis spektrumlariyla etkiledikleri duyarli ve korunmus bolgelere gore alt gruplara da ayrildi

Prefusion closed:
ground state target
for most bNAbs

Target cell membrang - === === = = = = =.

Apex (V1V2 glycan)
N332 glycan patch
CD4 binding site
gp120-gp41 interface
MPER

bNADbs that
neutralize
tier 2 (typical
transmitted) HIV-1
strains

Abs that only
neutralize tier 1

(unusually sensitive)

viruses

PGY, PG16, PGT 145
PGT122, 10-1074, PGT128,
PGT135
VRCO1, PGV04, IODMA
35022, BANC195,
PGT151, VRC34

none

Apex [VIV2 glycon)
PG class
PG? class
PGT145 closs

PG class
NPOVRC3B closs

N332 glycon palch
2G12 class

PGT121 class
PGT128 class
PGT135 closs
PCDN class

PGOM closs

DH270 class
CD4binding site

b12 closs

HI16, CHI03,
VRC13, VRC16 chasses
VRCO class

BANC131 class

IOMA closs

op120-gp4 | interfoce
PGT151 class

35022 closs
BANC 195 closs

3BCI15/3BC176 class
N123.VRC34 class

ACS202 class

CAP248-28B class
MPER

2F5 class

4E10 class

z13 class
10EB class
DHS511 dass

PG?, PG16
CHO1-04
PGT141-145/PDGM1400-1412

CAP256VRC26.01-33
NPO-VRC38.01-11

2G12

PGT121-123, PGT124/10-1074
PGT125-131

PGT135-137

PCON-27A, PCDN-27B, PCON-
33A, PCON-38A, PCDN-38B

PGDMI11-14, PGDM21
DH270.1-6

b12
HJ16, CH103, VRC13, VRC16

VRCO1, N6, VRC23, VRCPGO4
3BNC117

BANC131, BANC134, 182530

IOMA
PGTI51-158
35022
BANCI9S
3BC315/3BC176
VRC34.01 -07
ACS201-205
CAP248-28
2F5

4E10

z13el

10E8
DH511.1-6

Long, protruding CDR H3 with sulfated tyrosine

long, protruding CDR H3

Llong, protruding COR H3 with sulfated tyrosine,
quaternary specific

Llong, protruding CDR H3 with sullated tyrosine

Nongprotruding, typicol CDR H3, side chain interactions

Domain exchanged structure
25-residue COR H3 with nonpolor tip
Extended CDR H2 ond COR H3
Extended COR H1 ond COR H3

Extended CDR H3, low SHM and no indels

A:' ban ol inh il
CDR H3 dependent

of CD4 binding

CDR H3 loop-dominated
CDR H3 loop-dominated

VH1-2 derived, S+esidue COR (3, very high SHM
VH 1 -44 gene derived, normal length COR L3, very high

SHM
VH1 -2 derived, normal length COR L3, low SHM

Trimes and ¢ specific, osy ic2:1
{Ab : wimer) binding, YYYY motif in COR H3

Binds cleaved and uncleaved Env

Reco%mm closed and open forms of Env trimer and
gp!20 monomer

Destabilizes trimer

Trimer and cleavage specific

Trimer ond cleovage specific, YYYY matif in CDR H3
Cleavoge dependent

Extended COR H3 with hydrophobic tip
Hydrophobic combining site from CDR H2 ond CDR H3

CDR H2 dominont
CDR 13 and CDR H3 mediated
Heovy chainmediated

N156/N160 glycans, VIV2 strand C
N156/N160 glycans, VIV2 strand C
N160 glycan, hole at trimer opex

N156/N160 glycans, VIV2 strand C

N156/N160 glycans, VIV2 strands A, B
ond C

Glycon only

GDIR motif, VIV2 and/or V3 glycans
GDIR motf, V3 glycans

V3 and V4 glycons

V3 glycans

GDIR motif, N156 ond V3 glycans
GDIR motif, V3 glycans

CD4bs
N276 requirement for HJ16

CDdbs
CD4bs

CD4bs

Fusion peptide and complex glycons ot
N&11 and N&37 on gpd |

Glycan ot NB8 requirement
Glycons of N234, N276, N637

gpdi-gpd] intedoce
Nierm of god| fusion pephide and glycon
at N88

gpd| lusion peptide and glycan ot NE8
Includes gp120 Carminus

Nderminal ELDKWAS core sequence

Caerminal helical region of MPER and
membrane lipid

MPER elbow region
Cerminal helical region
Cierminal helical region

2009
2011
2011

2014
2016

1994
20n
2011
2011
2016

2016
2017

1991
2010

2010
2011

2016

2014

2014
2014

2015
2016

2016
2017

1994
1994

2001
2012
2017

[39,41,42)
[41,43,44%%
[40,41,45,46"")

(17.47)
(48]

[49]
140,50-52]
[40,53]
[40,54]
(187

(55%)
(56%)

(30,57]
58,59]

[38,59-61,62""
[59]

[14°%]

[11%%.63,64]

[65.66]
(12%*,67,68)
[69)

70*

717

72"

(32,73,74)
(33,75.76™

133,77,78)
[11**79)
(80*)

CDA4bs, CD4binding site; CDR H3, heavy-chain third complementary determining region; Env, envelope; MPER, membrane-proximal externol region




HIV’in hicreye girisi sirasinda zarfinin yapisal degisim evrelerine gore farkh antikorlarin baglanma yetenekleri

Prefusion closed: Prefusion single Prefusion multiple Pre-hairpin intermediate: Postfusion:
ground state target CD4-bound intermediate: CD4-bound extended state with fusion gp41 six-helix bundle
for most bNAbs required asymmetric intermediate: open peptide in target cell and gp120 dissociated
intermediate state induced by CD4 . membrane from trimer
Target cell membrang - ========eece, = seccccccca--
Apex (V1V2 glycan) %004
N332 glycan patch @ "
A i Q
CD4 binding site C
gp120-gp41 interface g9p120
MPER
_ gp41
Viral membrane -———— -
bNAbSs that PG9, PG16, PGT145
neutralize PGT122, 10-1074, PGT128,
3 : PGT135 35022, BANC195 PGT122, PGT128, PGT135
tier 2 (typical  ypc04 PGVO4, IOMA 35022, GANC195, VRG34 2F5, 4E10, 10E8 unkown VRCO1, BANC131, HJ16, b12
transmitted) HIV-1 35022 8aNC195, BANC195
strains PGT151, VRC34
ARs Bt Oy 17b, 484, E51, X5 (CD4i
neutralize tier 1 17b, 48d, E51, X5 (CD4i) ’ - s 29 i) 17b, 48d, E51, X5 (CD4i)

none unknown 447-52D, 3074 (V3)

DS (gp41)

447-52D, 3074 (V3) 447-52D, 3074 (V3)

(unusually sensitive)
viruses




GNA’larin potansiyel klinik kullanim alanlari: beklentiler

A HIV-1 Treatment Intensification Cc HIV-1 Immunotherapy
ART
| e S DNADs
iy R e )
bNAbs -
" Improvement of HIV-1 Therapy by concomittant | Possibia HIV-1 treatment allernative (@ 0 in the case
HIV.Y treatment with classicial ART and bNADs HiVa' | of muitr-drug resistance, ART nlolerance, elc )
B Maintaning HIV-1 suppression D HIV-1 Prevention
ART
== bNADbs
e e ) _————
bNADbs
In viral-controlled HIV-1° mdmviduals Preventing vral Pre- and Post-exposure prophylaxis, pMTCT (for late
HIV-Y* rebound by bNAD administration HIV-1 presenters)

W

Adapted from Klein F at al Science 2014
Slide adapted from Dan Kuritzkes presentation at CROI 2018



Klinik arastirma asamasinda one cikan bazi GNA’lar

* VRCO1 (Phase 2)

* 3BNC117 (Phase 2)

* 10-1074 (Phase 1)

* PGT121 (Phase 1)

* VRCO7-523LS (Phase 1)

Y VRCO1/PGDM1400-
10E8V4 (tri-specific)
* And many more!



Table 1| Antiviral super-antibodies

Virus

HIV

Influenza virus

RSV and
HMPY

RSV
HCMV

Rabies virus

Dengue virus

and Zika virus

Ebola virus
MERS-CoV

Lassa virus

Prototypic super-antibody

PC9 and PGT145

VRCo1

PGT121.PGT128 and PGT135

PGT151, 35022 and 8ANC195

10E8
Cos

Flg

MPES

D25

916 and 8121
RVC58
RVCz0
Alland CB
2004

ADI-15878

LCAG60. REGN3051 and
REGM3048

8.9F

372D

25.10C and 12.1F

Similar antibodies®

PG16, PGT141-144. CHO1-04,
PGDM1400-1412 and CAP256-VRC26.01-12

VRC02, VRC03, BANC131, BANC37,
B8ANC134. NIH45-46. 3BNC60. BNC62.
3BNC117.12A12, 12421, 12A30, VRC-PGO4,
VRC-CH31. VRC27. VRC07-523 and N6

PGT122, PGT123, PGT125-PGT127, PGT130,
PGT131. PGT136, PGT137,10-1074 and BG18

PGT152-158. AC5202 and N123-VRC34.01

MNone identified
FD45-092 and 641 [-9

MEDI8852. CR9114, 39.29, 81.39. CT149.
56.2.09, 31.b.09, 16.a.26 and 31.a.83

ADI-14448 and 25P13

AM22, 5C4and ADI-15618

1F11, 2F4 and 6G4
None identified
Nene identified
C10.B2. B7 and C4

Z028,7001, 7006, 7010, 7031, 7035, 7038,
7014, 7KA-190. ADI-24192, ADI-24232.
ADI-24227 and ADI-24238

606, ADI-15742, CA45 and FVYMO9

MNone identified

MNone identified

2564

MNone identified

Antigenic region
V2 apex

CD4 binding site

V3 glycan

gplZ0—gp4l interface
MPER

HA head
HA stem
Sitell

Site @

Pentameric complex
Sitelll

Sitel

E-dimer interface

Dlll lateralndge

Fusion loop

Receptor-binding
domain

Quaternary GPC-C
epitope
Quaternary GPC-B
epitope
Quaternary GPC-A
epitope

Antibody isolation
technology

Human B cell isolation

Human B cell isolation

Human B cell isolation

Human B cell isolation

Human B cell isolation

Human B cell isolation.

phage display

Human B cell isolation
Human B cell isolation

Humen B cell isclation
Humen B cell izolation
Humen B cell izolation
Human B cell isolation
Human B cell isolation

Human B cell isolation

Human or macaque
B cellizolation

Human B cell isolation.

humanized mice

Human B cell isolation

Human B cell isolation

Human B cell isolation

— GNA(sUper antikorlar)

Nature Reviews/Immunulogy, 2018

Laura M. Walker, Dennis R. Burton. Passive immunotherapy of viral infections: ‘super-antibodies’ enter the fray



FDA onayli

Table 2 | Antiviral monoclonal antibodies in clinical development

Antibody Virus Antibody isolation Target Stage of Manufacturer Indication
technology development
Porgaviximab Ebolavirus  Immunization and Viral Env Phaseland|l MappBio- Treatment of Ebola virus
chimerization glycoprotein pharmaceutical; LeafBio  infection after exposure
MEL HCV1 HCV Humanized mice HCVE2Z Phase |l MassBiologics Prevention of HCV
glycoprotein recurrence in patients
receiving a liver transplant
PRO 140 HIV Immunization and CCR5 Phase I Progenics Treatment of HIV-1 infection
humanization Pharmaceuticals
Ibalizumab HIV Immunization and CDg Phase I TaiMed Biologics Treatment of HIV-1 infection
- humanization
LB 421 HIV Immunization and chD4 Phase |l United Biomedical Treatment of HIV-1 infection
humanization
VRCD1-L5 HIV Human B cell isolation  HIV gp120 Phase | MNational Institute of Prevention of HIV-1
Allergy and Infectious  infection
Diseases
VRCO1 HIV Human B cellisolation  HIV gp120 Phase | National Institute of Treatment of HIV-1 infection
Allergy and Infectious
Diseases
3BENC117-L5 HIV Human B cell isolation  HIV gp120 Phase | Rockefeller University  Treatment of HIV-1 infection
10-1074and HIV Human B cell isolation  HIV gp120 Phase | Rockefeller University  Treatment of HIV-1 infection
3BNC117
PGT121 HIV Human B cell isolation  HIV gp120 Phase | International AIDS Treatment and prevention of
Vaccine Initiative HIV-1 infection
PGDM1400  HIV Human B cell isolation  HIV gp120 Phase | International AIDS Treatment and prevention of
and PGT121 Vaccine Initiative HIV-1 infection
ME 66 HIV and Human B cell isolation  HIV gp120 Phase | Mapp Prevention of HIV-1 and H3V
H3V and H3V Biopharmaceutical sexual transmission

glycoprotein D




U.S. National Library of Medicine

ClinicalTrials.gov
100 Studies found for: NIAID | Recruiting Studies | HIV

10E8VLS (VRC 610 clinical trial)
CAP256V2LS (NIAID VRC & CAPRISA)
Né6LS (VRC 609 clinical trial)

*.“*.\.\* Sanofi trispecific antibody
(HVTN 129/HPTN 088 clinical trial)

VRCO1
(AMP Studies, HVIN 116 & IMPAACT P1112 clinical trials)

VRCOILS (HVIN 116 & IMPAACT P1112 clinical trials)

VRCO07-523LS
(VRC 610 & HVTN 127/HPTN 087 clinical trials)

https://www.clinicaltrials.gov/ct2/results?term=NIAID&type=&rslt=&recrs=a&age v=&gndr=&cond=HIV



https://www.clinicaltrials.gov/ct2/results?term=NIAID&type=&rslt=&recrs=a&age_v=&gndr=&cond=HIV
https://www.clinicaltrials.gov/ct2/results?term=NIAID&type=&rslt=&recrs=a&age_v=&gndr=&cond=HIV

100 Studies found for: NIAID | Recruiting Studies | HIV

Row | Saved Status Study Title Conditions Interventions Locations
10 Recruiting Combination Therapy With 3BNC117 and 10-1074 in HIV-Infected Individuals « HIV * Biological: * National Institutes of Health Clinical
3BNC117 Center
« Biological 10-1074 Bethesda, Maryland, United States
s Other: Normal
saline placebo
1 Recruiting Safety and Pharmacokinetics of a Human Monoclonal Antibody, VRC-HIVMABOS1-00-AB (N6LS), + HIV Antibodies * Biological: VRC- + National Institutes of Health
Administered Intravenously or Subcutaneously to Healthy Adults HIVMABOS1-00-AB Clinical Center
Bethesda, Maryland, United
States
14 Recruiting A Phase 1, Single Dose Study of the Safety and Virologic Effect of an HIV-1 Specific Broadly « HIV-1 « Biological VRC- « National Institutes of Health
Meutralizing Human Monoclonal Antibody, VRC-HIVMABOS0-00-AB (VRCO1LS) or VRC- HIVMABO80-00-AB Clinical Center
HIVMABOT75-00-AB (VRCO7-523LS), Administered Intravenously to HIV-Infected Adults (\M Bethesda, Maryland, United
» Biological: States
VRCHIVMABO75 00  « AIDS Clinical Trials Group
AB (VRCO7 523LS) (ACTG)
- Silver Spring, Maryland, United
States
26 Recruiting Ewvaluating the Safety and Pharmacokinetics of VRCO01 and VRCO1LS, Potent Anti-HIV Neutralizing + HIV Infections * Biological: VRCOD1 s University of California, UC
Monoclonal Antibodies, in HIV-1-Exposed Infants « Biological: VRCO1LS San Diego CRS- Mother-
Child-Adolescent HIV
Program

La Jolla, California, United
States




Conditions Interventions Locations

Row | Saved Status Study Title
32 Recruiting Evaluating the Safety and Antiviral Activity of Monoclonal Antibody VRCO1 in HIV-Infected Infants = HIV » Biological: VRCO1 » sc La Nichd Crs
Receiving Combination Antiretroviral Therapy Infections  + Drug- Combination Antiretroviral Los Angeles, California, United
Therapy (cART) States
« David Geften School ot Medicine
38 Recruiting Safety and Virologic Effect of a Human Monoclonal Antibody (VRC01) Administered Intravenously = HIV * Biological VRCO1 + Kenya Med. Research
to Adults During Early Acute HIV Infection Infections « Biplogical Placebo for VRCO1 Inst.\Walter Reed Project,
« Drug: Antiretroviral therapy Cl|n|r:.al Research E?entre; off
(ART) (regimen will vary within | 1osPital Road. Kericho
rolintriase and hv nationty KGI'IChCl: KBHYB
82 Recruiting 3BNC117 and 10-1074 in ART-treated Individuals * Human « Drug: 3BNC117 * The Rockefeller University

Immunodeficiency . Drug: 10-1074

New York, New York, United
States

LTS » (Other: Analytical treatment interruption




Guncel klinik calismalarda kilit noktalar

* Bazi yeni GNA larin gtvenlik, farmakokinetik ve antiviral aktiviteleri klinik
calismalarla gésterilmis

* lyi tolere ediliyorlar, yari émiirleri 2-3 hafta, viremiyi yaklasik 1.5
log,,kopya/ml dusirlyorlar

* Tek GNA tedavisi 6nceden antikor duyarlik testi yapildiysa katilimcilarda
ATl(analytical treatment interruption) viral yuk artisini anlamli geciktiriyor

 Ama mevcut GNA lar tek baslarina in-vitro deneylerde 6ngoruldigu kadar
glclu ve kapsayici degil ve tek GNA tedavisinde direncli turler ortaya cikiyor.
Farkli epitoplara etkili GNA lara karsi capraz direng gorulmuyor

* ART den farkh olarak GNA lar konak bagisik sistemini calistiriyor. Fc efektor
etkileriyle infekte latent hlcrelerin temizlenmesine yol acabilirler.

Yehuda Z Cohen*, Marina Caskey*. Broadly neutralizing antibodies for treatment and prevention of HIV-1 infection.
Curr Opin HIV AIDS 2018, 13:366-73 (The Rockefeller University, Lab of Molecular Immunology, NY, USA)




HIV infekte olmayan bireylerde etkileri

» Antikorlarin intraven6z/sc verilmeleri iyi tolere edilmis, serumda
beklenen notralizasyon etkiyi saglamis

* CD4 baglanma bdlgesini hedefleyen 3BNC117 ve VRCO1

* Yari dmurleri sirasiyla 17 ve 15 glin

* HIV-1 zarf proteini V3 loop boélgesini hedef alan 10-1074

e Yari omru daha uzun 24 gin

* GNA larin yari dmurleri saghkl bireylere gore HIV infekte olanlarda
hafifce daha dusuk, cunkd antijen varhiginda daha hizli elimine oluyorlar



HIV infekte olanlarda GNA larin etkileri

* VRCO1 inflzyon tedavileri 30-40mg/kg dozda viremide anlamli digme
saglamis, ancak direncli suslar secilmis. (Oncesinde viral antikor
duyarligi bakilmamuis). Viral yik artisini 4 hafta geciktirmis

* 3BNC117 verilen hastalarda ART kesildiginde (ATI) viral supresyonun
ne kadar sirdUgu arastirilmis. (Oncesinde bu GNA a duyarh virus
tasidiklari saptanan hastalar calismaya alinmis!) Tedavi 2-4 inflizyon
sonrasi viral yuk artisini 8.4 hafta geciktirmis. Viral yuk artisinda
gorulen az miktarda direncli suslarin rezervuar kaynakli oldugu
distinulmus. Bu antikorun VRCO1 den daha glcli oldugu anlasiimis

Kombine GNA tedavilerin antikor direncli suslarin secilmesini engelledigi saptanarak ikili tedavilere agirlik veriliyor



Bazi ikili GNA tedavileri

* 3BNC117 ile birlikte 10-1074 (CD4 baglanma bdlgesine hedeflenmisler)
* PGT121 ile birlikte PDGM-1400 (V3 ile V1/V2 loop kismina hedeflenmisler)
* VRCO1 klinik etkinlik deneylerine baslanilan ilk GNA

e Sahra alt1 Afrika’da heteroseksiiel kadinlarda HIV-1'den korunma calismasi
« Amerika ve Isvicre’de erkek ve cinsiyet degisimi yapmis ESE lerde korunma calismasi

* Modifiye antikorlar:
* VRCO1-LS serum yari 6mri uzatilmis 71 + 18 giin. VRCO1 den dort kat uzun
Diger modifiye GNA lar la birlikte faz-1 calismalari devam ediyor



Klinik gelistirme asamasindaki GNA lar
dort baslikta ele alinabilir

1.
2.

Dogal olanlar: 3BNC117, VRCO1, 10-1074, PGT121, PDGM1400

Uzun etkili olanlar: VRCO1LS, VRC07-523LS, 3BNC117-LS, 10-

1074-LS, 10E8vALS, N6-LS, CAP256-LS
Coklu 6zellikli olanlar: Faz-1 calisma planlaniyor

1. iMab/10E8v2.0 (CD4 ve MPER hedefli),
2. SAR441236 (CD4 baglanma alani, V1/V2 loop ve MPER hedefli)

Viral vektorle gen aktarimi

1. AAV1-PG9 (V1/V2 loop), ART alan 21 hastada devam ediyor,
2. AAV8-VRCO7 (CD4 baglanma alani), ART alan 25 hastada devam ediyor
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Martin et al. Abstract # 48.
Immediate treatment in SHIV model induction of long lasting immunity
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Early antibody therapy can induce long-lasting
immunity to SHIV
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Alicka Buckier - White', Michoel . Seaman’, Jofirey D. Litson®, Richard A. Koup', Anthony S. Fauct’

Michel C. Nusserrweoir® ¥ & Makolm A Martin

EXPERIMENTAL PLAN

* Inoculation of rhesus macaques with 1000 TCID,, SHIVADS by
the intrarectal (equivalent to 27 AlDg,) or with 100 or 1000
TCIDy, by the intravenous route.

* Administer a single two week course (3 weekly injections) of
combination bNAD treatment (10-1074 mAb + 3BNC117mAb
[10mg/kg each]) IV beginning on day 3 post inoculation.

SHIV ADS-EO
Combination 10-1074 + 3BNC117 mAD
1 | 1
DAYO 3 10 17

v

IR

6 of 13 animals controlled virus to background level
for both |.V. and intra-rectal virus inoculations
These animals became elite controllers
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Slide adapted from Malcolm Martin presentation at CROI 2018

6/13 maymunda erken kombine antikor tedavisinin viremiyi engelleyebildigi saptanmis




Martin et al. Abstract # 48. continued...immediate treatment in SHIV model

affects the size of the viral reservoir

Vieal RMA Coplesiml

Low level of infected CD4* T cells in elite controllers

(1 cell in 10° cells)

IR Inoculation

IV Inoculation
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Summary:

* Early treatment with combo-bNAbs resulted
in sustained control of viremia (elite
controllers 6/13 animals)

Infected CD4* T cell levels were very low,
suggesting a role in controlling the viral
reservoir

* (D8 T cell depletion led to virus rebound,
suggesting a role for these cells in bNAb-
mediated virus control (data not shown)

Erken antikor tedavisi viral rezervuar diizeyini de azaltiyor




insansi maymunlarda

Tek hedefli GNA lar ile yeterli etki saglanamiyor: (direnc/spektrum acigi)

. PGDM1400 s PGT121
L L
il “m
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B 44
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Juelg B et al Sci Trans| Med 2017 Days Following mAb infusion

* bNAb combination protects against mixed SHIV challenge in macaques
* Combination of 3 bNAbs was more protective than 2 bNAbs (Wag et al. plos path 2016)
* Combination of 4 bNAbs was not more advantageous than 3 bNAbs (data not shown)



Pegu et al. CROI 2018 abstract 113LB
TRISPECIFIC ANTIBODIES FOR PREVENTION AND TREATMENT OF HIV-1 INFECTION

Neutralization Potency and Breadth
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* Synthetically engineered bNAb with three specificities:

*+ VRCO1 CD4 baglanma bolgesi
« 10E8V4 MPER bélgesi

. PGDM1400  V1-V2glikan bélgesi
* Combination gave good coverage and protection was very thorough

Pegu et al. CROI 2018 abstract 113LB
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Pegu et al. CROI 2018 abstract 113LB. Continued
TRISPECIFIC ANTIBODIES IN ANIMALS WITH ACUTE INFECTION
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Developed novel trispecific Ab that targets three different epitopes on HIV-1

envelope
; e e These trispecific Abs display close to 100% breadth and very high potency
- &N
T G " * wonw (1C80 < 0.1 pug/ml)
R
- 20 _ T Trispecific Abs have in vivo PK profile similar to parental bnAbs
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; 10 =, Trispecific Abs provide complete protection to animals from mixture of SHIVs
5 compared to partial protection provided by single bnAbs
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— ~ - » Developed in collaboration with Sanofi
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* Advancing to phase 1b for safety evaluation
*Fisher exact test, p= 0.0058

Pegu et al. CROI 2018 abstract 113LB



Late breaker presentation: Barouch et al. Abstract 73LB
bnAb with TLR-7 agonist in acute infection in monkeys

OO e

» Study combined bNAb (PGT121) with TLR-7 agonist (GS-9620) to
monitor effect on:

* Viral rebound after ARV discontinuation

* \iral reservoir

SHIV top PGT121 + GS-9620 Delays Time to Viral Rebound
v Following ART Discontinuation
ART lT[In.I’FI'L'.|l OTiG)
e =y
ARNRANREN
PGTLEL, n=11 i 100 + [ = Sham
—TLR?
g i J-I- —PGTI21
g it —PGTI21+TLRT
o
20 1 P = 0.001
o

0 20 40 80 B0 100 120 140 180

Days Following ART Discontinuation
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Togarzo (Theratechnologies): ibalizumab | s

* FDA breakthrough tedavi onayli ilk HIV-1 inhibitord uzun etkili | aizmat (oA)
humanize monoklonal antikor Syl Lo (F0Q

Symtuza (FDC)

* GNA degil, etki mekanizmasi CD4* T hicrelerde CD4 reseptoru alani-2

ve baglanarak HIV-1 in yapisma sonrasi evrede hicreye girisini
enge”iyor PAI: Post-Attachment Inhibitor

* Faz lll calismada cogul ART direncli hastalarda ilk dozda 7 guinde
anlamali viral yuk azalmasi yaninda, CD4* T hucrelerde artis saptanmis

Weinheimer et al. Abstract # 561: IBALIZUMAB SUSUCEPTIBILITY IN PATIENT HIV ISOLATES RESISTANT TO ANTIRETROVIRALS
CROI 2018



Ozet: GNA kullanimi

Proflaktik kullanimi

* 1gG mAbs larin kombinasyonu

* Bir iki/tcli 6zgll antikorlar
 Kombinasyon HIV-1 suslarini >%98

kapsamal

* Hedef gruplar

* Yuksek infeksiyon riski olanlar

e MTCT (dogumda + emzirmede)
* Verilis yolu

e Subkutan

e 3-6 ayda bir, infanta dogumda bir kez
 Yan etkiler disuk olmall

e Maliyet <50 dolar/kisi/yil olmal

Tedavide kullanimi

* Kolay, kullanish dozda (uzun etkili)
* En az ayda bir, ideali 6 ayda bir

e Birlikte verilecek antikorlarin PK
profilleri benzer olmali

e Hasta kendi yapabilmeli veya klinikte
* Tek igne olmali

e Guclu ve dayanikl
e >%98 virus turlerini kapsamali

e Duyarlilik testi gerekmeyecek ve
direnc gelismeyecek
* En az bir yil baskilanma saglamali



Ozet: selecekte karsilasilacak zorluklar

e Klinik deney tasarlanmasi
* Eniyi kombinasyonun secilmesi zor
* Doz titrasyonu yapilmasi

* Yan etkiler
* ADA (anti-drug antibodies), etki azalmasi
* immun aracili yan etkiler, alerjik tip reaksiyonlar
* Antikor bagimli enhancement

* GNA direnci ortaya cikmasi
* Duyarhlik testine gerek olacak mi?

* Verilis yolu
e Subkutan intravenoze tercih edilir

* Inflzyon/injeksiyonun ulasilabilir olmasi
* Doz araligi 6nemli, genis olmali

* Viral rezervuarlara etkisi bilinmiyor

* Maliyetler
* leri antikor optimizasyon ve uretim teknikleriile Giriin artisi

e Kuiresel erisim
* Antikor stabilitesi ve soguk zincir teknolojileri gelisimi
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