APXEZ OEPANEYTIKHZ TQN AOIMQZEQN
Evotnta 1: Zuvn0eig AotpwéeLc

HIV AOIMQ=H
MAOOIENEIA

ANTQNHz NANAAONOYAO2

ANANAHPQTH2 KAOHITHTHZ MAGOAOQOTA2 - AOIMQ=EQN
A" MAGOAOTIKH KAINIKH NANEMIZTHMIOY AGHNQN
FENIKO MANENMIZTHMIAKO NO2ZOKOMEIO «ATTIKON »
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Epidemiologic Notes and Reports
t 305 Kaposi's Sarcoma and Pneumocystis
Pneumonia Among Homosexual Men —
New York City and California
308 Cutaneous Larva Migrans in American
. X Tourists — Martinique and Mexico
314 Measles — U.S. Military

MORBIDITY AND MORTALITY WEEKLY REPORT

Epidemiologic Notes and Reports

Kaposi’s Sarcoma and Pneumocystis Pneumonia
Among Homosexual Men — New York City and California

During the past 30 months, Kaposi’s sarcoma (KS), an uncommonly reported malig-
nancy in the United States, has been diagnosed in 26 homosexual men (20 in New York
City [NYC], 6 in California). The 26 patients range in age from 26-51 years (mean 39
vears). Eight of these patients died (7 in NYC, 1 in California)—all 8 within 24 months
after KS was diagnosed. The diagnoses in all 26 cases were based on histopathological
examination of skin lesions, lymph nodes, or tumor in other organs. Twenty-five of the
26 patients were white, 1 was black. Presenting complaints from 20 of these patients are
shown in Table 1.

Skln or mucous membrane lesions, often dark blue to vuolaceous plaques or nodules
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1981 — HMNA - 20vépopo Kaposi



1983 (FTaAAla): amopovwon wu (Montagnier, Sinnoussi )

BpaBeio Nobel 2008

Science, May 1983, 220, 368

Isolation of a T-Lymphotropic Retrovirus from a Patient
at Risk for Acquired Immune Deficiency Syndrome (AIDS)

Abstracl. A retrovirus belonging to the family of recently discovered human T-cell 8
lewkemia viruses (HTLY), but clearly distin! from each previous isolate, has been . 50 @

wolated from & Caucasian patient with signs and sympioms that often precede the
acquired tmmune deficiency syndrome (AIDS). This virus is a rypical type-C RNA
tumor virus, buds from the coll membrane, prefers magnesium for reverse trangerip-,
tase aciiviry, and has an infgrnal antigen (p23) similar to HILY p2d. Antibodies from
serum of this patient react with proleing from viruses of the HTLV-1 subgroup, bur
rype-specific antisern 1o HTLY-I do not precipitate proteins of the new isolate, The
virus feom thig patient hat been transmitted into cord blood lymphocytes, and the
virus produced by these cells is simitar to the original isolate. From these siudies if is
coneluded that this virus as well as the previous HTLV isalates belong to o general

Jamily of T-fymphotropic retroviruses that are hovizontally transmitied in hiemans
and may be involved in several pathological syndromes, including AIDS.

F. Bapre-Sivowssn, J. O, CHERMABES
F. REv, M. T. MUGETRE
S CHAMARET. 1. GRUEST
C, DauGueET., O ANLER-BLIN
Ffrsnitnar Pasreur, DDépariemenl o
YVirplopie, FIF2F FPariy Cédlex i
F. VenmmeTr-Brur, ., ROoUTFIoUx
HHapital Claude Bernard, Laboraioire
Central—Virologis, 7 avemnoes ae fa
Forre d"Awbervilifers, 73007 Paris
W RO rPFEREATLIRL
fropirai La Fiig-Salpemriores,
rdparfermenr de Sands Pabiigue £r
M Ederine Tiropicale,
DF Boardevard s IPHApival, 75052 Paris
L. MOMNTAGHRIEER
Fmsritawr Pastenr, Deparfemaenr oe ’
Yirolopie, FA724 FParis Cedex 15
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TO AIDS 2THN EAAAAA

« 1981: didyvwaon TTpwTou acBevoug atnv EAAGdQ
atro Tov E.Kadnyntn lwavvn Koouidn (210uavoyAeio)
AMPIPUAOPIAOG AvOpas pMaupng QUANG atro Tn ZAUTTIA

* 1985: TTpWTN €UEAVION KPOUOUATOC O€ TTOAUMETAYYICOMEVO
TaIdi



ENIAHMIOAOTIIA 2THN EANAAA
otowxeia ano EOAY (KEEAMNO)

* 1981: Npwtn nepintwon AIDS
* 1983: MpwTto¢ Bavatoc amno AIDS
e 1984: Npwta dnAwOEvta neplotatikad poAuvvong HIV

Méypt 31/10/2020:

* Exouv dnAw0Oei 18.574 neprotatika (82,6 % avopec)

e AplOpoc Bavatwv 3.078

* 'Exouv epdavicet AIDS 4.414 atopa

* YO avtipetpoikn Oepaneia Bpiokovrat 11.044 dtopa

EOAY: HIV Aoipwén: mpokataptikd emidnuoAoyika dedopéva, OktwBplog 2020



HIV AOIMQ=H

TPOMOI METAAOXHZz

0 £COUOAIKI) ETTOQI)

aija Kal TTapaywya (Kai aigatnpEg OIadIKATGIES TTY
XPNon Koivig ouplyyag)

KABeTN peTAdOON (TOKETOG, YaAouyia)



MIOANOTHTAMETAAOZHZ HIV (%)

[apevTEpIKN

herdyyion aiparoc 425 04-4h, 1
ATTO KOO YT eveTgou Whlkod [ b3 04105,
Tpommua pe Peddvd (Diadeppikd) .23 1-0.4b
ZECOVAIKN

[aBnnen TpwKTKR TEC, emmaph 1,40 102156
Evepyn Tk TRWKTIKA TEC, ETagH 0,11 004028
(o koATikn Tet, emagn 105 006011
Evepyn Tk KOATTIES TEC, ETTOQN 1,04 101014
[gBnnkn Tropankr Tec. emaph TToAD yapnhac 0-0,04
EvepynTike oTopankn et emogn oAU YOpnAac 1-004
KaBern peradosn

KgBern perddoa 22 h 17-24

Patel P, AIDS 2014




HIV/ AIDS —

Hetadoon o€ VYELOVOLUKOUC

TpauuaTiopnog pe BeAova --- 0.3 %

‘ExOBeon BAevvoyovwy --- 0.09 %

CDC 2013

MAPATONTEZ KINAYNOY

e Opatn HOAuvon HE ailpa
e Eloodoc og ayyeio
e BaBUC TpOUMATIOMOC

e AoBevnc pe npoxwpnuevn HIV
Aoipwén



AIATNQzH HIV AOIMQ=H2

KAINIKH YITOWIA
e Jupnepidpopa uPnAou Kvduvou
e AoOeveic pe oe€OVOALKWC HeTAdLOOEVA VOoojLOLTAL
e O¢L peTpoilko ouvdpopo (primary infection)

e KataotaoeLlg kaBopLotikeg | oxetl{opevec ue AIDS



AIATNQZzH HIV AOIMQ=H2
AwoOeopa HIV Tests

* Avixveuaon wou (mpwipn Aotpwén)
* p24 Antigen test
e HIV viral RNA test

* Avixvevon aviiowpatwy (2-3 eOouddec peta tn
HoAuvaon)
* EIA (ELISA)
* Immunofluorescence assay (IFA)
* Western Blot (emiBePatwtikn dokipaoia)
e Rapid HIV test (aipa, oieloc)



HISTORICAL REVIEW OF HIV TESTING

High performance and quality control measures CDC HIMA

p24 detection for early infections (introduced 1996)

15t generation ELISA (63 days)

2"d generation ELISA (42 days)

3'd generation ELISA: sandwich antibody techniques (22days)

4th generation ELISA (Ab+Ag) (16days)

HIV RNA : PCR methodology (11 days) — KYPIA ENIBEBAIQXH

EMIBEBAIQZH ME WESTERN BLOT (2" emiAoyn)



Plasrna viral RNA (copies per ml)

AIAAOXH OETIKOMOIHZHZ AIATNQZTIKQN AOKIMAZIQN HIV AOIMQ=Hz

Acute infection phase Early chronic infection phase
A A
"Eclipse Fiebig stages i o
phase I nm w v Vi
Viral RNA* (PCR) | "
p24* (ELISA) A
HIV-1-specific antibody* (ELISA) : X
108 HIV-1-specific antibody*/~ (western blot); p3F- | .
. \ HIV-1-specific antibody* (western blot); p31- i 1
10 . -
! HIV-1-specific antibody*
o | (western blot); p3I* (ELISA)
/- |
10° - i
|
|
04 — T — — . _ _
. Limit of detection of
. assay for plasma viral RNA
10' |
i
. i !
[ I I Ly I
30 40 50 100
DEPIOAOS Days following HIV-1 transmission
NAPAGYPOY

McMichael et al, Nat Rev Immunol, 2010; 10: 11-23



AATOPIOMOZ AIATNQ2zHZ HIV AOIMQ=H2

Fourth-generation HIV-1/2 immunoassay
|

v v

(+) (-]
l Megative for HIV-1 and HIV-2

HIV-1/HIV-2 antibody
differentiation immunoassay

v v v v

HIV-1 (+) HIV-1 (=) HIV-1 (+) Negative or
HIV-2 (-) HIV-2 (+) HIV-2 (+) indetarminate
HIV-1 infection HIV-2 infection HIV-1 and HIV-2 infection l
RMA
|
RNA (+) RNA (-)
Acute HIV-1 infection Megative for HIV-1

CDC and Prevention and Association of Public Health Laboratories. Laboratory Testing for the
Diagnosis of HIV Infection: Updated Recommendations, 2014.



AOMH HIV KAI KYKAOz ZQH2
NMNAOOTIENEIA THZ NOzOY
NMPQIMHHIV AOIMQ=H






10X HIV

gp120 » Reverse
transcriptase

* Elwmtepikn otifdoa Amdimv

* T'\konpowteiveg meptPAnUoTog
gpl120 - gp4l

*  Kaoyidwo (core—p24 Ag)

* Aikhovo RNA (yovidia gag, pol ko)

‘Evloua - avdetpoen LETOYpopio
- IVTEYKPAOT
- TPWOTEACT)

AETOVPYIKEC TPOTETVEC:

i L A i e RIS S AL R vpr, vif, vpu, rev, tat, nef

Harrison’s Principles of Internal Medicine, 18th Edition: www.accessmedicine.com

Copyright © The McGraw-Hill Companies, Inc. All rights reserved.
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TONIAIQMA HIV

9200 KB

vif
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Retroviruses

Virus classification

Genera

Subfamily: Orthoretrovirinae

Alpharetrovirus

Betaretrovirus

Gammaretrovirus

Deltaretrovirus

Epsilonretrovirus

L entivirus

Subfamily: Spumaretrovirinae

Spumavirus

Group: Group VI (ssRNA-RT)
Family:  Retroviridae

Genus Alpharetrovirus; type species: Avian leukosis virus
Genus Betaretrovirus; type species: Mouse mammary
tumour virus

Genus Gammaretrovirus; type species: Murine leukemia
virus; others include Eeline leukemia virus

Genus Deltaretrovirus; type species: Bovine leukemia virus;
others include the cancer-causing Human T-lymphotropic
virus

Genus Epsilonretrovirus; type species:

Genus Lentivirus; type species: Human
Immunodeficiency virus 1; othersinclude Simian, Feline
iImmunodeficiency viruses

Genus Spumavirus; type species:



http://en.wikipedia.org/wiki/Virus_classification
http://en.wikipedia.org/wiki/Alpharetrovirus
http://en.wikipedia.org/wiki/Betaretrovirus
http://en.wikipedia.org/wiki/Gammaretrovirus
http://en.wikipedia.org/wiki/Deltaretrovirus
http://en.wikipedia.org/wiki/Epsilonretrovirus
http://en.wikipedia.org/wiki/Lentivirus
http://en.wikipedia.org/wiki/Spumavirus
http://en.wikipedia.org/wiki/SsRNA-RT_virus
http://en.wikipedia.org/wiki/Alpharetrovirus
http://en.wikipedia.org/wiki/Avian_leukosis_virus
http://en.wikipedia.org/wiki/Betaretrovirus
http://en.wikipedia.org/wiki/Mouse_mammary_tumour_virus
http://en.wikipedia.org/wiki/Gammaretrovirus
http://en.wikipedia.org/wiki/Murine_leukemia_virus
http://en.wikipedia.org/wiki/Feline_leukemia_virus
http://en.wikipedia.org/wiki/Deltaretrovirus
http://en.wikipedia.org/wiki/Bovine_leukemia_virus
http://en.wikipedia.org/wiki/Human_T-lymphotropic_virus
http://en.wikipedia.org/wiki/Epsilonretrovirus
http://en.wikipedia.org/wiki/Lentivirus
http://en.wikipedia.org/wiki/HIV
http://en.wikipedia.org/wiki/Simian_immunodeficiency_virus
http://en.wikipedia.org/wiki/Feline_immunodeficiency_virus
http://en.wikipedia.org/wiki/Spumavirus

NMpoéAsuon Twv 1wV Tou AIDS

Eidn Aoipoyovi MetadormikétnTa  ETTITrTOAaouOGg MpoéAeuon
KOTN T
HIV-1 YwnAn YwnAn Maykdouiog Common Chimpanzee
Gorilla
HIV-2 XaunAni XaunAn Autiki) Appiky  Sooty Mangabey

O HIV gtvan peTpoiog (o010t
£x€1TO EVCLUO OVAGTPOPN
LLETOYPOUPAGCT]) KO

HIV-1 J4 J4 J4

wan npoEpyeTalamd tovio SIV
TOV TPOTEVOVIMV

Chimanzee

Red-capped
mangabey

Vervet monkey

Western gorilla

Sz <

Mandrill

L'Hoest's monkey

Sharp PM ,and Hahn B H Cold Spring Harb Perspect Med 2011;1:a006841


http://en.wikipedia.org/wiki/Common_Chimpanzee
http://en.wikipedia.org/wiki/Sooty_Mangabey

HIV-1 and SIV
from Chimpanzees
and Gorillas

HIV-1 Chimpanzee

M Group troglodytes HIV-1
P N Group
] Chimpanzee
troglodytes
Mona, greater spot-nosed Gorilla
and mustached monkeys _ Z HIV-1 P
DeBrassas s® v
Dent's O Group
Talapoin ~—__
Svkes
Chimpanzee
schweinfurthii
LHoest
Sun tailed
mandril-1
Olive colobus = Mandril-2
Western red and drill
colobus Red capped
mangabey
African green
monkeys
HIV-2 and SIV
0.10 from sootey mangabeys

Colobus

Source: Longoe DL, Fauci AS, Kasper DL, Hauser 5L, Jamesan JL, Loscalzo )
Harrison's Principles of Internal Medicine, 18th Edition: www.accessmedicine, com

Copyright © The McoGraw-Hill Compames, Inc. All rights reserved,



NMpoéAeuon Twv 1wV TOUu AIDS

] P.t. versus
B Pt vellerosus
Sooty Mangabey (Cercocebus atys) P. t. troglodytes

Tanzania

— HIV-T M/A b
————HIV-1 M/B
SIVepzCAB2

SIVepzUS

— SIVepzCAM3

L SIVcpzCAMS
HIV-T N
HIV-T N

—— SIVepzCAM13

~ L_SIVcpzGAB1

——HIV-10

____HIV10 il HIV-1: Common chimpanzee:

SIVepzANT Pan troglodytes schweinfurthii
L siveperann b ghodyt fu Pan troglodytes

Pan troglodytes troglodytes




METAAOZH STON ANOPQMO =1 ek
(buloyevetkn avaiuon) Cht 7 L i |
1870-1930 ' - £

! ol

East Province (Cameroon)


http://en.wikipedia.org/wiki/Image:LocationCameroon.svg
http://en.wikipedia.org/wiki/Image:Cameroon_East_300px.png

Theearly spread and epidemic ignition of HIV-1 in human populations
FariaNR et al, Science 3 October 2014

Rail and river transport in 1960s Congo, combined with the sexual revolution and changes in
health care practices, primed the HIV pandemic. Faria et al. unpick the circumstances
surrounding the ascendancy of HIV from its origins before 1920 in chimpanzee hunters in the
Cameroon to amplification in Kinshasa. Around 1960, rail links promoted the spread of the
virus to mining areas in southeastern Congo and beyond. Ultimately, HIV crossed the Atlantic
in Haitian teachers returning home. From those early events, a pandemic was born.

Bondo
. Bwamanda ¢
(1946) e g Mungbere
Kisangani
.“(1953)
DEMOCRATIC &
REPUBLIC Ubundu
OF THE
CONGO Kindu
Brazzaville il
(1937) llebo ‘
N*( o. ok
Pointe-Noire ® Kinshasa mg;i"—
early 1920s :
(|9|54) ( y ) .(1939) Lo e Kalemie
Approximate date Origin of HIV-1
HIV-1 group M was group M
initially introduced pandemic
e i o
Likasi 4o,Lubumbashi
(1943) " (1937)
1960 RAILROADS SHOWN; PRESENT-DAY PLACE-NAMES AND BOUNDARIES SHOWN
NG STAFF. SOURCE: NUNO R. FARIA, ET AL., 2014

p » Camercon
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Zimbabwe
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AvaAuon yoviIdIWNATWY —
QUAOYEWYPAPIKEG TEXVIKEG



ATAXIIOPA THX HIV AOIMQEHX

}San Francisco, 1978

1972
(1969197 4]
New York City, 1979 .Q New York
Za J
@ Pennsylvania ',
California New York City, 1v979 New Jersey
O Georgia
1971
(1969-1973)
New York City, 1979
New Yrk City, 1979
5© New York City, 1979 Haiti
T T T T T T T T t t T T : I - 1 ;u'j 3—1 : T
1975 1980 1985
Year

Worobey et al, Nature 2016



ONOMATOAOTIA TOY HIV-1

OMAAEZ: noAu diakpiTec puloyeveTikec osipeC (lineages)
Tou HIV-1

- M (Main) - P

- O (Outlier)

- N (Non-M-non-0)

YMOTYMOI: Kuplol kAadol Tn¢ opadac M: A, B, C, D, F, G,
H, J, K. (unoTunoc E:iowc avaocuvduaopoc Twv A kai E )

YMO-YMNOTYMNOI: AlakpITEC OEIpEC Nou oXeTI(OVTAl OTEVA
ue evav €101ko unotuno, n.x F1, F2.

KYKAODOPOYZEZ ANAZYNAYAZMENEZ MOPO®EZ (CRFs)

—Avaouvéuaousvsq OEIPEC (lineages), dnAaon
yovidiwpaTta Tou HIV-1, nou npospxovml ano Tov |6|o
avacuvouaopo. Kabe popepn €xel TAQUTOONKN HWOAiKN
doun.

-Mnxaviopoc e€eMiénc Tou HIV-1.



BN A [ Band CRFO1_AE
[ CRF02_AG and other recombinant forms
C—1 B [EE A B, and AB recombinant form
1 B and BF recombinant form
/] C Bl B, C, and BC recombanant form
BN F G, H,J, K, and CRFO1 and other recombinant forms
C— D [ Insufficient data

Source: Longo DL, Fauci AS, Kasper DL, Hawser 5L, Jamesan JL, Loscalzo 1:
Harrison's Frinciples of Internal Medicine, 18th Edition: www.accessmedicing.com

Copyright @ The MoGraw-Hill Companies, Inc. All rights reserved.,



MOAYN2H ANO TON HIV-1

e ®PAIMOI: BAcvvoyovol EZ kal yevvnTIKWV Opyavwy,

deppa.

e ANTITONOINAPOYZIAZTIKA KYTTAPA
- KutTtapa Langerhans
- YnoBAevvoyovia devopiTika kuttapa (DCs)
- Makpopaya

!

e CD4 T AEMOOKYTTAPA
- Ynodoxeic: CD4, CCR5, CX4R4



EIZOAO2 HIV 2TON OPTANIZMO

1. TONIKA MEzQQ BAENNOTIONGQN
(koAnoc,oupnOpa, NEZ-opB0, HOAUCHEVO YAAQ, YEVV.EKKPIOEIC)
AevOpITIKA KUTTAPA — OpYyavad AEHPIKOU
OUOTNHATOG

2. AMEZA 2THN KYKAO®DOPIA
( yeTayyion, EYPpuUONNTPIKN HETAdOON — KUNON, TOKETOC,
TPAUNATIONOC JE poAuopeva avTikeipeva, IVDU, os&oualikn

enagn Ke 1kavn oepuaTikn BAGpn )
onAnv, AsJPAdEVEC, AEPPIKO oUOTNHA EVTEPOU-GALT



'ﬁ' T — Langerhans Cells
G ¥ Feals
*\0 'ﬁ' 0)'-'K L ; 0\4‘ Sub-mucosal DCs '}gﬁ_

O
.}M' ®
: P 0
‘3&' ﬁ' () Increased Virus

Replication and

Afferent Spread
Lymphatics )ﬁ

FIGURE 2. Dendritic Cell Location Favors

Mucosal Transmission of HIV Draining
Mucosal tissues in the vagina and rectum are rich in Lymphoid
myeloid dendritic cells, including Langerhans cells in the Tissue



NMPQIMA TETONOTA ZTHN HIV AOIMQ=H

Lamina propria Lymphoid tissue

Infected “resting”
“Resting” CD4+ T cells

Dissemination  ©f lymphoid-
of virus tissue viral

CD4+ T cells PD-1+CD8+
: T cells
\ Establishment @

Imrmune
activation

>l

Crossing @ =

: A L b ﬁ}%@ resenvoir
= Activated
bE:r:r?Er @ @

cl:u+ T cell -
o, %@” S
= Infected

50 S activated

7N CD4+ T cell

Sustained
HIV

c production

23 Regulatory
Infggﬁed Macrophage @ ‘! T cells
[ 1l Il I
Hours Days Weeks Years

Sourcae: Longo DL, Fawci AS, Kasper DL, Hauser 5L, Jameson JL, Loscalzo 1;
Harrison'’s Principles of Internal Medicine, 18th Edition: www.accessmedicing,com

Copyright © The McGraw-Hill Companies, Inc. All rights reserved,
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KYKAOZ ZQH2 HIV

Eicodo¢ o010 KUTTOPO.

AvaoTtpopn petaypagpn (RNA — c-DNA).
2. UUTTAEY O TTPOEVO WPATWONC.

Evowuartwon oto DNA Tou ¢evioTh.
Evepyorroinon ikou DNA — Metaypagn.
Anuioupyia RNA Kal TTpwTEIVWY 10U.

2. UvapuoAoynaon.

Qpiuavon kail ekBAaoTnon (£C0d0Q)



MPOZKOAAHZHTOY IOY HIV 2TO T AEMO®OKYTTAPO
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AOMH gp120-gp4l

Viral membrane

Membrane proximal region

CD4 binding site

Base of V2 Base of V3

Source: Longo DL, Fauci AS, Kasper DL, Hauwser 51, Jamasan JL, Loscalzo 1.
Harrison’s Principles of Internal Medicine, 18th Edition: www.accessmedicine, com

Copyright © The MoGraw-Hill Companies, Inc. All rights reserved,




, KYKAOE ZOHI H

HIV RNA

~N Y
AvéioTpogn pETaypag
(RNA > c-DNA).

ToumAeypa o o
TPOEVOWHATWONGF e g TLg¥ "  Integrase Fp—
of HIV RNA R s

Reverse
transcription

,,,,,,

DNA integrates
into host genome

New viral
paricles

Qpipavon
. eKBAaoTno;

HIV particle
budding from cell

RNA genomes
Evepyotroinon
lkou DNA
MeTaypagn



2TAAIA EIXOAQOY HIV

[TpOOKOAANCN OTNV ETTIPAVEIQ TOU KUTTAPOU

‘Evwon gpl20 ue utrodoxea CD4

‘Evwon ye ouvuttoOOoXEIC XNMUEIOKIVWV
(CCR5, CXCR4 Kk.q)

2.0vtnén pepBpavwy (gp4l: HR1 — HR2 —
TTETITIOI0O OUVTNENG)
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Greene WC, Peterlin BM. HIV InSite Knowledge Base,
http:/hivinsite.ucsf.edu/InSite?
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ENZQMATQZH MPOIOY ZTO
FONIAIQMA TOY =ENIXTH

HIV
Intasome

Integration
Nucleophilic attack with
DNA
Host
DNA HIV Provirus

bp duplication of host
sequence

Host

Anderson MA et al, Retrovirology 2018 DNA



HIV Reservoir composition is highly complex

»distinct transcriptional status

Presentation of @%
HIV-1 peptides (1O

3

gp120
mETap LT
Host Integrated Transcription Transcription
genome HIV-1 initiation initiation
genome
Transcriptionally silent Transcriptionally active Productive infection

but no translation

Wong et al., PNAS 1997; Gunthard et al., JID 2000; Fisher et al., ARHR 2000; Yulk et al., AIDS 2012; Yulk et al., JID 2012; Althaus et al., Plos
Comp Biol 2015; Banga et al., Nat Med 2016; Pasternak et al., Retrovirology 2018; Yulk et al., J Trans Med 2018
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ENEPIMOMNMOIHZH METAIPA®HX HIV

1. TlpokatapTIKO CUUTTAEYHO EVAPENG TNG METAYPOAPIC
- LTR, mTpoaywyeic (promoters)
- RNA mmoAupepaon Il (RNAP 1)
- otoixeio TAR — mrpwreivn Tat

2. Metaypa@iKoi EVIOXUTEC:
- TTupnVvikoi TTapayovteg NF-kB, NFAT, Ets
- TTpwreivn Tat + KukAivnp T1 — oTtoixeio TAR



LTR: Long terminal repeat

Contains control regions
that bind host transcription
factors (NF-iB, NFAT,
Sp., TBP)

Required for the initiation
of transcription

Contains BNA trans-acting
response element (TAR)

vif: Viral infectivity
factor (p23)

Owvercomes inhibitory effects
of APOBEC, preventing
hypermutation and viral
DMA degradation

vpur: Viral protein U

Promotes CD4
degradation and
influences virion
release

eny. gp 160 envelope protein
Claaved in endoplasmic
reticulum to gp 120 (SU)
and gpd1 (TM)
gp 120 mediates CD4 and
chemokine receptor binding,
while gp41 mediates fusion
Contains RMA response
element (RRE) that binds Rev

that binds Tat

gag. Pr55939

Polyprotein processed by PR

MA, matrix {p17)

Undergoes myristylation that helps
target gag polyprotein to lipid rafts;

CA, capsid (p24) Binds cyclophilin A

MG, nucleccapsid (p7) Zn finger,
RMA-binding protein

pE

Interacts with Vpr; contains late domain
(FTAP) that binds TSG101 and
participates in terminal stops of virion
budding

pol. Polymerase

Encodes a variety of viral
enzymes, including PR (p10),
RT, and RANAase H
(p66/51), and IN (p32)
all processed by PR

vpr: Viral protein R (p15)
Promotes G2
cell-cycle arrest
Facilitates HIV infection of
macrophages

Source: Fauc AS, Kasper DL, Braunwald E, Hauser 5L, Longo DL, Jarmeson L, Loscalzo 1:
Harvizen's Principlas of Internal Medicine, 17th Edition: hitp:/fwww accessmedicine, corm

Copyright @ The McGraw-Hill Companies, Inc All rights rezerved.

rev: Regulator of viral
gene expression (p19)

Binds RRE

Inhibits viral RNA
splicing and promotes
nuclear export of
incompletely spliced
viral BNAs

nef. Negative
effector (p27)
Promotes down-
regulation of surface
CD4 and MHC A
expression
Blacks apoptosis
Enhance virion
infectivity
Alters state of
cellular activation
Progression to disease
slowed significantly in
absence of NEF

tat: Transcriptional
activator (p14)

Binds TAR

In presence of host
cyclin T1 and CDK9
enhances RNA Fol ||
elongation on the viral
DNA template



Potential Mechanisms Transcriptional Activation of HIV-1
of Post-integration HIV Latency Gene Expression

Integration into heterochromatin T

where transcription is repressed B Spl
Enhancer-binding
Proteins

Tat CyclinT1
TEF-b
mplex

Short HWTranscrlptsj_Ei- .
Tat and cyclin T1 binding to TAR activates CDK9,

Ineffective RNA Pll elongation leading to phosphorylation of the C-terminal
in the absence of Tat domain (CTD) of RNA Pll and effective elongation
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Inhibited protease
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HIV AOIMQ=H

O 16¢ TTOANATTAACIAZETOI EVEQPYA KOI ME TAXEIC PUOBMOUC

o€ OAn Tnv TTopeia Tng HIV Aoipwing

2. UVOAIKIN nuEpNnola TTapaywyn 1ou ----- 10.3 x 10°virions
LWECOC XPOVOC YEVEAC TOU IOU ----- 1.5 NUEPEC
XPOVOC (NG TwV DIEYEPUEVWV KUTTAPWY TTOU TOV

@INogevouv ---- 1.1 NUEPEC

Me O<€ikTEG TO 1IKO @OPTIiO oTO TTAGoMa (HIVRNA) kai Ta
T4 AEP@OKUTTOPO MTTOPOUME VO KOBOPIOOUNE TNV TTPO-

YVWOoN TG VOO OU KAl TNV avTatToKpIion oTn BepaTtreia



Productively infected Latently infected Mavrote ugioTaTal
CD4+ lymphocytes CD4+ lymphocytes  Wikpég pubpog

TToAAATTAOCIOCHOU

Uninfected
CD4+ lymphocytes

b2 i
I :""IIE\-!-.'I : ..,

2 days per generation

t1 /o = 3060 min
CD4+ lymphocytes

= -
- HVA - 1-7% infected with
defective viruses
T1/2=145ny
Uninfected, activated Long-lived Ekpi{won 7-70 £m

CD4+ lymphocytes cell populations

(MOVOKUTTOPQ, HAKPOPAYQ)

Source: Fauci AS, Kasper DL, Braunwald E, Hauser 5L, Longo DL, Jameson JL, Loscalzo J;
Harrizon's Principlas of Inktaernal Madicine, 17th Edition: http:/fwww, acceszmedicine. com

Copyright @ The MocGraw-Hill Companies, Inc All rights reserved,
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® Ta T (kupiwg) kat B AepgokiTtTapa

® Ta pakpogpdaya

® Toug wvoBAdoTeg

® Ta kuttapa Langerhans mg emdeppidoc
® Ta HKPoYAOLaKd Tou eYKePAAou

® Ta veppika

@ Tou evTepikoU erubnAiou

Zva apyikd otadia 1-500 IP/mL
Z1a TeAKa oTadia >104 IP/mL
Zmv nratinda B 1 woexarop. IP/mL

Z1o oieho 1/10-1/100 Twv ouykevtp@oewv
216 wkég exxpioeig Tou aljatog

ZTG exkploeig Tou kéAnou | MeydAn cuykévpwon
zmmmrwrpoxnhou Tou 1ol ota KUTTapa




Lymphoid organs are the primary anatomical compartments
for HIV replication and spreading

Pantaleo et al, Nature 1993

2 i e A — e e Nt i 5, SIS b MR




AEZAMENEZz HIV

The HIV Reservoir is highly complex

» It encompasses distinct cell lineages with various phenotypes
and anatomical distributions

Brain

Lymph nodes
and thymus

Lung
Blood

Spleen
Kidney

Adipose
tissue

Gl st CDA4 T cells Dendritic cells Macrophages
and fluids Microglial cells

Gut-associated

lymphoid tissue
L

f
e

Bone marrow

Wong et al., Science 1997; Finzi et al., Science 1997; Chun et al., Nature 1997; Finzi et al., Nature Med
1999; Siliciano et al., Nature Med 2003; Eisele et al., Inmunity 2012; Pantaleo et al., Nature 1993; Chun et
al., JID 2008; Yulk et al., JID 2010; Churchill et al., Annals Neur 2010; Perreau et al., J Exp Med 2012;
Fletcher et al. PNAS 2014; Pollitch et al., JID 2014; Avettand-Fénoél et al., Clin Micro Rev 2016; Estes et
al., Nature Med 2017; Wallet et al., Frontiers Microbiol 2019; Ganor et al., Nat Microbiol 2019




AEZAMENE2 HIV

A. KYTTAPIKEZ
- Abpavn (resting) CD4 T Aepdokuttapa (kupiwg pvnuovika CD45R0)
- Movokuttapa / poakpodaya
- Quowka kuttapa doveic (NK cells). Exkdppalouv CD4, CCR5, CXCR4.
- Avwppa Bupokuttapa (CD4+ / CD8+)
- Autokuttapa (ekppdalouvv CCR5)

B. IZTIKEZ
1.x KNZ, Fevvntika opyava, AudipAnotpostdnig, N
.. META®OPA HIV

- AevdpLka KUTTOPQ - EpuBpa
- CD8 T AepdokutTapa - ALpoTteTaA L
- B AspdokitTopa - EmBnAloka kutTOpPOQ;

- Oubetepdda - lvoBAdoteg;



MAIN HIV CELLULAR RESERVOIRS

Resting T follicular

memory T cells . helpercells

moell-likc 5 g cD4 CD95

memoryTcells
CD4SRO g

CCR7

q CDASRA co62L

= xRS

LONGEVITY

Main cellular compartmentsof HIV reservoir. Different cell populations of CD4 T cells contribute in a specific way to
maintain the viral reservoir. A) Resting memory CD4+ T cells have been considered the major cellular reservoir of quiescent
but replication-competent viruses. B) T helper follicular cells have been defined as the main memory CD4+ T cell
compartment supporting infection, replication, and production of HIV. C) Stem cell-like memory T cells have been proposed

as the most stable and permanent component of the latent HIV reservoir, _ ,
Garcia M et al, Rev Med Virol 2018



MPO2BOAH NE2 2THN HIV AOIMQ=H

EAewbn Th 17 CD4 ko IL-17

EukoAotepn dtelobuon otov evteptko PAevvoyovo ( n IL-17
OUVTNPEL TO EVTEPOKUTTAPO KOLL TOV EVIEPLKO PppayLO)

AA\OBeon (translocation) Baktnptakou DNA kat LPS otnv
kKukAodopia — aAAnAentidbpaon pe TLR (Toll- like Receptors 7,8,9)

AUEnon avoooAOYLKNC EVEPYOTIOLNONG

PHI: coPBapn peiwon CD4 (d€pouv kat e€oxnv CCR5)
MpooPoAn MEx:

- dpeon (og€ emadn, LNTPLKO yAAQ, QLULVLOLKO LYPO)

- eppeon (kukAodopia)

Mehandru S, Curr Opin HIV AIDS 2008



Role of the gastrointestinal tract
in establishing infection in primates and humans

Mehandru S et al, Curr Opin HIV AIDS 2008



A. Healthy HIV-negative subject

‘= ;\%;" MIKPOBIAKH AAAOGESH
: STHN HIV AOIMQ=H
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HIV DAMAGES THE GUT IMMUNE SYSTEM
HIV- HIV+

A\ N

R | ;1)
"\ '\

1
)

{ ",l

i
N

Gl tract PB LN

Brenchley J M et al. J Exp Med 2004;200:749-759




The Preferential Depletion of Gastrointestinal CD4+ T Cells
During Acute and Early HIV-1 Infection.(2)
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Menandru S, The PRN Notebook 2007



Immature Antigen T helper cell
T cell 2
Antigen
Presenting ,.-"""' 'w‘l-
Cell T halper cell

TCR mHC

'
0 8 HHE}FB‘* ~~g T helper cell
CD4+ CD8+
8 & € -~
®
5 APC
Mature helper Mature cytotoxic
T cell T cell ®

Antigen

2YMIMAPATONTEZ ANOZOAOINKHZ ENEPI'ONOIHZHX
s HSV-1,2, CMV, EBV, HHV-6, HBV, HTLV-1, adsvoioi
* M. tuberculosis

* Mycoplasma, Plasmodium

macrophages

~ (Killer T cells

&ntibodies


http://en.wikipedia.org/wiki/Image:Antigen_presentation.jpg
http://en.wikipedia.org/wiki/Image:Lymphocyte_activation_simple.png

EZEAI=ZH THZ HIV AOIMQ=H2
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O=EIA NMPQTOMNAOGHZ HIV AOIMQ=H
PRIMARY HIV INFECTION, PHI

XPovIKO dI1doTnNMa atro JOAUVON €WC OPOUETATPOTIN- EMPAVION AVTICWUATWYV
3-12 eBdouadeg (otrdvia 6-12 PAVEQ)

Mpwiun HIV Aoipwén: 6-12 uiveg (set point)

KAIVIKG cuutrTwpara / onueia (0€u peTpoikd ouvdpouo): 50 % (40-90 %

- ouvnBwc¢ og 2 eBOopadeg (1-6 €fd) — diapkei 2-4 (10) efdouddec
[Mepiodoc 101aiTepa poAuouarikr (x10 o€ oxéon ye TN Xpovia Aoipwen)
2waoTn o1ayvwaon ota TEM: 19-26 %

1 % Twv acBevwv pe Mono test (-) Aoiywdn povoTtupvwon
2uvNOwg (apxika): HIV-ELISA (-)/(+), W.Blot(-) / arpocdidpioTn
HIV-RNA 1T0AU uwnAo ) p24 Ag (+)



2UMTTITWHOTA Kal onueia tng ogeiag HIV Aoipwiéng

X
TTUPETOGC 88%
Kakouyia 713%
MUOAyia 60%
£cavonua 58%
KEQAAQAyia 55%

VUKTEP 10PWITEC 50%
Kuvayxn 43%
AepgadevotraBela  38%
apBpalyia 28%
PIVIKN) oUh@opnon 18%

| ]

AontrTn hunvIyyiTida Ewe 24 %
[apeon v.VII

2. Guillain-Baree™ - piditida

MuokapdloTradeia

KaipookoTrikég Aoipwéelg (rx PcP, Candida)

‘EAKN OTOMATOG KAl YEWNTIKWY opyavwyv 5-20 %

NeukoTTevia — BpoppoTrevia 40-45 %

Tpavoauivaoalyia 20 %

Kahn, NEJM 1998 Daar ES, Curr Opin HIV AIDS 2008


http://en.wikipedia.org/wiki/Acute_HIV_infection
http://en.wikipedia.org/wiki/Acute_HIV_infection
http://en.wikipedia.org/wiki/Acute_HIV_infection

Primary HIV infection. Maculo-papular, roseola-like rash involving face, neck,
and trunk more than the extremities. Palms and mucosae may be involved

Picture credit: Dr Trellu, Dermatology, Geneva www. aids-images.ch



MpwToAoipwen

Ala@opikn diayvwon

» ZUvOpoua Aoipwdoug povotrupnvwong (EBV, CMV)

» O&eia TootTTAGONWOTN

» MikpoBIaKES AOINWEEIG (TT.X. CUPIAN, YEVIKEUMEVN
YOVOKOKKIKN AOIiNWEN, TUPOEIONG TTUPETOG)

> loyeveig Aoipwieig (HSV, epuBpd, unviyyoeykKe@aAITIG aTrd
EVTEPOIOUG, IOYEVAS NTTATITIC)

> QaPMOKEUTIKN aAAEpYyia



Circulating CD4+ Cells

CD4+ T cells orchestrate both the cellular and humoral response
to foreign antigens and invading pathogens!?

They circulate throughout the blood, secondary lymphoid organs,

and other tissues!?!

Individuals lacking CD4+ cells are predisposed to infections and
certain cancers!®!

Pneumocystis jiroveci
Mycobacterium tuberculosis
Cryptococcal disease
EBV-related lymphoma
HPV-related cervical cancer
HSV-8-related Kaposi sarcoma

a. Kumar BV, et al. Immunity. 2018;48:202-213; b. Zonios D, et al. Arthritis Res Ther. 2012;14:222.
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Wide dissemination of virus
Seeding of lymphoid organs
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®YZIKH NMOPEIA HIV AOIMQ=Hx

Source: Faucd AS, Kasper DL, Braunwald E, Hauser 5L, Longo DL, Jameson JL, Loscalza 1t
Harvizon's Principlas of Inkarnal Madicine, 17th Edition: http:/fwww, accessmedicine. com
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O1 Baoikoi deikTeg|TTAOPpAKOAOUONONG TG VOpoUu
Ap10u6g CD4 A PpOKUTTAPWY (METPO THG AHUVAG)

NMoooTIkKA HETPNOT ITKOU popTiou (METPQ 11IKOU TTON/ OHOU




Patients with AIDS

106 5 : 2
years after infection

=

£ 62%
P 5
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3

d g 49%
& 1o

« 10 § 26%
Q
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;ZE: 8%
>
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Detection threshold

0 0.5 1.0 1.5 2.0

Years after infection

Libman H, HIV, 3RP ed, 2007
Flgure 1-3. Viral set point and risk of progressmn to AIDS. (From Ho DD. Viral counts
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HIV AOIMQ=H KAI ANOZIAKO 2Y2THMA

* AIOTOPAXEG KUTTAPIKNG AVOOiag
* AIOTAPAXEC XUMIKAG AVOCIOG

* ['eveTIKoi TTApayovTeg (Tr.X HLA)



HIV AOIMQ=H KAl
KYTTAPIKH ANOZIA

NAeppokuTTapa: CD4 Agg@oTrevia, EAATTWON
mapBevwv CD45RA+CD62Lt, diatapaxn
TTOAAQTTAQCIOCMOU Kal ATTavTnong o€ avTiyova Kal
LIToyovaQ,

MovokuTttapa: diarapaxn ¢ayokuTTapwong,
XNUeloTagiag, evOoKUTTApIag dpAong Kal EKPPaong
KUTTOPOKIVWV.

OudeTEPOPIAQ: OUDETEPOTTEVIA, EAATTWON
(PAYOKUTTAPWONG Kal EVOOKUTTAPIOC dpaaonc.

Kuttapa NK: eAaTTwHEVN KUTTAPOTOCIKOTNTA.

Abbas AK, Cellular and Molecular Immunology 2018
Fundamendals of HIV Medicine, Am Acad HIV Medicine 2019



KYTTAPIKH AMNOKPIZH ZTON HIV

O=EIA HIV AOIMQ=H
- 'EAeyxoc¢ Aoipweng atro 1oxupr) CTL avridpaon
YwnAn TrukvotnTa HIV-€18ikwv CD8 TAgppokuT (Ewc 10%)
- Npwipn atrwAgia HIV-g101Ikwyv CD4 TAEHPOKUTTAPWYV
- Alaguyn HIV

XPONIA HIV AOIMQ=H
- ATTwAeg1a eAéyxou HIV Aoipweng
- AveTTapkn¢ onuarodotnon Twyv CD8 atro 1a Aiya Agp@okuTTapa
- Alatapaxn KUTTapoTogIKOTNTAC TWV CD8 T AEUPOKUTTAPWYV (TT.X
LEIWMEVN EKKPION TTEPPOPIVNG KA)
- AAN\ayn Kupiapxwyv emTtoTTWYV HIV
- MPpoO0dEUTIKE EAATTWON KUPIWG TWV TTAPBEVWYV
(CD45R0O+) CD4 Agp@OoKUTTAPWYV
- MNepropiouog pacparog TCR
- AN\ayr) €KKpPIONG KUTTAPOKIVWY atro Tyl o€ T2

Fauci AS et al, Harrisons’ Principles of Internal Medicine, 20™ ed, 2018



HIV disease progression

—Acute Infection

Primary infection of cellsin blood
or mucosa (HIV directly infects T
cells and microphages oris carried
to those cells by dendritic cells)

Viral replication in the regional
lymph nodes leads to Exponential
viral growth and widespread
dissemination

Development of anti-viral
responses and symptoms of acute
infection occur

Decrease in plasma viral load and
symptoms of acute infection
resolve

{\B8

\ o/ =

. V RS strain
oy

Mucosal 4

exposure

to HIV-1
quasispeces

Mucosa ALY
CCRE
cDa
Selective
infection by <&
RS strains

Fusion of
dendritic cells
and CD4+
lymphocytes

Transport of
virus to regional
lymph nodes

Spread of
infection to
activated CD4+
lymphocytes

Entry of
virus-infected
cells into
bloodstream

Widespread
dissemination
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Brain Spleen

y lymphocyte
|
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4

Gut-associated Lymph
lymphosd tissue nodes

Copyright © 1998 Massachusetts
Medical Society. All rights reserved.
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Acute Asymptomatic AIDS After ART
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EAATTQZH CD4 T AEMOOKYTTAPQN

* Aucnuévn KartaoTpopn

* Meiwpevn avayevvnon (MUEAOGC ooTwy, BUPOC)



FIGURE 1. Accelerated Destruction and Regenerative Failure
Models of HIV

Uncontrolled Viral Replication
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HIV KAl EEANTAHZH
CD4 T AEMOOKYTTAPQN

Xpovia evepyoTroinon T Aspokuttapwyv (atro HIV, APC,
EVEPY. T KUTT., KUTTOPOKIVEG)

AugnMEVN ATTOTTTWON KOI TTUPOTTTWON (KUTTapPIKOG

TTPOYPUAHUMATIONEVOG BAVATOG ME ESWKUTTAPIA ATTEAEUBEPWON PAEYHOVWOWYV
KUTTOPOKIVWV)

Apeon KatraoTpo®rn arro Tov HIV

- ATTWAEI0 aOKEPAIOTNTS HEMBPAVNGS (EKBAGOTNON 10U)
- CUCOWPEUOT UN EVOWHATWHEVOU IKOU DNA — diatapayxl KUTTAapIKoU signaling
- OXNMATIONOG CUYKUTIWV
Avakatavopur CD4 otoug Asp@padéveg - Paivopévn CDS
AEPNPOKUTTAPWOT

EAQTTWHEVN TTAPAYWYH OTOV MUEAO TWV OOTWYV KOI TOV
Oupo

AtrwAsia puBuioTikwy T KutTapwyv (T reg), TTou
avOOTEAAOUV TNV AKPITN OVOOOAOYIK} EVEPYOTTOINON

Abbas AK, Cellular and Molecular Immunology 2018



T Cell Immune Responses After
HIV-1 Infection

@ -

There are interactions
between multiple immune

cell types in HIV disease
* HIV upregulates the

?\ HIV-1 infectious
inflammatory response, virion

cytokines
Effector ’§'7 infected

* CD8+ T cells play arole in CD8+ D4+
controlling HIV replication

* The precise role of
macrophages, dendritic

Tcell T cell

cells in the disease process 50 R °,
. L L % e
is not known _ _ _ °
Chemokines Lysis (perforin, Inflammatory
(RANTES, MIP-1a, granzyme B, Fas/Fasl) cytokines (IFN-y,
MIP-1B) TNF-a, IL-2)

Gonzalo-Gil E, et al. Yale J Biol Med. 2017;90:245-259



Mechanism of CD4 T cell depletion in HIV
infection

N

Chronic T cell
activation

B\ HIV-specific
O CTL

Viral replication in Activation of uninfected Expression of HIV peptides
infected CD4+ T cells CD4+T cells on infected CD4+ T cells
I Y- V- V-
o’ o :
Q @% @ % @%
Death of infected cells Activation-induced Killing of infected cells
(cytopathic effect of virus) cell death (apoptosis) by virus-specific CTLs

Copyright © 2010 by Saunders, an mprint of Elsevier Inc.



XYMIKH ANMOKPIZH ZTON HIV

2oBapn duocAsiTtoupyia B Aspgpokuttdpwy (6pdon
gpl120, wg utrepavTtiyovo, oto VH3 IQ)

Alatapaxn Trapaywyng €10IKkwv Abs o€ vEa Kal
QVOMVNOTIKA avTiyova

MOAUKAWVIKE UTTEPYOUMOOC@AIpIVAIMia

NMapaywyn avooOCUNTTAEYHATWY Kl
QUTOOVTICWHNATWYV

Avetrapkng dpaocn ocuputrAeyparog C5-C9
(ocupTTARPWHAO)

AVETTAPK £COUDETEPWTIKA AVTICWHMATA YIO TOV
gEAeyxo TG HIV Aoipwéng

Fauci AS et al, Harrisons’ Principles of Internal Medicine, 20™ ed, 2018



: B) T-cell exhaustion
A) Escape Mutations rIATI AEN

® @ @) EKPIZQNETAI
— = @ N O HIV;

> HIV-specific
‘ e HIV-infected HIv-infected DTl §
= cell cell
Dl . D8
HIV-spedfic > =il ,
CO8Tcell = 3 ( o
(=] HIV
© antig

C) Compartimentalization D) Latent Infection -
a

B ccll follicle HIV -Inf sctad HIVa
cell :
________________________ HIV-specific
3 CD3 Tcell

HIV-specific

CD8Tcell o

@ -
;\"’ J’/\-’

5 Latent HIV-infected cells
Tcell zone

T - ——— o ———

PN ——

e —
/ A
\

-

Barriers to CTL-mediated HIV eradicationThe figure show the main barriers encountered by HI\Aspecific CTL response
to eliminate HI~infected cells. A) Escape Mutations: the high ability of HIV to generate escape mutations in epitopes
recognized by CTLs. B) T-cell Exhaustion: HIV-induced exhaustion of CTLs renders them unable to eliminate HI\-infected
cells. C) Compartimentalization: anatomical compartimentalization in the germinal center of lymph nodes that impedes
access of CTLs in the T-cell zone to HIV-infected cells in the B-cell follicle. D) Latent Infection: the establishment of a pool
of latently infected T cells that do not express HIV epitopes and thus cannot be recognized by CTLs.

GarciaM et al, Rev Med Virol 2018



MAKPOXPONIQZ MH ENMIAEINOYMENOI A2ZOENEIZ
(Long term non-progressors, LTNPS})
CD4 > 500/mm3 yia > 10 €1n, (5-15 %)

loxupni HIV-CD8 CTL dpaon-auinuévn ékkpion CAF (a-defensins)
loxupn HIV-CD4 dpaon

Auinupévn Trapaywyn Tyl KuTtTapoKIVwy, TTX IFN-y, IL-2

loxupn Opdon €EOUDETEPWTIKWY AVTICWHATWYV

loxupn KataoToAl TrToAAaTTAacIaopoU oTeAexwv HIV R5 (RANTES, MIP-
la, MIP-18)

loxupn avTidpaon TTOAAATTAACIACOHOU TWV AENPOKUTTAPWY OTIG
TTPWTEIVES TOU HIV (Gag)

YTrOOEIYHA-OTOXOG VIO OVOOOEVIOXUTIKEG OepaTreieg Kal epBOAIaL.
Aitia évapéng TToAU rpwipng HAART

Long term survivors: >20 €1n

Elite controllers (non-progressors): >20 €rn, CD4 ko, VL<50 (<1 %),
oxéon e HLA B*5701, etepoluywTeg o CCR5-A32

Abbas AK, Cellular and Molecular Immunology 2018
Fundamendals of HIV Medicine, Am Acad HIV Medicine 2019



FIGUEE 1. GanaaliFrad tinne cowsa of HIV infection and diseasoa
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KYTTAPIKH NMAPAIQrH KATATHN EEEAIZEHTHZ HIV AOIMQ=H2

G - —

I — e

G

; = —

< R SR

>

T s —

ﬁ e e o

}?{ i R

i HIV OYMO2 MapBeva T Mvnuovika/ Kuttapikos — Avooooyikn
AejpoKUTTapa OpaoTIKd Bavatog  evepyomoinon

AeLQOKUTTOPA

A. Matradotrourog, 2EAA evnAikwyv. 210: MNapapéAou E kai ouv. AoipwEeig Kar avTipikpoBiakr xnueiobepatreia, 2005, 01413-70




IS THERE AN HIV-SPECIFIC DYSBIOSIS?

Bacterial \ (@ i ~ Y [Immune senescence\

Gl wall translocation Inflammageing
L. CV disease

damage | | Metabolic disorders

Osteoporosis

Chronic kidney disease
Liver disease (NASH)
HV 1| Residual HIV
replication

Cognitive problems
HIV persistence /
DISbYOSIS?g] | Other viral
( g --/ | infections
GUT BLOOD

\

Other
diseases, Tx

&= =3 =3

B-Debate 2015: The Human Microbiome, Present Status & Future Prospects




ANOZOAOI'IKH
ENEPIOMNoOIHZH
KAIBAABH
OPIrANQN

Zicari S et al, Viruses 2019

W oy
Hepatltis EBV

g ot Immune Activation
and Persistent
N> Dysbiosis .
[ / Inflammation
Depletion of CD4+ in GALT V
and mucosal disruption \ ﬁA Pro-inflammatory molecules release

Microbial )
E J
Translocation

’ IL-6 IL-1B z
TGF-B \)) g &

ICAM-1 D-dimer

S P

TNF-a  VCAM-1

tS)

lCAMl

tomit ,d Flb ; Immune exhaustion
Ka, ympho rosis and
VCAM-1
' Immunosenescence
Organ Damage

cos  and Dysfuctlon<\ o) P )
BcelIS/ Tem
22 )

y DN DN
)) TNF-a B(ells/ B:eI.IS
IL-6
Ty \\})) -Terminally differentiated cells (CD28- CD27-) and senescent
: o | L1 cells (CD28-CD27-CD57+) both CD4+ and CD8+
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Premature Thymic ’ Neurocognitive - ( e0’)
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HIV infection =
ANO2ZOAOIIKH

ENEPIOnoIHzH
KAIBAABH
OPIrANQN

AART

vV

Liver diseases

- _ \ é;)linfections
Lifestyle, age, genetic factors,
time of infection, BM| ‘

¢ Renal damage

Neurological disorders

Lipodystrophy

Hypertension Stroke
Hyperglycemia Atherosclerosis Heart disease
HALS (dyslipidemia) *Rros, DNA damage Diabetes (dysglicemia)
Hypertriglyceridemia

Insulin resistance
MHO Zicari S et al, Viruses 2019



Markers of disease progression: Immune
activation markers

« Chronic immune activation is a characteristic of HIV disease progression.

« Activation markers expressed on cell surface: CD69, CD25, and MHC class I,
CD38, etc.

Source: AIDS @ 2013 Lippincott Williams & Wilkins



Primary infection i
of cells in mucosal | CD4+
lymphoid tissues || T cell

Dranage to lyrnph
nodes, splean

Infection established |
in lymphoid tissues,
e.g., lymphnode =

Acute retroviral syndrome,

spread of infection Viremia I
throughout the body :
Y
= R
¥] \ i
Immune Anli-HIV} s& /' HiV-specific

| response | antibodies 4= ~ CTLs
_—————

Pariial control of
viral replication

Provirus L

) | . {
=9 P

Latent irtec’uon Low-leve; infection

Other
MICrODI Al s—

MNAGOIENEIA = =
HIV AOIMQZHE

T ’ Destruction of lymphoid tissues:
‘ depletion of CD4+ T cells

Robbins & Cotran, Pathologic basis of disease, 2015
Abbas AK, Cellular and Molecular Immunology 2018

Extensive viral
replication and
CO4+ call ysls

C
¢

C
C

C
C

Mpwiun HIV Aoipwen
OTOUG BAgvvoydvoug

[MpooBOAR TWYV

AEPPAdEVWIV

OCU peTPOIKO CUVOPOMO — IaIpia
Avoaon amravrnon

ATEANG EAEYXOCG 11KOU TTON/oU

Xpoviotnra
KAIvika AavBavouoa Aoipwén

"EVTOVOC 1KOG TTOA/OOG
Auon CD4 T Aeu@OKUTTApWYV

AIDS — KataoTpo@n Aepgpikou
I0TOU Kal CD4 T kuttdpwyv



Reverse transcripion - [JA@OIENEIA HIV AOIMQ=HZ

\:f HIV-1 RNA
P CD4+* T-cell activation by

\:ntigens and cytokines

Integration of HIV-1 DNA Cell death by viral

\ cytopathic effects
ﬂ: or CTL

Productively infected
CD4* T cell in lymphoid
tissues

Productively infected

CD4+ T cell

Latently infected KuttapoAuon
CD4+ T cell CD4T
Bystander effects )\smpOKUTpowv

XpovioTnta

Increased cell turnover

Increased apoptosis
Increased exhaustion

QVOOOAOVYIKN EVEQYOTTOINON

Mandell, Douglas, Bennett’s Principles of Infectious Diseases 2015, p.1526-40



2YNAYAZMOZ ANOZOAOIKHZ ENEPIOMNOIHZHZ KAI ®PAEMONHZ

Cause, Effect, and Interplay in
Inflammation, Coagulation, and Immune Activation

Chemokines
sCD14

MV /—'*

O 20 JH—

METABOAIKEZ AIATAPAXEZ \
NMPOZBOAH OPI''ANQN

My afnpwudrtwon ayyegiwv
VEQPIKN VOO OC, OW;
Lane HC, HIV Glasgovm\

P o




2YNOWH NAGOIENEIAZ HIV AOIMQ=HZ

HIV-Specific Inmune

Response
Massive Viremia
I Wide Dissemination
to Lymphoid Organs
Trapping of Virus and
Primary Establishment of Chronic,
Infection Establishment of Infection Persistent Infection
in GALT

Partial Immunologic
Control of Virus Replication

: Immune Activation
\ Mediated by
Cytokines and HIV

Destruction of Accelerated Virus -
Immune System « Replication « E“i'i!ﬁﬁin'f%ﬂﬁm

‘?‘ Signaling

Rapid CD4* T Cell Turnover

Fauci AS et al, Harrisons’ Principles of Internal Medicine, 20" ed, 2018



BACK UP SLIDES



Fig 1. LAG3 on T-cellsduring HIV infection.

% %7: TCR signal transduction
Exhausted

CiL Y = Galectin-3
AR HLA Class |
= ass
Inflammation & / Uiacs

Immune Activation A $ ” = HLA Class II/DR
/ X aa

' |"'|‘= TCR complex

= LAG3

@ Proviral DNA

8 = HIV protein/peptide

T Galectin-3 ’
Productively \’ '3

‘ ?nfeded CD4* T cell = HIV
b v =CD8

Latently infected | Antigen N
CD4* T cell / Presenting Cell ) % =CD4

Graydon CG, Balasko AL, Fowke KR (2019) Roles, function and relevance of LAG3 in HIV infection. PLOS Pathogens 15(1):
e1007429 https://doi. org/lO 1371/Journal ppat 1007429

@PLOS | PATHOGENS


https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1007429
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o
Time of ART initiation >

Goulder P & Deeks S. Plos Pathogens 2018
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CD4+ T lymphocytes/cu mm
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——From J, Brundage, M.D., Dept. Prev. Med., Walter Reed Army
Inst. Research. Reproduced with permission.
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Natural history of adult HIV infection

HIV infection AIDS Death
: \ Range |
; MEAN 10 YEARS ' 05t0 !
v Range 0.5 to 20 years v 2years v
CD4-lymphocyte® . N b .
level

Adapted from: The HIV Expert The Wellcome Foundation Ltd, 1993. pp1.2.



O1 Baoikoi deikTeg|TTAOPpAKOAOUONONG TG VOpoUu
Ap10u6g CD4 A PpOKUTTAPWY (METPO THG AHUVAG)

NMoooTIkKA HETPNOT ITKOU popTiou (METPQ 11IKOU TTON/ OHOU




CD4 (cells/mn?)

'Zuox{:ncn aptBpoU CD4+ ASUPOKUTTAPWY Kal
erurAokwy HIV Aolpwéng.

ApiBuog CD4+
T AEHQOKUTTAPWV EmmAokn

>500/mm? ® ETUEVOUTQ YEVIKEUMEVT AEU-
Qadevorndabela
® >Uvdpopo Guillain-Barré
® Aontn pnviyyimda
® KOATIKY] KavTivTiaon

200-500/mm?3 ® [TVEUIOVIOKOKKIKY] TIVEUROVIQ
® [lveupoVIKY] QuuATiwon
e 'Eprmtag Zwompag
® 3TOPATIKY) KavTivTiaon
® Yrotpordlouoa KOATUKN Ka-
vrivtiaon
® TpaxnAtkn evdoemiBnAiakn
400 veomAaoia
e Avaipia
® > dpkwpua Kaposi
e Non-Hodgkin Aeppwpata
e |Siortabng BpojBorevikn
nop®upa
® [MoAAamnAn hovoveupiTida

:

100-200/mm?3 e P. carinii mveupovia
e AIDS-dvola
e AIDS-kaxe&la

50-100/mm3 e CMV apgBAnorpoetditida
® ToEomAAouwon
® KPUTTTOKOKKWON

200 -

<50/mm? e MAC
e Kpurtroomoptdiwon

® MpoodeuTikn MNMoAugoTiakn
100 Aeukoeykepalondbela
I I ® [MpwTtonabeg Aéppwpa KNZ
| | 110,

HSV HZos Crp KS Cry Can PCP NHL Enc PML ws Tox CMVPCP2 MAC
Opportunistic iliness

Copyright © 2005, 2004, 2000, 1995, 1990, 1985, 1979 by Elsevier Inc.



Avoaohoyikn
oradionoinon

Karnyopiec avahoya pe ta
CD4(+) T kurrapa

>500/mm
(>=29%)

200-449/mm
(14-28%)

<200/mm
(<14%)

2radionoinon kara CDC g nopeiag tg HIV Aofuwéng

Khvikn otadiomoinon
Katnyopia A Karnyopia B Katnyopia C

AouprTwparikoi 1} aoBeveic ZUHTITWHATIKOI ExdnAwoeig mou
ue mepipepIkn Aepgadevinda n (0x1 AR C) ouviaTouv AIDS
oUvSpopo mpwtoAoipwéne

Al B Ct

A2 B2 C2

A3 B3 C3

Otkammyopieq A3, B3 kat Oha ta otddia me C kamyopiac ouviatolv AIDS, (CDC 1993)

Eupwrtrn: diayvwon AIDS = pévov katnyopia C



Mechanism of CD4 T cell depletion in HIV
Infection




What Causes CD4 Depletion in HIV Disease?

1) CTL killing of infected T cells iEi

HIV-1 infectious
virion

HIV

Effector CDS+ RN MHC-1

T cell

Cell Death

Février M, et al. Viruses. 2011;3:586-612.



What Causes CD4 Depletion in HIV Disease?

2) Direct killing of infected CD4+ T cells.

Infected CD4+ T cell Cell death

HIV-1 infectious
virions |

HIV RNA
Cytotoxic effect

Virus-mediated
cytotoxicity?

HIV proteins

KimY, et al. Cell Host Microbe. 2018;23:14-26.



What Causes CD4 Depletion in HIV Disease?

3) Syncytia formation due to cell fusion caused by virus
Env interacting with CD4 receptor

Fusion

Infected cell
producing gp120

=
|
gp120 spike

Multinucleated
infected cell

Cell Death

Scheller C, et al. Virology. 2001;282:48-55.



What Causes CD4 Depletion in HIV Disease?

4) VPR, an accessory viral protein, triggers cell cycle
arrest at the G2 phase in newly infected T lymphocytes!?!

Mock HA-Vpr

81 2]
¢ i
o A
3 i
pl L mmmm) Cell Death
# ]
sg 7
= D:

] 40 ® (] »
Channels (FL3-A-FL3-Area) CW‘ IFI} -FL Mu)

G2+M:G1 = 0.66 G2+M:G1 =1 81

a. Guenzel CA, et al. Front Microbiol. 2014;5:127; b. Sharifi HJ, et al. Curr Opin HIV AIDS. 2012;7:187-194;
c. Belzile J-P, et al. PLoS Pathog. 2010 2;6:e1001080.



What Causes CD4 Depletion in HIV Disease?

5) Activation of cell death pathways by Env/Gp120
binding to CD4, independent of infection

Cell-free Caspase-3-dependent

Permissive CD4 T-cell

particles apoptosis

Blanco J, et al. J Leukoc Biol. 2004;76:804-811.



What Causes CD4 Depletion in HIV Disease?

6) Other cell death pathways (pyroptosis)

Pathogenic mode of HIV infection

Cell-free Permissive Non-permissive Caspase-1-dependent
particles CD4 T-cell CD4 T-cell pyroptosis
_Innate
immune
detection
—_—

9

Galloway NL, et al. Cell Rep. 2015;12:1555-1563; Dotish G, et al. Cell Host Microbe. 2016;19:280-291



What Causes CD4 Depletion in HIV Disease?

7) Other mechanisms, for example by immune
exhaustion (T cell production slows down), perhaps due
to expression of PD-1 and PD-1 ligand, chronic
inflammation/immunosenescencel?

* Proliferation
—_— * Cytokines
* Activity

T cell receptor
engaged with MHC/Ag

a. Nakanjako D, et al. BMC Infect Dis. 2011;11:43. b. Aberg JA. Top Antivir Med. 2012;20:101-105.
c. Eckard AR, et al. Pediatr Infect Dis J. 2016;35:e370-e377.



