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

Abstract. A retrovirus befonging to the family of recently discovered human T-cell
lewkemia viruses (HTLY), but clearly distinct from eack previous isolate, has been .

iolated from & Caucasian patient with signs and symptoms that often precede the
acquired mmine deficiency syndrome (AIDS), This virus is a typical type-C RNA
tumor virug, buds from the cell membrane, prefers magnesium for reverse franserip-,
1ase aciiviry, and has an internal amtigen (p23) similar to HTLV p24. Antibodies from
serum of this patient react with proleing from viruses of the HTLV-I subgroup, bur
rype-specific antisern 1o HTLY-[ do not precipitate proteins of the new isolate. The
virus feom this patient hat been transmitted into cord blood lymphocytes, and the
virus produced by these cells i similar to the original isolate. From these studiey it is
coneluded that this virus as well as the previous HTLV isolates belong to a general
Jamily of T-lymphotropic refroviruses thai are horizontally trangmitied in hiemans
and may be involved in teveral pathological syndromes, including AIDS.
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HISTORICAL REVIEW OF HIV TESTIN

High performance and guality control measur€DCE|[ R

p24 detection for early infections (introduced 1996)

1st 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 (11days)i T 3 At] KUYt dbKdd] |

ABt A D) £t q WESTERA BLOT (210" s a6 o e)



Plasma viral RNA (copies per mil)
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Days following HIV-1 transmission

McMichael et aINat Rev Immunol010; 10: 113



A ml 1 ¢r Bl JHIVE B)Y MMELE]

Fourth-generation HIV-1/2 immunocassay
|

v v

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

HIV-1/HIV-2 antibody
differentiation immunocassay

v v v v

HIV-1 (+) HIV-1 (-) HIV-1 (+) Negative or
HIV-2 [-) HIV-2 [+) HIV-2 [+) indeterminate
HIV-1 infection HIV-2 infection HIV-1 and HIV-2 infection l
RMA
|
RMA (+) RMA (=)
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,
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Source: Longo DL, Fauci AS, Kasper DL, Hauser SL, Jameson JL, Loscalzo J:
Harrison’s Principles of Internal Medicine, 18th Edition: www.accessmedicine.com

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

Virus classification

Genera

Subfamily: Orthoretrovirinae

Alpharetrovirus

Betaretrovirus

Gammaretrovirus

Deltaretrovirus

Epsilonretrovirus

Lentivirus

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 Feline 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; others include Simian, Feline
immunodeficiency 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
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Chimanzee

Vervet monkey Red-capped

mangabey

g R Westerngorila €T
'Hoest’s monkey Mandrill oo

Sharp P M, 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 'roglodytes HIV-1
P N Group
] Chimpanzee
troglodytes
Mona, greater spot-nosed Gorilla
and mustached monkeys _ 2 HIV-1 P
DeBrassas S HIV-1
Dent's O Group
Talapoin ~—_
Sykes
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: Longo DL, Fauci AS, Kasper DL, Hauser 5L, Jameson L, Loscalzo J:
Harrison's Principles of Internal Medicine, 18th Edition: www.accessmedicine, com

Copyright @ The McGraw-Hill Commpanies, Inc. AN rights reserved,
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Pan troglodytes troglodytes

Pan troglodytes schweinfurthii

HIV-1: Common chimpanzee:

Pan troglodytes
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East Province (Cameroon)


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

The early spread and epidemic ignition of HIV-1 in human populations
Faria NR 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.
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BN A [T Band CRFO1_AE
EEE CRF02_AG and other recombinant forms
1B [ A B, and AB recombinant form
[ B and BF recombinant form
0 C Bl B, C, and BC recombanant form
Bl F G, H, J, K, and CRF01 and other recombinant forms
C— D [ Insufficient data

Source: Longoe DL, Fauci AS, Kasper DL, Hawser 5L, Jameson L, Loscalzo 1,
Harrison's Principles of Internal Medicine, 18th Edition: www.accessmedicine, com

Copyright © The McGraw-Hill Companies, Inc. Al rights reserved.
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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
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Lamina propria Lymphoid tissue

Infected “resting” Late-responding
“Resting” CD4+ T cells

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

Dissemination  ©f lymphoid-
of virus tissue viral Immune
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iﬁf- e @ % Sust%ned
= = . H
@ : iy e, production
( E) = 3 ﬁ activated ‘ p
“ I CD4+ T cell
Regulatory
Infggltled Macrophage @ T cells
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Source: Longo DL, Fawci A5, Kasper DL, Hauser 51, Jamesan JL, Loscalzo 1;
Harrison’s Principles of Interpal Medicine, 18th Edition: www.accessmedicine, com

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



N

N o O kW

FY3TsBE CiWE ¢t

Fole Wdd®g oi UUU}J @ .

] 3Y0U) eld ¢ RNAUOciDNA)e (

i e oUasWsdreyYUxidd

A3 lGve YUy DNAUWRUB 3Us sl Ue.
K3 U} o6 sadbiAd MUUU2 . Ule
mdese RNAaWs ~jJ vyUUystL 3 9«
Fgs U} ecgahodild.

q) aeUsld aUs UsbavYOUdUdq




UANBETBss¢FE¢ ¢HRFEEEHBINKzUBTIddég|) AB

Lipid bilayer

............

p17

matrix , ...... ; ?Q gpad

.
.
-
-
.
..
.

gp120

Reverse
transcriptase

Protease
Integrase

. .
.
.
. .
. ® -
...................
................
................

-
e
.

------
.............

Chemokine
receptor

CCR5

Tlymphocyte "7\ oceet | bbas AK, Cellular
......... . and Molecular
............ Immunology 2018

.
watas
) D
....
D
-
DO




(B z ¢gpl207 gp4l

Viral membrane

Membrane proximal region

CD4 binding site

Base of V2 Base of V3

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

Copyright £ The McGraw-Hill Companies, Inc. All rights reserved,
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I Protein L_____ﬁﬂfﬂﬂ
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Greene WCPeterlinBM. HIV InSite Knowledge Base|
http://hivinsite.ucsf.edu/InSite?
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HIV
Intasome

Integration
Nucleophilic attack with
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DNA
Host
DNA HIV Provirus
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sequence
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Anderson MA et al, Retrovirology 2018 DNA



HIV Reservoir composition is highly complex

»distinct transcriptional status

Presentation of @%
HIV-1 peptides E1©

\. MHCI

gp120 S HIV-1 o%
g proteins “Q

== b
Host Integrated Transcription Transcription * *3
genome HIV-1 initiation initiation HIV-1
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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LTH: Long terminal repeat

Contains control regions
that bind host transcription
factors (NF-kB, NFAT,
Sp.1, TBP)

Required for the initiation
of transcription

Contains RNA trans-acting
response element (TAR)
that binds Tat

vif: Viral infectivity
factor (p23)

Overcomes inhibitory effects
of APOBEC, preventing
hypermutation and viral
DONA degradation

gag: Pr55940

Polyprotein processed by PR

MA, matrix (p17)

Undergoes myristylation that helps
target gag polyprotein to lipid rafts;

CA, capsid (p24) Binds cyclophilin A

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

p6

(PTAF) that binds TSG101 and
budding

vouw: Viral protein U

Promotes CD4
degradation and
influences virion
release

pol: Polymerase

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

Interacts with Vpr; contains late domain

participates in terminal stops of virion

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

Promotes G2
cell-cycle arrest

macrophages

Source: Fauc A5, Kasper DL, Braunwald E, Hauser 5L, Longo DL, Jameson JL, Loscalza It
Harvizor's Principles of Internal Madicine, 17th Edition: hitp/fwww, accessrneadicine. corm

Copyright @ The McGraw-Hill Companies, Inc All rights reserved,

ver: Viral protein B (p15) rev: Regulator of viral

Facilitates HIV infection of | Inhibits viral RNA

gene expression (p19)
Binds RRE

splicing and promotes
nuclear export of
incompletely spliced
viral BMAs

nef. Negative
effector (p27)
Promotes down-
regulation of surface
CD4 and MHC 1
expression
Blocks apoptosis
Enhance virion
infectivity
Alters state of
cellular activation
Progression to disease
slowed significantly in
absence of NEF

tak Transcriptional
activator (p14)

Binds TAR

In presence of host
cyclin T1 and CDK9
enhances RNA Pol ||
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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2 days per generation
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Source: Fauci AS, Kasper DL, Braunwald E, Hauser 5L, Longo DL, Jameson JL, Loscalzo J;
Harrizon's Principlas of Intaernal Madicine, 17th Edition: http://www, acceszmedicine. com

Copyright @ The MocGraw-Hill Companies, Inc All rights reserved,
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Lymphoid organs are the primary anatomical compartments
for HIV replication and spreading

Pantaleo et al, Nature 1993
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The HIV Reservoir is highly complex

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

Brain

Lymph nodes
and thymus

Lung
Blood

lymphoid tissue
L

Spleen
Kidney

Adipose
tissue

i TRt CD4 T cells Dendritic cells Macrophages

f'f'- and fluids Microglial cells

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
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MAIN HIV CELLULAR RESERVOIRS

A B
4
-
2
& %
S )
)
(e)
: 2
Resting T follicular %
memory T cells - helpercells ()
z
C
b g cDé CD95
CD4SRO § R
q CD4SRA cD62L
= oxeRs
LONGEVITY

Main cellular compartments of 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 q
but replicatioacompetent 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) Sterikeethemory T cells have been propose
as the most stable and permanent component of the latent HIV reservaoir. _

Garcia M et al, Rev Méadirol 2018
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Role of the gastrointestinal tract
in establishing infection in primates and humans

N
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Mehandru S et al, Curr Opin HIV AIDS 2008



A. Healthy HIV-negative subject
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HIV DAMAGES THE GUT IMMUNE SYSTEM
HIV- IV+

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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PRIMARY HIV INFECTION, PHI
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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
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