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CNS relevance of HIV infection
In treated suppressed patients

* CNS as target organ (clinical relevance)
« Cognitive impairment
« Symptomatic CSF escape

* CNS as viral reservoir (relevance for
cure)
« Symptomatic CSF escape
« Compartmentalization
 Potential obstacle to eradication



Clinical relevance of CNS HIV
iInfection
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CSF viral escape
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Ferretti F et al. Curr HIV/AIDS Rep 2015

* On ART > 6/9 months

« CSF VL > LLD (if plasma VL suppressed) or CSF VL >
plasma VL (if plasma VL >50)

« Symptomatic or asymptomatic



CSF escape: encephalitis with dementia

* M, 50

» 2008: Progressive dementia

 History of HIV-D

e CD4 nadir: 145

* 1991: Starts ART

* Since 2005 TDF,FTC,LPV/r

* CD4 632

* Plasma HIV 265 c/mL
e CSF HIV 750 ¢/mL

* CSF cells 26/uL

- CSF and plasma mutations to NRTIs
(67,75,77,118,184,210,215,219) and PlIs
(46,54,82,90)



CSF escape: encephalitis with dementia

* M, 50

» 2008: Progressive dementia

 History of HIV-D

e CD4 nadir: 145

* 1991: Starts ART

* Since 2005 TDF,FTC,LPV/r

* CD4 632

* Plasma HIV 265 c/mL
e CSF HIV 750 ¢/mL

* CSF cells 26/uL

— CSF and plasma mutations to NRTIs
(67,75,77,118,184,210,215,219) and PlIs
(46,54,82,90)

- Resolution by cART optimization
for genotypic profile



Asymptomatic CSF viral escape

69 pts with plasma HIV RNA<50 c/mL

CSF escape (>50 ¢/mL) in 7 (10%),
median 121 (range 52-860) c/mL

Time on continuous ART
median, range
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Patients

75 pts patients with longitudinal CSF
samples (median, 5 samples/pt)

>1 CSF escape (>50 ¢/mL) in 23%.

CSF HIV-1 RNA
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ASYMPTOMATIC HIV-1 CSF ESCAPE IS UNCOMMON AND NOT
ASSOCIATED WITH NEURONAL DAMAGE (Joseph SB, CROI 2017,
abs. # 70)

Frequency of asymptomatic

escape: 6%

Asymptomatic CSF escape is not associated with elevated
levels of neopterin or neurofilament light chain (NFL)
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Highlights of the Global HIV-1 CSF Escape
Consortium Meeting, 9 June 2016, Bethesda,
MD, USA

Objective:

Gather investigators from diverse sites to discuss
opportunities for future collaborative work on this emerging

issue

—->Reach a consensus set of definitions of the distinct forms of

CSF escape
—>Define clinical implications

—>Investigate biological mechanisms

Joseph J et al, J Viral Eradication 2016



Table 1. Summary of CSF escape cohorts or cases presented at the Global HIV-1 CSF Escape Consortium meeting

Speakers Study site Total number Number of Neurosymptomatic Asymptomatic  Criteria for determining Estimated
of cases cases of CSF escape prevalence’
HIV-1 CSF
escape
Price, Gisslen, Multiple? N/A a1 437 39 Symptomatic: PVL<50 & N/A
Cingue, (S5an Francisco, CVL=100 or PVL 50-100 &
Spudich, Mew Haven, CVL 2 = PVL; or
Joseph 5 Chapel Hill, USA; Asymptomatic: PVL<50 &
Sweden; Italy) CVL=50
Joseph 5 THINC Study Sites 97 B MN/A B PVL<40 & CVI=40 or b%
(Chapel Hill, San CVL=PVL
Francisca, New
Haven, USA)
Winston UK 142 30 3 27 PVL<50 & CVL=>200 or logw 21%
(UK) CVL>1.5 x logy, PVL
Winston EU 134 1 1 MN/A CVL=PVL 0.7%
(Europe)
Ene Romania/Adult 91 4 2 2 CVL=0.5 log of PVL 4.4%
Perez Spain 125 4 4 N/A PVL: not detectable; CVL: 3.2%
detectable
Sacktor Uganda a1 9 4 5 PVL: not detectable; CVL: 10%
detectable
Wright Australia 167 6 3 3 PVL: 6 months not detectable; 3.5%
CVL: detectable
Dravid India 62 7 17 0 CVL: detectable with PVL: not 27 4%
detectable; CWL=>1 log of PVL
Letendre CHARTER/HNRC 845 60 23 37 CVL=PVL with PVL: not 7%
sites detectable; CVL=>1 log of PVL
Nath Washington DC 56 11 7 4 PVL=40; OVL=20 20%
Gabuzda Boston, MA/NNTC 200,/426 (626) 11/29 (40) /17 0/12 PVL=<50, CVL=50; 6.4%
(four sites) CVL=0.5 log of PVL
Wajna Puerto Rico*™ 380 10 3/9 6/9 CVL=PVL 2.6%



Table 2. Challenges to consortium studies of CSF HIV-1 escape

Meed for common definitions of CSF escape

* Category of escape with ‘undetectable’ plasma viral load: which assay measurements (assay platform/method, lower limit of detection, cutoff for
‘undetectable” definition?

= (Category of escape with C5F/plasma HIV discordance in treated patients: what ratio considered “discordant,” what plasma viral load is considered
evidence of “treatment™?

* (Category of ‘symptomatic’ viral escape: which clinical manifestations fulfil criteria for “symptomatic’?

* (Category of ‘asymptomatic’ viral escape: what evaluation required to define as “asymptomatic'?

Determination of ART regimens considered “treatment”: include ‘old” regimens, “atypical’ regimens, ‘simplified” (two-drug) regimens?
Enrolment frecruitment methods

* Include participants referred for LP for dinical reasons?
= Screening in research-only participants, clinical setting?

= Any requirement for screening for concomitant CNS infection/inflammation (to assess for “secondary’ CSF escape)?
Data collection, dissemination, interpretation.

* Agreement on common elements of clinical and demographic data to be interpreted across sites, including methods?
* Agreement on neuropsychological test and neursimaging methods and standardisation across sites?
* Common open database?

* Willingness to share data across sites?

Samples to be collected
* Agreement on sample types (CSF supemnatant, plasma, CSF pellets, PEMC, other tissues)?

* Common methods for sample collection, processing, storage?

* Willingness to share samples across sites for specialty assays?
Infrastructure and support

* Funding mechanism for research studies that required collaboration between investigators?

* (Organisation of and support for consortium teleconferences and in-person meetings?




The CNS as a reservoir and
virus compartmentalization



CNS compartmentalization of HIV
infection

I No CSF
ﬁo compartmentalization
"% (neuroasymptomatic)
5
compartmentalization
(ADC)
O plasma
*® CSF

Pillai SK et al., Brain 2006
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CSF HIV-1 compartmentalization by env deep sequencing: relation to neuronal injury Gontact: Richard W Prce, HD.

Poster # 364 SFGH/UCSF HIV Neurology
Richard W. Price', Magnus Gisslen?, Laura P. Kincer3, Ean Spielvogel®, Amy Lin2, Jasur Eusuff2, Serena Spudich?, 755?‘1,’2,",:;",‘,’%9, Box 0870
Ronald Swanstrom?, Sarah Beth Joseph?3, and the THINC Study Group? San F ;;f;j:g;fcgfﬂj”

University of California, San Francisco, California; 2University of Gothenburg, Sweden; 3University of North Carolina Chapel Hill, Yale University, New Haven, Connecticut e/ 415-206-4457

1. Neuroasymptomatic (NA) CD4 >200 cells/uL (N=8) 2. NA CD4 <200 with normal CSF NFL (NFL-negative) (N=8)
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* Major (>30%) CSF env sequence compartmentalization in all of the 7 HAD subjects

e CSF env sequence compartmentalization also present in the other groups, including the two
without evidence of ongoing CNS injury (normal CSF NFL)

- CSF HIV-1 compartmentalization does not provide a simple biomarker of neuropathic infection




CNS PARENCHYMA AND CHOROID PLEXUS, NOT CSF, ARE
VIRAL RESERVOIRS IN MONKEYS WITH AIDS (J Mallard, CROI

2017, abs. #69)
SIV RNA+ T cells & Mo/M® in the Choroid Plexus

CDB-depleted |
m R

SIV RNA+ T cells

SIV RNA+ Mo/M®

Compartmentalized Virus in the Choroid Plexus
and Brain Parenchyma

« Simmons Association Index (SAl) - Degree of a phylogenetic population structure
+ SAl < 0.33—> compartmentalized population [Wang, et al., J. Virol 2001]

CSF C. Plexus Parenchyma
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Detection of SIV-RNA+ T cells and Mo/M® in
Ccp

- CP as a source of CSF virus.

Dispersed phylogeny of CSF viral sequences
among peripheral and CNS sequences

- the CSF is not a viral reservoir.

Mo/M® accumulation and
compartmentalization of viral sequences in CP
and CNS

- infected Mo/MQ in these tissues are the

source of CNS viral reservoir.
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BT Discordant HIV RNA in Ofactory Mucosa of HIV-positive Patients i

Clinica Universitaria di
Malattie Infettive

Calcagno A7, Allice T2, Bertero L3, Amasio EM*, Trunfio M, Imperiale D°, Ghisetti V2, Di Perri G, Cassoni P® and Bonora S'. o
1Unit of Infectious Diseases, Department of Medical Sciences, University of Torino; 2Laboratory of Microbiology and Molecular Biology, Ospedale Amedeo di Savoia, ASL TQ2; 3Unit of Pathology, 101ds, Torino, ey
Department of Medical Sciences, University of Torino; #Unit of Otor hinolar yngology, Ospedale Maria Vittoria, ASL TC2;% Unit of Neurology, Ospedale Maria Vittoria, ASL TO2, Torino, Italy. andrea.calcagno@nitoiit

Background Results (n=19) M olecular Biology
. Thec?ntrol Iof HIVin the CNSis of rqajlcl)r importancg for pre\fgnt{ng o Tolerability OM HIV RNA was detectable in 10 samples
:ﬁbt;oos?tlrjessigfgngs and, potentially, neurocognitive declinein < Short durati.on mild discomfort 725 (40_17’?;32 copies/mL [median (range)] — :'2non(!<20_358)
« CSF HIV RNA may represent a suboptimal marker of brain tissue viral an(::;gretzéggssgzr;::c?sonly . 000 . on Tresime
replication;? mositad from” : - = e 1 °
" lobated over the arlriform plate: It 1 the way of ntry nto the ONS oownmi  Naivens?  Treatednstz | | 1 ¢ T .
for several viruses and it msy contain extrace)ilular pr)zl)teins in Gender (male) 3(42.9%) 7(58.3%) i : 2
patients with dementias (tau, alpha-synuclein, etc.) Age (years) 46.7(33:51)  543(4559) ff:p &+ ° : T4 .
» Nasal Brushingis anon-invasive technique that has been used for CD4 (cell/uL) 14 (5-174) 347 (109-729) g A ° E J 7
diagnosing ciliary dyskinesia, cysticﬁbrosis and it isnow the gold plasma HIV RNA (Log;, cps/mL) 5.2 (4.9-5.7) <1.3 (<1.3-1.8) . .
standard for Creutzfeld-Jacob disease.”® CSF HIV RNA (Log, cps/mL) 22(13-3) 43 (<1317) s IR ¢
Inclusion Criteria CSF serum albumin ratio 7.6 (5.9-8.5) 5.3 (3.5-8) el OM HIV RNA | ol e
- HIV-positive patients under going LPs for clinical reasons. CSF neopterin (ng/mL) 1.6 (1-3.3) 1(0.6-1.3) 2 ] <. showeda | = |®o g
Procedure Diagnosis: : :é??leflla?ﬁg; |
- Patients under went nasal brushing (<72 hours apart from the spinal asymptomatic 5 (71.4%) 1(8.3%) 7 o ': with plasma |5 "] . . .
tap) with a flocked swab (Copan, Brescia, Italy); gﬁgg s 2 (28.6%) 5 (41.7%) B . . pi;)hgs%egdt P s,
- After local eozpinephrine application the swabs were insertedland gently Neurological symptoms 0 2 (16.6%) - not CSFHIV |2l
rolled (360°) over the nasal vault (2 swabs/nostril) by atrained Ear (headache, neuropathy) 0 4 (33.3%) 1 e o R RNA 1 e eeee
Nose Throat consultant; b (rho=0.26, B
- Swabswerethen inserted in 4%formaldehyde (FA), Copan UTM viral Pathology S v | P=0.278) L e
transport medium (UTM) or Oi;ﬁlsyasl;:esolutlon(SS). AT sampies showed a Conclusions and Further Developments

high cellularity, anti-

OMP immunoreactivity

and a median of 45%
(30-72) anti-OMP

» Nasal brushingis a safe and promising procedure that allows a non-
invasive collection of olfactory mucosa cells, including olfactory
neurons:

FA samples were stained with monoclonal anti-olfactory marker
protein (OMP, Santa Cruz Biotechnology), anti-CD3 e anti-CD20;
- UTM samples were used for quantifying HIV RNA with a CAP/CTM

HIV-1 v2.0 procedure (1 mL of NB was used as CAP/CTM input and positive cells. « Immune-staining is currently ongoing
PCR processing was evaluated with the inter nal control quaptltatlo_n Rare T-lymphocytes « HIV RNA can be measured in most samples and it correlates with
standard of the assay). Plasma and CSF HIV RNA was quantified using plasma viral load. Studies are ongoing to understand the clinical

wer e observed.
CAP/CTM v.2.0 assay (Roche Molecular, USA, LOD 20 copies/mL); ’

- SSsampleswerevortexed at 900 rpm for 5 min and stored at -80°C.
Design
HIV-substudy in a cross-sectional, controlled, diagnostic study in CNS-
affecting disorders (“SOLFAMU”, NCT02951559);
Aim of the substudy
Comparing HIV RNA and biomarkers on OM with plasma and CSF

relevance and source of this mucosal HIV RNA:
« Thecomparison of OM viral sequences with plasma, CSF and
lymphoid tissue vir uses as well as the amplification of other
viruses (CMV, EBV) is currently ongoing

. Witt M. et al. Mov Disord. 2009

. Ayala-Grosso CA, et al. Brain Pathology 2015
Orrui CD, et al. NEJM 2014

. Bongianni M, et al. JAMA Neurology 2016

1. Nightingale S, et al. Lancet Neurol. 2014

2. Gelman BB, et al. JAIDS 2013

3. Chen CR, et al. J Neurol Surg B Skull Base. 2014
4. van Riel D, et al. J Pathol. 2015
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HIV DNA Is Frequently Present within Pathologic Tissues Evaluated
at Autopsy from Combined Antiretroviral Therapy-Treated Patients
with Undetectable Viral Loads (JV 1996 Lamers et al.)

All Tissues

« 229 autopsy specimens from 20 HIV
pts who died while on cART with low
or undetectable plasma and CSF VL =
(National Neurological AIDS Bank,

NNAB) Brain

Colon

« HIV-DNA measured in tissues by
quantitative and droplet digital PCR

87)

« HIV-DNA identified in 48/87 brain Ridney Liver

tissues and 82/142 non-brain tissues e

at >200 c/million cell equivalents
* No participant was completely free of Lymph Node
tissue HIV

some tissues recovered intact HIV e

» Parallel sequencing studies from
DNA and RNA.

Spleen Testis




INTENSITY OF SUPPRESSION LINKED WITH SHIFTING
COMPARTMENTALIZATION

")
Systemic HV replication affects HIV reservoirs in body
compartments variably (corrected for blood pooling)
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Strong viral replication does not
influence HIV reservoir size in:
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HIV replication and the CNS HIV reservoir

(corrected for blood pooling)

E 2 Cortex (gray matter) Basal ganglia (gray matter) White Matter

@

2 < °

a 4o ¢ o ra— ,,Vv, )

o N3 gt e RO 3

S YAV ® 2 09t

g 20 U %:@? 8 &§°n 3 w

2 | |

gono.d 20 40 6000 20 40 6000 20 40
CNS HIV replication (log RNA copies/g of cortex)

£ 8

g Cortex (gray matter) Basal ganglia (gray matt ter) White Matter

; 80

g " \

: 4 ® o, oo.' ¥ .0 N 0 %p 9 8 °°

o Yo ) n o °

I DCGE T 2SS BR S

= {

£o
20 40 60 80 00 20 40 60 8.0 00 20 40 3 X
Sy ic HIV Replication (log RNA copies/g of spleen)

60

CNS replication
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reservoir concentration below

2,000 c/g of HIV RNA

A

Systemic (plasma) replication

No impact on brain HIV reservoir
concentration below 30,000 c/g
In white matter, size of reservoir not

influence at any systemic rate of replication
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yROI 2017, abs #68)

Tissue samples from 29

autopsy cases (NTTC)

- A more intense viral
suppression, both within the
CNS compartment and
systemically will not diminish

the total brain pool size



Early ART is Associated with lower HIV DNA Molecular Diversity
and lower

Inflammation in CSF but Does Not Prevent the Establishment of
Compartmentalized HIV DNA Populations (Oliveira MF, PLOS
Pathogens 2017)

Sequential paired blood and CSF from 16 ART-treated suppressed pts (after a median of
2.6 years from ART start):

- 9 early ART (<4 months of infection)
- 7 late ART (>14 months after infection)

Time to Start ART: @EarlyOLate Sample Location: ®CSFePBMC
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Early ART was associated with lower molecular diversity of HIV DNA in CSF in
comparison to late ART



Early ART is Associated with lower HIV DNA Molecular Diversity

and lower
Inflammation in CSF but Does Not Prevent the Establishment of

Compartmentalized HIV DNA Populations (Oliveira MF, PLOS

Pathogens 2017)
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CSF-blood HIV DNA compartmentalized in the majority (75%) of the participants
with available paired sequences, including two (66%) early ART patients



Early ART is Associated with lower HIV DNA Molecular Diversity
and lower

Inflammation in CSF but Does Not Prevent the Establishment of
Compartmentalized HIV DNA Populations (Oliveira MF, PLOS

Pathogens 2017)
Time to ART: @EarlyOLate
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Early ART was associated with lower level of IL-6 and TNF-alpha in CSF in
comparison to late ART



CNS and eradication



Latency reversing agents (LRA)

DNA r t
Vorinostat Immune system Antiretroviral

—\ therapy

° L T/ «
'Shock’ ; Kill’ >N\ ] v
. HIV particles T 755
emory
HIV =
genome CD4'T cell HIV RNA HIV proteins Dying infected cel Uninfected cell

HIV: Shock and kill, SG Deeks, Nature 487, 439—440 (26 July 2012)

 Histone deacetylase inhibitors (HDACI, e.g., varinostat)
« Bromodomain inhibitors

 Protein kinase C agonists

« Cytokines, such as IL-2 and IL-15

 Others...



Latency reversing agents (LRA)

DNA r t
Vorinostat Immune system Antiretroviral
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HIV: Shock and kill, SG Deeks, Nature 487, 439—440 (26 July 2012)

HIV
genome

Initial trials of HIV eradication examine only viral load in peripheral

blood as an indication of HIV reactivation or change in the latent

reservoir,

- But most latent HIV-1 genomes are in tissues and may respond

differently to LRA



Reactivation of SIV reservoirs in the brain of virally
suppressed macaques following administration of latency
reversing agents (Gama L et al., AIDS 2017)

+ 3 SlIV-infected pigtailed macaques ART-treated since 12 days p.i.
« Macaque MnO0 (red): control

« Macaques Mn1 (blue) and Mn2 (green) treated with ingenol-B starting at 530 days p.i. with
ingenol-B and ingenol-B plus vorinostat
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Reactivation of SIV reservoirs in the brain of virally
suppressed macaques following administration of latency
reversing agents (Gama L et al., AIDS 2017)

« 3 SlIV-infected pigtailed macaques ART-treated since 12 days p.i.

« Macaque MnO (red): control

« Macaques Mn1 (blue) and Mn2 (green) treated with ingenol-B starting at 530 days p.i. with
ingenol-B and ingenol-B plus vorinostat
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Reactivation of SIV reservoirs in the brain of virally
suppressed macaques following administration of latency
reversing agents (Gama L et al., AIDS 2017)

- Unique SIV variant in CSF of macaque Mn2

Mind acuts Infection - TEGEGETTAA CAGGGAATEE AGCAACAACA ACAACAACAA CAACAACAGC ATCAACAACA ACACCAAZAG GAAGAGCAGA TETTGTAAAT GAAACTAGTT CTTGTGTAAA ARACAATAAT TGTACAGSCT TAGAGCAAGA ACCA
Bogl- THGGGGTTAA CAGGGAATGE AGCAACAACA ACAACAACAA CAACAACAGE ATCAACAALCA ACACCAAAAGL GAAGAGCAGA TGTTGTAAAT GAAACTAGTT CITGTGTAAA AAACAATAAT TGTACAGGCT TAGAGLAAGA ACCA
G 2 - TEGGRGAETTAA CAGGGAATGE AGCAACAACA ACAACAACAR CAACAACAGE ATCAACAACA ACACCAAAAG GAACAGCAGA TATTGTAAAT GAAACTAGTT CTTETOGTAAA AAACAATAAT TOTACAGSCT TAGAGCEGGA ACCA
S d- TOGGGGTTAA CAGGGAATGEL AGCAACAACA AC---AACAA CAACAACAGL ATCAACAALA ACACCAAAAG GAAGAGLAGA TGTTGTAAAT GAAACTAGTT CTTGTGTAAA ARACAATAAT TGTACAGGLT TAGAGLAAGA ACCA
Seqd. TGGGGGTTAA CAGGGAATGE AGCAACAACA ACAACAACAA CASCAACAAC ATCAACAACA ACACCAAAAG AAA--~CABA TGTTGTAAAY GAAACTAGTY CTTGTGTAAR AAACAATAAT THTACAGGCT TAGAGCCGGA ACCA
S0q5- THGOGGTTAA CAGOGGAATGT ACCAACAACA ACAGTACLAA CABCAALACC AT-------- ---- CAAAAG RAACAGCARA TATTGTAAAT GAAACTAGTT CTTGTGTAGA AAACAATAAT TGTACAGGCLT TAGAGCAAGA ACCA
Seql- TOGOGGTTAA (AGGGAATGT ACCAACAACA ACAGTACCAA CAGCAACACC AT-------=- ---- CAAAAG AAACAGCARA TGTTGIAAAT GAAA TAGTT CTTGTATAAA AMACAATAAT TGTACAGGLY TAGAGCCGGA ALCA

Seql | Seq2 | Seq3 |Seqd |Seq5 | Seqb
CSF | 29 2

Plasma | 87 2 11 - - -
PEMC | 81 — — — — 19
oc | 81 - - - - 19
BG | 86 - 14 — — .
PC a1 - 9 - - -
Spleen | 100 — — — — —
Liver | 100 - - - - -
Lung | 90 - 10 - - - .
Kidney | 80 — 12 B = - - The most abundant SIV genotype in

ALN | 75 - 13 - - | 12 CSF was unique and expanded
BLN | 77 - 11 - - | 12

CLN | 90 = = 0 - — independent from viruses found in the

ALN | 34 - - 66 - - eripher
SLN | 100 | - _ . _ — periphery

Brain




Reactivation of SIV reservoirs in the brain of virally
suppressed macaques following administration of latency
reversing agents (Gama L et al., AIDS 2017)

» Focal SIV RNA in the occipital cortex » »

of macaques Mn2 (ISH) »

» Colocalization of SIV-RNA (ISH-red)
and CD68 (IHC-green) in macaque
Mn2

- The CNS harbors latent SIV genomes
after long-term suppression by ART,

indicating that the brain represents a

potential viral reservoir and should be

seriouslv considered durina AIDS cure



CNS-specific regulatory elements in brain-derived HIV-1
strains affect responses to latency-reversing agents with
implications for cure strategies (LR Grey, Molecular
Psychiatry, 2016)

NFxB Splll Spll Spl

— - T T

HXB2

CiB1 (1/2)
CiCl (3/3)
CirPl (3/3)
C3C1 (3/3)
C3s1 (2/4)
€383 (2/4)
C3P1 (2/3)
C3P3 (1/3)
M2B1 (1/5)
M2B2 (4/5)
M2L1 (3/3)
M3B5 (1/6)
M3B7 (1/8)
M3B13 (1/6)
M3B22 (2/6)
M3B26 (1/6)
M3L18 (4/4)

TCCAGGG -AGGCGTGGCCTGGGCGGGACTG AGT GAGCCC
ot Vo O PR DA L N L U t GAGCCC
DCONGEG G- B35 7o oo st sinea v o sales GAGCCC
TCCAGGG g..... Becosnsnscnnosssseenssesss GAGCCC
TCORESE /Gie oo ionis B e PR 3 res GAGCCC
TCCALGG G.ovvvvos B s e S GAGCCC
TCCALGG G.vvvvrns a..... TP A e GAGCCC
TCCAGGG =...®.eveecncnnannans R GAGCCC
TCEABEE ~o:o0sss smavsss asioains O Vi e S GAGCCC
ool Ve o PP e S N PR PR GAGCCC
POOAGEG == oeevvensensasenssosensssesos GAGCCC
PO W vnianiinsniosieussipmsmransies GAGCCC
TOCRBEG G v o C it o ole winma v ss & e araccc
oo el S e Yo e anaccc
TCEARGE: @ s £ o5 0o diaivsrs et raals PRI TR araccc
FOLHRGE (G5 2L boa Bos e AR s o e e s ol O anaccC
PECBRGE G- « s Lo +sBirs s aios srorbnin’s T s T anacCcC
DOCRBEE G o s B ssivioiisraisssimniiss s s e GAGCCC

CNS-derived HIV-1 strains (grey) have
LTR polymorphisms within and
surrounding the Sp transcription factor

motifs
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Luciferase activity (rel to Z1)
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LTR polymorphisms result in decreased
binding to Sp1 and reduced
transcriptional activity of CNS-derived HIV
(orange) compared with lymphoid-derived
LTRs (blue)



CNS-specific regulatory elements in brain-derived HIV-1
strains affect responses to latency-reversing agents with
implications for cure strategies (LR Grey, Molecular
Psychiatry, 2016)

a Panobinostat b Romidepsin e Disulfiram
15 9 Z1=14-fold 15 9 Z1=10-fold 15 9 z1=2.0-old

Activation over basal (rel. to Z1)

CNS-derived viruses are less responsive to activation by the HDACi panobinostat and romidepsin
compared with lymphoid-derived viruses.
- CNS strains have unique transcriptional regulatory mechanisms, which impact the latency regulation



Conclusions

* CNS still relevant as target organ

* Additional evidence for CNS as tissue
reservoir, which may have implications
for HIV eradication



