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Abstract

Objectives: Current antiretroviral therapy can suppress HIV replication, increase CD4 count and result in increased
lifespan. However, it cannot eradicate the virus due to the presence of latent provirus in cellular reservoirs, such as
resting CD4+ T cells. Using combination latency-reversing agents to shock the virus out of latency for elimination through
immune clearance or viral cytopathic effect is one of the most promising strategies for HIV eradication. Specifically,
recent evidence shows that isoform-selective histone deacetylase inhibitors may be more effective than their non-selective
counterparts. Therefore, identification and characterisation of new isoform-selective compounds are of prime importance.
Here, we sought to determine the ability of two new isoform-targeted hydroxamic acid derivatives to reactivate HIV
from latency.

Methods: We used cell lines and infected primary resting CD4+T cells. These were treated with these compounds with
HIV reactivation measured using fluorescence-activated cell sorting, Western blots and luciferase luminescence. Isoform
selectivity and acetylation of the HIV promoter were measured by Western blotting and chromatic immunoprecipitation.
Results and conclusions: The two new hydroxamic acid derivatives, MC2625 and MC1742, potently reactivate HIV
from latency. These compounds are isoform-selective histone deacetylate inhibitors that increase the levels of histone
acetylation at the HIV promoter. In addition, they synergise effectively with the protein kinase C modulators bryostatin-1
and INDY, an inhibitor of the dual-specificity tyrosine phosphorylation regulated kinase TA. We conclude that the
combinations of new hydroxamic acid derivatives and bryostatin-1 or INDY could be a new tool for HIV reactivation in
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the cure efforts.
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Introduction

Modern antiretroviral therapy successfully controls HIV replication
to undetectable levels in compliant individuals. Despite its efficacy,
medication has to be taken lifelong and does not eliminate a
latent reservoir of provirus identified in memory CD4+ T cells
and, possibly, other reservoirs [1-3]. Several strategies have been
proposed to eliminate this reservoir, most importantly, the ‘shock-
and-kill" approach, whereby reactivation of the latent provirus
might lead to the death of infected resting CD4+T cells via viral
cytopathic effects or immune clearance [4-6]. One of the promis-
ing molecules towards ‘shock and kill" is histone deacetylase
inhibitor (HDACi). These molecules reactivate viral production by
facilitating histone acetylation, leading to chromatin unwinding
and transcription. The most studied HDACi is the hydroxamic
acid derivative vorinostat [suberoylanilide hydroxamic acid (SAHA)]
[4,7-9].

However, an important drawback of SAHA and other HDACis
currently in preclinical testing is their lack of efficacy in clinical
studies. Isoform-selective HDACis could be made more potent,
especially in combination with other latency-reversing agents
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(LRAs) [10,111. In addition, they are less likely to be prone to
off-target effects. While there are at least four different classes
of histone deacetylases (HDACs) with over 15 distinct proteins,
only a subset of class | HDACs (HDAC 1, 2 and 3) seem critical in
terms of HIV latency [12,13]. Compounds such as SAHA inhibit
most classes of HDACs. We and others have recently demon-
strated that isoform-selective compounds can reactivate HIV and
can be even more potent than their pan-HDACi counterparts
[10,11]. The search for more specified HDACi is of importance as
these molecules promise to disrupt fewer cellular processes than
SAHA, potentially leading to fewer side effects. More importantly,
multiple clinical studies have shown that a single-agent HDACi
is unlikely to reduce the reservoir size [4,14,15]. Combination
with other agents, such as protein kinase C (PKC) analogues,
which are much more potent in vitro, is yet to go into human
trials [16,17]. Here, we have characterised two novel molecules,
MC2625 and MC1742, initially identified through virtual screen-
ing with enhanced comparative binding energy analysis [18] to
be class | isoform-selective compounds. We selected these two
compounds as they were predicted to be isoform selective, even
though, like SAHA, they are of the hydroxamic acid family. Both
compounds reactivate HIV from latency and increase histone
acetylation at the level of the HIV promoter. Unlike SAHA, both
MC2625 and MC1742 were shown to be relatively isoform specific.
Furthermore, we have shown that they synergise with INDY, an
inhibitor of the dual-specificity tyrosine phosphorylation-regu-
lated kinase TA (DYRK1A), and also with the PKC modulator,
bryostatin-1.

© 2019 The Authors. Journal of Virus Eradication published by Mediscript Ltd
This is an open access article published under the terms of a Creative Commons License.
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Materials and methods
Primary cell studies

The Washington University Institutional Review Board (IRB)
approved the study. All blood donors signed the IRB-approved
informed consent.

Cell lines

The J-Lat 10.6 cells, a derivative of Jurkat T cells, were maintained
in Roswell Park Memorial Institute (RPMI) 1640 medium plus
10% heat-inactivated fetal bovine serum (FBS), 200nM L-
glutamine and penicillin/streptomycin. They were obtained from
the National Institutes of Health (NIH) AIDS Reagent Program
and have been well described and extensively used in HIV reac-
tivation studies [19,20]. Briefly, they are a clone of Jurkat cells
infected with HIV-TR7E-GFP that express GFP at low levels at
baseline. Upon stimulation with LRAs, cells express high GFP
levels that can be measured by FACS. Cells were treated for 24
hours with the various LRAs, and FACS analysis was performed
for GFP+ cells using the Becton Dickinson (Franklin Lakes, NJ,
USA) FACS system. Cells typically diverged into two groups.
Healthier cells to the right of the scatter plot were selected across
the various treatments for the analysis.

Cellular viability assays

The MTT assay was used for all toxicity assays to check cell viability
in response to the tested compounds [21]. The assay is based
on the reduction of MTT dye to formazan by mitochondrial
enzymes present in viable cells. Subsequent absorbance reading
is proportional to the number of viable cells per well. J-Lat 10.6
cells or, where indicated, primary CD4+ T cells were incubated
with compounds for 24 hours, after which they were exposed to
MTT dye (Sigma, Saint Louis, MO, USA) for 3 hours. Cells were
then lysed with a solubilisation buffer. The absorbance of each
sample was measured at 570-nm wavelength using the Tecan
microplate reader with the Magellan software (TECAN, Mannedorf,
Switzerland).

Western blots

J-Lat 10.6 cells or primary T cells were incubated with compounds
at the indicated time points. Cells were lysed with 0.2% NP40
with protease/phosphatase inhibitors. Twenty to forty micrograms
of protein was run on 12.5% agarose gel and then transferred
to nitrocellulose for 1 hour. Membranes were blocked with 5%
milk in 0.05% phosphate-buffered saline Tween 20 for 1 hour.
Primary antibodies were incubated overnight at 4°C, followed
by wash and horseradish peroxidase enzyme (HRP)-conjugated
secondary antibodies incubated for 1 hour at room temperature.
Signal was detected with Femto Super Signal (Thermo Fisher
Scientific, Waltham, MA, USA). Actin was used as loading control.

Quantitative reverse-transcriptase polymerase chain reaction and
chromatin immunoprecipitation

Total cell RNA extraction was performed with RNeasy Mini Kit
(Qiagen, Hilden, Germany) according to the manufacturer’s
instructions. Real-time gRT-PCR was done with the one-step
RT-PCR kit (Bio-Rad, Hercules, CA, USA) using the Bio-Rad
CFX Connect system (Bio-Rad) with SYBR Green I. All reac-
tions included a negative control in which no RT was added.
Gene expression was calculated by the comparative CT method
(2724 using GAPDH as control. The gag primers used were
f (5’-GACGCCTCGCACCCATCTC-3") and r (5’-CTGAAGCGCG-
CACGGCAA-3"). ChIP was performed using a kit from Abcam
(ab500; Cambridge, UK) according to the manufacturer’s protocol.

Briefly, J-Lat 10.6 cells were incubated with compounds for 24
hours. Immunoprecipitation was performed with monoclonal
acetylated histone H3 antibody or monoclonal IgG antibody as
isotype control. HIV-1 LTR was amplified by quantitative PCR
from total chromatin (input) or immunoprecipitated DNA using
the following primers: f: 5’-AGCCCTCAGATG CTACATATAAGCA-3’
and r: 5’-TAG CCAGAGAGCTCCCAGGCTCAG A-3’. GAPDH pro-
moter primers were f: 5’-ATGGTTGCCACTGGGGATCT-3" and r:
5’-TGCCAAAGCCTAGGGGAAGA-3’. The amount of amplified DNA
was expressed as percent of the input. Data sets were normalised
to input values using threshold numbers of cycles as follows: %
input= 2(CTinput—CTIP) % 100.

Primary cell latency model

We have used the model described by Greene et al. [22]. Resting
primary T cell were isolated and infected for 2 hours with HIV-
TNL4-3 luciferase virus (a gift from Warner Greene) using spi-
noculation for 2 hours at 37°C. Cells were then washed three
times, pulled together from the 96-well plates and incubated
with T0uM of darunavir for 48 hours. Cells were again washed,
divided into a million cells each and incubated with the LRAs for
48 hours. This was done in the presence of the integrase inhibitor
raltegravir to prevent new integration events. HIV reactivation
was measured as luciferase luminescence or Western blots of
cell lysates.

Primary cell isolation and culture

Peripheral blood mononuclear cells were isolated from blood
donated by HIV seronegative participants using a Ficoll-Hypaque
gradient (GE Healthcare, Chicago, IL, USA). The EasySep human
CD4+T cell Enrichment Kit (STEMCELL Technologies, Vancouver,
BC, Canada) was used for CD4+T cell isolation. Cells were further
purified to resting CD4+ T cells where needed by depleting cells
expressing CD25 using a negative selection kit from STEMCELL
Technologies according to the manufacturer’s instructions. Cells
were maintained in RPMI with 10% FBS after isolation. The purity
of CD4+T cells was verified by flow cytometry and was generally
found to be 98%.

Chemicals and antibodies

The following chemicals were obtained from Sigma: bryostatin-1
and SAHA (vorinostat). CD3,/CD28 beads were from Thermo Fisher
Scientific (Waltham, MA, USA). Fluorescein isothiocyanate (FITC)-
conjugated anti-human CD69 (clone FN50, cat # 11-0699-41)
and allophycocyanin (APC)-conjugated anti-human CD25 (clone
BC96, cat # 17-0259-41) were from eBioscience (San Diego,
CA, USA). Mouse isotype control IgG (5415S), acetylated tubulin
Lys 40 (#6-11B-1), rabbit monoclonal NF-xB p65 (D14E12)
and acetylated histone H3 Lys9/Lys14 (#9677) antibodies were
obtained from Cell Signaling (Danvers, MA, USA). Goat polyclonal
actin (5C1615) and donkey anti-goat IgG HRP (SC-2020) were
from Santa Cruz Biotechnology Inc (Dallas, TX, USA). Monoclonal
p24 gag antibody was obtained through the NIH AIDS Reagent
Program, Division of AIDS, National Institute of Allergy and Infec-
tious Diseases, NIH: anti-HIV-1 p24 hybridoma (183-H12-5C)
from Dr Bruce Chesebro [19]. The HDACis were designed with
a computational ligand screening analysis based on compara-
tive binding energy [20]. The organic synthesis of MC1742 and
MC2625 has been previously described [22].

Bliss independence model and isobole analysis

We used the Bliss independence model, which is one of the
ways to differentiate between additive and synergistic effects of
two combined compounds, which has been previously described
[10,23]. The second method for evaluating drug synergism that
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we used was isobole analysis [24]. With this method, a sepa-
rate response curve is generated for the drug A effect at each
of several drug B concentrations. The drug B concentration
at which drug A achieves 50% of the maximum response is
calculated according to each response curve. These values are
then plotted on a graph of (concentration of drug A, concen-
tration of drug B) with a new curve along which 50% of the
maximum response consistently arises; this new curve is called an
isobole. A straight or nearly straight line is generated if the two
drugs are additive, and a concave curve is generated if the two
are synergistic.

Statistics

Student’s t-test was used for pairwise comparisons and one-way
analysis of variance was performed for multiple comparisons using

the GraphPad Prism software (GraphPad Software Inc, La Jolla,
CA, USA). A P-value of <0.05 was considered significant.

Results

New hydroxamic acid derivatives reactivate HIV
from latency

To test the ability of these compounds (Figure 1) to reactivate
HIV from latency, we used the well-described JLAT 10.6 cells
[19,20]. These Jurkat-derived cells have HIVAenvGFP integrated
at one position in the genome with GFP in place of the Nef gene.
At baseline, HIV is latent and GFP expression is undetectable.
Upon activation with LRAs, HIV reactivation can be measured
by GFP+ cells using fluorescence-activated cell sorting (FACS).
As shown in Figure 2a, there was a dose-dependent increase
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Figure 1. Structure of (a) SAHA (vorinostat) compared to the new hydroxamic acid derivatives (b) MC2625 and (c) MC1742 presented in this paper. SAHA: suberoylanilide
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Figure 2. MC2625 and MC1742 reactivate HIV from latency. (a) J-Lat 10.6 cells were incubated with compounds at indicated concentrations for 24 hours. Percent green
fluorescent protein positive (GFP+) GFP+ cells were measured by FACS and were used as a measure of HIV reactivation from latency. SAHA and DMSO were used as
positive and negative controls, respectively. (b) J-Lat 10.6 cells were incubated with the indicated compounds for 24 hours, and HIV-1 mRNA was quantified by
quantitative reverse-transcriptase polymerase chain reaction with primers for gag, using GAPDH as internal control. Fold change is relative to DMSO. (c) J-Lat 10.6 cells
were incubated with the compounds for 24 hours, and Western blots were performed for HIV-1 gag and actin. (d) J-Lat 10.6 cells were incubated with the indicated
compounds for 24 hours, and MTT toxicity assay was performed as described in Materials and methods. (e,f) Measurement of EC50 for MC2625 and MC1742. J-Lat 10.6
cells were incubated with increasing concentrations of compounds and FACS for GFP+ cells performed previously. Data show means, and error bars indicate £SEM, n=3.
**P<0.001, *P<0.05. Student’s t-test was used for pairwise comparisons with DMSO. DMSO: dimethylsulphoxide; FACS: fluorescence-activated cell sorting; MTT:
3-(4,5-dimethylthiazolyl-2)-2,5-diphenyltetrazolium bromide; SAHA: suberoylanilide hydroxamic acid; TNF-c:, tumour necrosis factor-o
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in HIV reactivation for both MC1742 and M(C2625, with HIV
reactivation increasing from baseline below 3%-25%. To use
a different method to measure HIV reactivation, we measured
HIV-1 gag mRNA by quantitative reverse-transcriptase polymerase
chain reaction (qRT-PCR) in the JLAT 10.6 cells. Figure 2b shows
that HIV mRNA was increased up to 180-fold in the presence of
MC2625 or MC1742. To determine if the HIV reactivation observed
via FACS and qRT-PCR correlated with HIV products, we have
measured HIV-1 Gag protein using Western blots. Again, there
was a dose-dependent increase of the protein upon treatment
with these compounds (Figure 2c). Toxicity evaluation in the
JLAT 10.6 cells produced levels similar to those of SAHA (Figure
2d). EC50 determinations (Figure 2e,f) showed that MC2625
and MC1742 were of similar potency (EC50, 350nM). This data
confirmed that these two new hydroxamic compounds are HIV
latency-reversing agents comparable to SAHA.

MC1742 and MC2625 reactivate latent HIV in a primary
cell model of latency

Next, we examined if these compounds could reactivate HIV
in a primary cell model of latency. For this, we used the model
described by Greene et al. [21]. Briefly, resting CD4+ T cells
were infected with full-length HIV-Luc by spinoculation for 2
hours, washed and allowed to incubate with protease inhibitor
(darunavir) for 48 hours. Cells were washed again and treated
with various LRAs for 24 hours in the presence of integrase
inhibitor raltegravir. HIV reactivation was measured by luciferase
luminescence in cell lysates. As shown in Figure 3a, there was
minimal background luciferase detected with dimethylsulphoxide,
while global activation of the T cells using CD3,/CD28 beads led
to extensive reactivation. Both MC2625 and MC1742 showed
significant dose-dependent reactivation of HIV in the primary
cell latency model with 6.4- and 4.3-fold increases, respectively
(Figure 3a). Notably, these compounds were non-toxic to primary
CD4+T cells up to TOuM in concentration, which showed about
20% cell loss (Figure 3b). To confirm the production of HIV
products in the primary cell latency system, we measured HIV
Gag by Western blots. As shown in Figure 3c, HIV gag p55
could be detected with SAHA and the new compounds at 1uM
concentration. We could not detect Gag products p44 and p24
as we did in Figure 2c, most likely due to the low amounts of
Gag produced in the primary cell system. Together, the data show
that these hydroxamic acid-derived HDACis are potent LRAs.

MC1742 and M(C2625 are isoform selective and enhance
histone H3 acetylation at the HIV promoter

We then proceeded to test the HDAC class selectivity for these
compounds. We used acetylation of histone H3 (class | HDAC)
and acetylation of tubulin, which measures HDAC 6 (class I
HDACQ) inhibition. We treated primary resting CD4+ T cells with
increasing concentrations of compounds for 8 hours and measured
acetylated H3 and tubulin. At a dose of 1uM, SAHA treatment
resulted in the acetylation of both histone H3 and tubulin, as
expected for a pan-HDACi (Figure 4a). At the same concentration,
both MC2625 and MC1742 increased levels of acetylated histone
H3 without significant increases in tubulin. When the dose was
doubled to 2 uM, MC1742, but not MC2625, showed tubulin
acetylation. These data demonstrate that while both compounds
are class | isoform targeted at concentrations that can induce HIV
reactivation, MC2625 is more selective than MC1742 in resting
CD+ T cells (Figure 4a). Since SAHA has been shown to inhibit
nuclear factor-kappa B (NF-kB) activation when combined with
bryostatin-1 [11], we tested these compounds for their effect on
NF-xB p65 activation. Incubation of resting T cells with SAHA and
byrostatin-1 showed about 40% reduction in active p65 levels
(Figure 4b). However, combination of MC2625 or MC1742 with
bryostatin-1 showed no difference in active p65 levels similar to
that with entinostat, a benzamide isoform-selective HDACi [11].
This showed that the more selective hydroxamic acid derivatives
do not inhibit NF-xB when combined with bryostatin-1. To deter-
mine if the compounds influenced HIV promoter acetylation, we
performed chromatin immunoprecipitation (ChIP) using specific
antibody for acetylated histone H3 and HIV-1 long-terminal repeat
(LTR) primers. Figure 4c shows that both compounds, like SAHA,
enriched the portion of Ac-H3 present at the HIV LTR without
increasing acetylation at the glyceraldehyde-3 phosphate dehy-
drogenase (GAPDH) promoter (Figure 4d). Together, these data
confirm the new hydroxamic compounds as isoform-selective
HDACis that increase histone acetylation at the HIV promoter.

MC1742 and MC2625 synergise with bryostatin-1
and INDY

Single-compound activation of latent HIV is unlikely to reactivate
enough virus to reduce the HIV reservoir size. It has been sug-
gested that a combination of several agents is more likely to be
successful. So far, some of the most potent reactivation agents
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Figure 3. MC1742 and M(C2625 induce HIV reactivation in a primary cell latency model (Greene model). (a) Resting CD4+ T cells were infected with replication-competent HIV-Luc
and were treated with the protease inhibitor darunavir for 2 days. Cells were incubated with the compounds shown for 24 hours in the presence of raltegravir (see
Materials and methods for details). HIV reactivation was measured using luciferase luminescence in infected cell lysates normalised to total protein concentration. (b)
Toxicity profile of MC1742 and MC2625 in resting T cells. Primary resting T cells were incubated with the indicated compounds for 48 hours, and the MTT toxicity assay
was performed as described in Materials and methods. (c) Primary resting CD4+ T cells prepared as in (a) were reactivated for 24 hours, and Western blots were performed
for gag and actin. Data indicate means, and error bars indicate £SEM, n=3. **P<0.001, *P<0.05. Student’s t-test was used for pairwise comparisons with DMSO.
DMSO: dimethylsulphoxide; MTT: 3-(4,5-dimethylthiazolyl-2)-2,5-diphenyltetrazolium bromide; SAHA: suberoylanilide hydroxamic acid
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CD4+T cells for 8 hours. Acetylated histone H3 (a measure of class | HDAC) and acetylated tubulin (a measure of class Il HDAC) were resolved on WBs. Quantification of
acetylated tubulin over actin was normalised to SAHA. (b) MC2625 and MC1742 do not inhibit NF-xB activation. Primary CD4+ T cells were incubated with the indicated
compounds with or without 5nM of byrostatin-1 for 24 hours, and WB was performed for NF-xB p65 and actin. Quantification of p65 over actin was normalised to
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are combinations of HDACis and PKC agonists like bryostatin-1
[10,16,25]. Therefore, we determined if the new compounds had
synergy with bryostatin-1 and the DYRK1A inhibitor INDY, found
previously to reactivate HIV from latency and prime T cells for
reactivation by bryostatin-1 [26,27]. High doses of bryostatin-1
result in excellent reactivation of HIV from latency, but dose is
limited by cellular proliferation and toxicity. We have performed a
titration of the new HDACis with constant doses of bryostatin-1
or INDY and measured HIV reactivation with percentages of GFP+
cells. Since byrostain-1 and INDY do not show much reactivation
at the concentrations of 1nM and 50 uM, respectively (Figure
5a,b), the responses we observed looked synergistic rather than
additive (Figure 5¢,d). To determine if this effect was synergis-
tic, we used the Bliss independence model (see Materials and
methods). We treated J-Lat 10.6 cells with a constant dose of
MC2625 or MC1742 in the presence or absence of bryosta-
tin-1 and INDY and measured HIV reactivation using qRT-PCR.
As shown in Figure 5e, experimental results for the combined
treatment exceeded those predicted by the Bliss independence
model (red lines), indicating a synergistic rather than additive
effect. To evaluate synergy in an even more robust manner, we
used an isobole analysis [24,28]. With J-Lat 10.6 cell activation
as the output, we generated individual response curves to SAHA
and M(C2625 at five different INDY concentrations and similarly
for SAHA and MC1742 individually using different bryostatin-1
concentrations. For each concentration of INDY or bryostatin-1,
we calculated the concentration of HDACi at which 45% of JLAT
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10.6 cells were activated (=50% of maximum J-Lat 10.6 activa-
tion, assuming maximum JLAT 10.6 activation to be 90%) along
the curve and then plotted this concentration against INDY or
bryostatin-1 concentration on a new graph to generate the isobole.
If two drugs are additive, the isobole is predicted to be linear or
nearly linear (red lines) and concave if synergistic. For all the four
combinations evaluated, we observed concavity underneath the
predicted isobole for additive action (Figure 5f-i). This confirms
that these combinations were synergistic.

MC1742 and M(C2625 do not activate resting T cells

An important attribute of a good LRA is HIV reactivation from
latency without global T cell activation. To investigate if these
compounds influence T cell activation, we used primary CD4+
T cells depleted of activated CD25+ cells. After incubation with
the various compounds, FACS was performed for CD25+ (as a
marker for highly activated T cells) and CD69 (an early activation
marker) to quantify the cellular activation status. As shown in
Figure 6a, these compounds did not activate resting T cells at
concentrations that reactivated HIV from latency in resting cells.
In combination with T nM of bryostatin-1, activation of CD69 was
observed as previously observed [16]. Also, these combinations
did not have a toxic effect on resting CD4+ T cells as measured by
the 3-(4,5-dimethylthiazolyl-2)-2,5-diphenyltetrazolium bromide
(MTT) assay (Figure 6b). However, proliferative effects of CD3/
CD28 and bryostatin-1 were observed (Figure 5b). Therefore,
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Figure 6. Combinations of hydroxamic acid derivatives with INDY or bryostatin-1 do not activate primary resting T cells. (a) Primary resting CD4+CD25— cells were isolated from

HIV-negative blood donors and incubated with the indicated compounds for 24 hours. Cells were incubated with CD25 or CD69 antibody, and fluorescence-activated cell
sorting was performed. (b) Toxicity profile of the latency-reversing agent combinations in primary T cells. Resting T cells were incubated with the indicated compounds,
and MTT toxicity assay was performed as in Materials and methods. DMSO: dimethylsulphoxide; MTT: 3-(4,5-dimethylthiazolyl-2)-2,5-diphenyltetrazolium bromide;

SAHA: suberoylanilide hydroxamic acid

MC2625 and MC1742 reactivate HIV from latency without acti-
vating T cells, making them potentially useful LRAs.

Discussion

In terms of the present HIV cure efforts, the search is ongoing
for a potent LRA that could reactivate HIV from latency in an
efficient manner with minimal off-target effects. Novel compounds
used in different combinations need to be identified and tested to
increase the chances of finding an ideal LRA that will work in the
clinical setting. Here, we have shown that two new hydroxamic
acid derivatives, MC2625 and MC1742, are isoform-selective
LRAs that enhance histone H3 acetylation at the HIV promoter
but do not activate resting T cells. Moreover, these compounds
show synergy with bryostatin-1 and INDY, the DRYKTA inhibitor.

Although these compounds were slightly less potent than SAHA,
the advantage is their relative isoform selectivity. The induction
of class | HDACs, which are more relevant for HIV, is expected
to result in fewer side effects when tested in humans. In support
of this, Zaikos et al. have shown that SAHA can inhibit transcrip-
tion factors that promote HIV reactivation when combined with
bryostatin-1 [11]. We recently identified largazoles as isoform-
selective class | specific HDACis, which are more potent than

that is still undetermined [27]. The finding that DYRK1A depletion
helps T cells transition to a more active phenotype may offer clues
as to their effect on HIV latency [30]. Ongoing work is looking
at the role DYRK1A plays in HIV-infected resting T cells. Since
a single agent is unlikely to make a significant dent in the HIV
reservoir, the search for new combinations of compounds with
different mechanisms of action on HIV latency should continue.
The identification of MC2625 and MC1742, in combination with
bryostatin-1 and INDY, is a step in this direction.
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