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Histone Deactylases (HDACs)

Class 1 Class 2
-Include HDAC ], 2, 3, 8 -Include HDAC4, 5, 6, 7,9, 10
-Classified based on their -Classified based on their
sequence homology to sequence homology to
yeast RPD3 yeast HDA1
-350-500 amino acids in length - ~1000 amino acids in length
-HDAC 1, 2 found in nucleus - Generally cytosolic but can
be chaperoned into the
- HDAC 3 found in nucleus and nucleus
cytoplasm




HIV Latency and HDACs

- HDAC 1 found at the HIV-1 LTR

(Coull et al., J Virol. 2000; Williams et al., EMBO J. 2006; Jiang et al., J Virol.
2007)

- HDAC 1 & 2 found at the HIV-1 LTR
(Marban et al., EMBO J. 2009)

- HDAC 1, 2 & 3 found at the HIV-1 LTR
(Keedy et al., J Virol. 2009)

- Inhibitors selective for class | HDACs (1, 2, 3, 8) are more
efficient activators of the HIV-1 LTR than inhibitors

selective for class 2 HDACs (4, 5, 6, 7, 9, 10)
(Archin et al., AIDS, 2009)

- Potent activators of HIV-1 expression are found among

non-class selective and class 1 selective HDAC inhibitors
(Savarino et al., Retrovirology, 2009)



Study Objective

Use a multidisciplinary approach
(biochemistry, virology, genetics) to identify
the HDAC isoforms responsible for HIV-1
latency

-Use JBIGFP cells as a model for HIV-1 latency (Jurkat cell line
latently infected with NL4- 3 HIV-1 engineered to express

EGFP)
(Kutsch et al., J Virol. 2002)



Chemical Structures of HDACi
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HDACiI: Inhibition of HDAC], Toxicity, and Reactivation of
. Latent HIV-1

Inhibition of Toxicity in Jurkat Maximal Sub- J89GFP Cells Expressing
HDACi HDAC1 Cells Cytotoxic Dose HIV-1 after 24 or48 h
IC, (M) CC, (M) (LM) Exposure to HDACi (%)
Apicidin 0.005 0.5-1.0 0.1 20/ 20.7
HC Toxin 1.0 0.05 0.005 1.3/1
M344 423 0.5 0.1 3.1/3.1
MC1293 1944 10.0 5 2.7/5
Scriptaid 0.66 1.0-5.0 0.5 24.8 /22.9
Oxamflatin 0.01 1.0-5.0 0.5 82.2 /575
SB >50 000 > 10000 1000 66.4 / 56.2
SBP >50 000 1 000 - 10000 1000 25/1.7
TSA 3.3 0.1 0.05 17.2/15.4
Valproic Acid > 50000 10 000 1000 43/8.5
SAHA 0.36 0.5 0.5 1.6/11.2
CAY10398 70.1 1.0 0.5 09/1
CAY10433 1045 1 000 10 5.2/11.8
Depudecin 6027 5.0 1 1.3/0.9
SBHA 7 844 100 100 57.5/35.6
SN >50 000 10 10 1/0.7




HDACiI: Inhibition of HDAC], Toxicity, and Reactivation of
. Latent HIV-1

Inhibition of Toxicity in Jurkat Maximal Sub- J89GFP Cells Expressing
HDACi HDAC1 Cells Cytotoxic Dose HIV-1 after 24 or48 h
IC;, (nM) CC;, (HM) (LM) Exposure to HDACi (%)
Apicidin 0.005 0.5-1.0 0.1 20/ 20.7
Scriptaid 0.66 1.0-5.0 0.5 24.8 / 22.9
Oxamflatin 0.01 1.0-5.0 0.5 82.2/57.5
SAHA 0.36 0.5 0.5 1.6 /11.2




Reactivation of Latent HIV-1 Expression by HDACi’s

DNA Microarray Analyses
7-9% of genes significantly
up- or down-regulated by
Apicidin & Oxamflatin
Expression of HIV proteins
contributes to this!
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HDACIi Exhibit a Wide Range of Activity Against Different
HDAC Isoforms
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HDACI Activity Against Class 2 HDACs

HDAC ICso (M)

Oxamflatin | Apicidin Scriptaid | SAHA
HDAC 4 3800 >50,000 14000 >50,000
HDAC 5 >50,000 >50,000 >50,000 >50,000
HDAC 6 390 >50,000 34 5500
HDAC 7 340 >50,000 2200 >50,000
HDAC9 >50,000 >50,000 >50,000 >50,000




HDACI Activity Against Class 1 HDACs

HDAC IC;, (nM)

Oxamflatin | Apicidin Scriptaid | SAHA
HDAC1 |0.010 0.0052 0.66 0.36
HDAC 2 |0.016 0.012 1.4 0.62
HDAC3 (4.3 6.5 320 600
HDACS8 |0.023 0.012 9.0 2.1




HDACI Activity Against Class 1 HDACs
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Reactivation of Latent HIV-1 Expression

JBIGFP Cells Activated (%)
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Reactivation of Latent HIV-1 Expression
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HDAC 1 & 3 are Both Present at the HIV-1 LTR

Input Eabbit HDAC1 HDAC]1 HDAC2 HDACS
IeG

HIV LTE. promoter
-363 to -173
(inclodes NF-kB binding sites)

Input Rabbit HDACSE
IeG

HIV LTE. promoter
-363 to -173
(inchndes NF-kB bindmg sites)




Valproic Acid, HDAC 3 & Decay of Latent Reservoirs in
HIV-1 Infected Patients

IC,, for inhibition of
HDAC 1: 170uM
HDAC 3: 5.5mM
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Conclusions

This study suggests that inhibition of HDAC
3 may be important to reactivate HIV-1
gene expression in latently infected cells.
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