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despite HDACi-imposed dysregulation of innate immunity

Julia Prigann'23, Dylan Postmus?, Anna Julia Pietrobon'-2, Emanuel Wyler*, Jenny Jansen'?,
Lars Modller®, Jelizaveta Fadejeva'?, Thijs H. Steijaert'?, Cornelius Fischer®, Uwe Koppe’,
Barbara Gunsenheimer-Bartmeyer’, Karolin Meixenberger?, Sarah N. Vitcetz®, Madlen Sohn®,
Lucie Loyal®, Andreas Thiel®, Sascha Sauer®, Kathrin Sutter'®, UIf Dittmer'®, Michael Laue?*,

Norbert Bannert®, Markus Landthaler®'" and Christine Goffinet"?12

SUPPLEMENTARY MATERIALS

Supplementary Table 1.

Supplementary Figure 1-11

Supplementary Movie 1.



23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

Prigann et al.

Prigann et al., Supplementary Table 1

Donor ID | Seroconversion | Treated since Viral Load CD4 counts
(viral copies/ml) {cells/pl)
1 2006 2008 <50 1048
2 2008 2011 <50 526
3 2017 2018 < 50 629

Supplementary Table 1. Clinical data of the three PLHIV.

Shown are the dates of infection and ART initiation as well as viral loads and counts of CD4*

T-cells in the peripheral blood. The detection limit for viral copies/ml is 50; samples with

undetectable levels are indicated with “< 50”.
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Supplementary Figure 1. A subset of CD4* T-cells, identified specifically in cells
isolated from PLHIV, resembles Tewra cells, with additional expression of the
exhaustion marker PDCD1

(A) UMAP plots of CD4* T-cells from an HIV-1-negative donor (n=1) and from aviremic PLHIV

(n=3). Exhausted T-cells are coloured in brown.

(B) Heatmaps showing the scaled average expression of T-cell exhaustion markers, PDCD1,
TIGIT1, LAG3, HAVCR2, GZMB in the different CD4" T-cell subsets of PLHIV (n=3) upon

mock-treatment or treatment with Vorinostat or Panobinostat.
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Supplementary Figure 2. CD4* T-cell subset distribution and the transcriptomic
landscape is determined by treatment condition in a donor-independent manner

(A) Pie charts displaying the CD4" T-cell subset distribution of samples obtained from the
individual PLHIV after indicated treatment.

(B) PCA based on the global gene expression profile of the individual samples after indicated

treatment.
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Supplementary Figure 3. Panobinostat treatment modulates expression of CD4" T-cell
markers

CD4* T-cells from HIV-1-negative donors were treated with 0.5% DMSO (mock), Vorinostat
(500 nM ) or Panobinostat (50 nM).

(A) Representative Annexin V/PI cell apoptosis staining upon indicated treatment for 48 hours.
(B) Percentage of Annexin V*- and Annexin V*/PI*-positive CD4" T-cells from three individual

donors upon indicated treatment for 48 hours.
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(C) Mean fluorescence intensity (MFI) of cell surface expression of indicated proteins upon
indicated treatment for 48 hours.
(D) Percentage of CD69* T-cells and MFI of CD69 expression upon indicated treatment of

cells from three donors.



Prigann et al.

Prigann et al., Supplementary Figure 4

A Vorinostat B Vorinostat C
80+ DEG Overlap
Up-regulated Genes
60+ p-reg
40+
£
w207
5] m Vorinostat Panobinostat
g 0° R 2
= PV * D& g
3 a,
< Pancbinostat g; Down-regulated Genes
Q 80 1
< .
o
o
- 604
2 .
T a0
Vorinostat Panobinostat
20
0 ] bMsO
B oo N M Vorinostat
Ve orels [ Panobinostat
Concentration (uM)
D E F s @
IFIT1 me
Transcription Factor STATT 05 B 2
Analysis GBP5 0 bz
STAT2 IFI30 0.5 g.g
RASD2 Y ag
IRF1 -1 ]
GATA3 IFNG
IRF4 IFi27
STAT5B 0AST
STAT6E LGALS3BP
IRF9 I1ISG20
STAT1 MX1
FOXP1 IFI44L
IRF3 MXx2
STAT4 I1SG15
NFKB1 IFITM3
|RELA IFIT3
|STAT5A IFl6
1] IFIT2
O & q:IFITIIM
& XAF1
> GBP2
OASL
LX) APOBEC3G
] G S BST2
- s
Transcription Factor IFiTI2
(21
Activity Score I:ns- lZ*F

e

'S

]
e e
N W
1 1

T-Cell Activation
Module Score
o
N
1
o
n

o
(=]
1
Interferon Signaling
Module Score

g
(=]
1

—<>-—t|

o

82

83

84

85

86

1 latency

Supplementary Figure 4. HDACi-induced transcriptome in the J1.1 T-cell model of HIV-

(A) J1.1 T-cells were treated with the indicated concentration of Vorinostat or Panobinostat for

40 hours before quantification of intracellular HIV-1 p24 CA expression by flow cytometry.
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(B) - (F) J1.1 T-cells were treated with 16 yM Vorinostat, 1.6% DMSO (DMSO 1), 200 nM
Panobinostat or 0.2% DMSO (DMSO II) for 40 hours prior to single cell RNA-sequencing
analysis.

(B) Volcano plot showing significant DEGs of Vorinostat- or Panobinostat-treated samples
compared to mock samples.

(C) Overlap of genes up- and down-regulated after Vorinostat- or Panobinostat-treatment
compared to mock-treatment.

(D) Activity analysis of selected transcription factors.

(E) Heatmap showing expression of selected genes involved in T-cell activation and signalling
and T-cell activation module scores. Statistical significance for the module score was tested
using Wilcoxon signed-rank testing.

(F) Heatmap showing expression of selected ISGs and IFN signalling module scores.

Statistical significance for the module score was tested using Wilcoxon signed-rank testing.
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Prigann et al., Supplementary Figure 5
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Supplementary Figure 5. HDAC inhibition suppresses type | IFN-induced ISG
expression

(A) J1.1 T-cells were pre-treated with IFN-a2a (500 1U/ml) or mock-treated for 24 hours before
incubation with indicated concentrations of Panobinostat, Vorinostat, Bryostatin or DMSO.
Intracellular HIV-1 p24-CA and MX2 expression was quantified 40 hours post addition of LRAs
by flow cytometry.

(B) J1.1 T-cells were cultured in the presence of Panobinostat (200 nM), Vorinostat (8 uM),
Bryostatin (10 nM) or DMSO in combination with indicated concentrations of IFN-a2a.
Intracellular HIV-1 p24 CA and MX2 expression was quantified after 40 hours.

Experiments were performed as 3-4 independent replicates.
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122  Supplementary Figure 6. HIV-1 reverse transcriptase inhibitor Efavirenz blocks spread
123  of HIV-1 upon Panobinostat-triggered HIV-1 reactivation.
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125 IFN-02a or 100 nM Efavirenz or mock-treated with DMSO for 2 or 8 days before analysing
126 HIV-1 p24 CA-positive cells by flow cytometry.
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Supplementary Figure 7. Influence of IFN-a2a signalling on HIV-1 gp160 processing and
Env cell surface expression.

(A) J1.1 T-cells were treated with DMSO, 50 nM Panobinostat alone or in combination with
indicated concentration of IFN-a2a for 48 hours and analysed for HIV-1 gp160, gp120,
Pr55Gag and p24 CA protein expression and processing via immunoblotting.

(B-C) J1.1 T-cells were treated 50 nM Panobinostat in the absence or presence of 100 1U/ml
IFN-a2a and 10 pyM Ruxolitinib, immunostained for surface HIV-1 Env and analysed for (B)

percentage of HIV-1 Env-positive cells or (C) Env MFI in Env-positive cells.
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Prigann et al., Supplementary Figure 8
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Supplementary Figure 8. Gating strategy and analysis of the ADCC assay

To characterise ADCC targeting reactivated J1.1 T-cells, freshly isolated PBMCs were co-
cultured with cell-tracker Green-CFMDA stained J1.1 T-cells at a 1:1 ratio for four hours. The
co-culture was then subjected to intracellular HIV-1 p24 CA-PE immunostaining.

(A) The gating strategy to determine the percentage of p24 CA-positive J1.1 T- cells in the co-
culture is shown.

(B) A representative dataset is shown for which the ADCC percentage was calculated.
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Prigann et al., Supplementary Figure 9
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Supplementary Figure 9. NK cells display signs of degranulation and cellular activation
upon co-culturing with J1.1 T-cells in an IFN-independent manner.

PBMC co-cultures with J1.1 T-cells were established as described before, but complemented
with anti-CD107a-BV421 antibodies for the duration of the co-culture. After one hour of co-
culture, Brefeldin A and Golgi Stop were added and after a total of four hours of co-culture,
cells were immunostained for CD56 and CD16 cell surface expression.

(A) Representative plots showing the gating strategy to identify NK cells in the co-culture.
(B) Representative plots showing CD16- and CD107a-positive NK cells within PBMCs alone
or in co-culture with J1.1 T-cells.

(C) Pearson’s correlation analysis of the percentage of CD16- and CD107a-positive NK cells

combining the data of all analysed co-cultures.
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(D) Quantification of CD107a-positive cells within the NK cell populations following culturing
PBMCs as indicated.

(E) Quantification of CD16-positive cells within the NK cell populations following culturing
PBMCs as indicated.

(F) - (G) J1.1 T-cells were treated with DMSO, 50 nM Panobinostat alone or in combination
with 100 IU/ml IFN-a2a for 48 hours before co-culturing with isolated NK cells (F) or monocytes
(G) for four hours in the presence of serum from PLHIV. The percentage of ADCC was

calculated as described before. Symbols indicate individual experimental replicates.
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Supplementary Figure 10. IFN-a2a-enhanced HIV-1 Env cell surface accumulation and

ADCC sensitization occur in the context of HDACi-, but not PKC agonist-mediated HIV-

1 reactivation

J1.1 T-cells were treated with 4 yM Vorinostat, 25 nM Romidepsin, 20 nM Bryostatin or 10 yM

JQ1 in the presence or absence of 100 IU/ml IFN-a2a or DMSO for 48 hours.

(A) Quantification of the percentage HIV-1 p24 CA-positive cells by flow cytometry.

(B) Quantification of HIV-1 Env cell surface-positive cells by flow cytometry.

(C) Bryostatin-treated cells were subjected to ADCC assays, as described before, using 1:100

and 1:1000 dilutions of serum from PLHIV
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Prigann et al., Supplementary Figure 11
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Supplementary Figure 11. IFN-a14 and IFN-B exhibit most pronounced ability to induce
ISG expression in latently HIV-1-infected J1.1 T-cells

J1.1 T-cells were treated with indicated concentrations of type | IFNs for 72 hours and
analysed for (A) IFITT mRNA expression via RT-Q-PCR and (B) BST-2/Tetherin cell surface

expression via flow cytometry. Bars show the mean of three independent experiments.

Supplementary Movie 1. Addition of IFN-a2a to Panobinostat results in accelerated
killing of HIV-1-reactivating T-cells.

J1.1 T-cells were treated with 50 nM Panobinostat alone or in combination with 100 [U/ml [FN-
a2a for 48 hours and individually stained with CellTracker™ Green-CFMDA and Deep Red,
respectively. Stained J1.1 T-cells were co-cultured with non-stained, freshly isolated NK cells
at a 1:1:1 ratio in the presence of a cell death marker (blue) and a 1:100 dilution of sera from
PLHIV containing anti-HIV-1 Env antibodies. The co-culture was monitored using live-cell

imaging for four hours with images acquired every three minutes.
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