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Legend to figures

Figure 1: HIV-DNA in PBMC from patients with different disease courses. Comparison of total
(panel A), integrated (Panel B), unintegrated (Panel C) and 2-LTR (Panel D) HIV-DNA
(cp/10°CD4") in HIC (EC and LTNP, empty box) compared with PP (greyed box). Box-plot
analysis: bars represent range, lines represent median values, and box lines represent 75% and
25% percentiles. (***p<0.001, ****p<0.0001, Mann—Whitney u test). HIC: HIV Controller Patients
n=20; PP:Progressor Patients. Previously progressing pts who are successfully treated with

persistently undetectable HIV-RNA (<50cp/ml), n=10.

Fig.2: Gating strategy for the selection of NK cells. Panel A: Gating strategy for NK cell
identification, analysis and sorting in PBMC. Panel B: Gating strategy for the identification and

characterization of PBMC-derived, purified NK cells in vitro after activation in vitro

Fig. 3.: HIV-DNA is inversely correlated with induced IFN-y production in NK cells from HICs.
Panel A: Linear Correlation analysis of quantitative integrated HIV-DNA (cp/10°CD4") with purified
NK cell IFN-y production upon triggering with activating receptors or cytokines. Panel A: anti-
NKp46+NKp30 Representative of 17 patients. Panel B: anti-NKp30+DNAM-1. Representative of
16 patients. Panel C: rhiL-12 + hIL-15. Representative of 12 patients. Panel D, E Flow cytometric
analysis of peripheral NK cells producing IFN-y in two patients with widely diverging HIV DNA copy
numbers (marked with open diamond and open triangle in panel 2A, 2B, 2C) and high (panel D
and low (Panel E) HIV-DNA copies: CD3™ cells were gated by flow cytometric analysis and

analyzed for CD56 and CD16 expression and for intracellular IFN-g production.

Fig. 4: Induced NCR expression by NK cells inversely associate with HIV-DNA reservoir and

is correlated to IFN-g production.

36
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Panel A: Integrated HIV-DNA copy n° are inversely correlated with fold-increase NKp46 or NKp30
expression on purified NK cells after in vitro activation with rh-IL2 in HIV controller patients.. Panel
B: Peripheral NK cell IFN-y production is directly correlated with fold-increase of NCRs (NKp46,
NKp30) expression on purified activated NK cells in HIV controller patients. Correlation analysis of
NK cells producing IFN-y in response to cytokine stimulation (rhiIL12+rh-IL15) and fold increase of
NKp46 and NKp30 expression on purified NK cells after in vitro activation with rh-IL2 (n=12). Panel
C: HIV-DNA reservoir in HIC (n=12) is inversely correlated with fold increase of NCR molecule
density, expressed as MFI, on purified NK cells after in vitro activation with rh-IL2. Molecule
densities are expressed as the ratio of the sample MFI to the control MFI to account for
intersample variability. (p<0.01). Panel D: Peripheral NK cell IFN-y production in response to
cytokine stimulation (rhiL12/rh-IL15) is directly correlated with fold increase of NKp46 and NKp30
molecule density expressed as MFI on purified NK cells after in vitro activation with rh-IL2
(p<0.01). Representative of 12 different patients. Panel E: representative shift in NKp46 and in
NKp30 molecule expression and density after stimulation with rIL-2 in vitro of highly purified NK

cells in former progressor patients after 24 month of successful cART (PP) and in HIV controller

patients (HIC). Flow cytometric analysis and overlay histogram representation. Grey histogram

negative control, Dark Histogram= resting NCR (NKp46, NKp30) expression; Red Histogram

NCR expression after 48h of culture in the presence of rIL-2 200Ul/ml.

Fig. 5: NK cell function inversely correlates to HIV-DNA reservoir size across widely

divergent disease courses.

Panel A: Linear correlation analysis of integrated HIV-DNA with IFN-y production by NK cells
triggered by activating receptors (NKp46+NKp30) (n=27) or by cytokines (rhiL-12 plus rhiL-15)
(n=27) in HIC (dots) and PP (x). Panel B: Correlation analysis of integrated HIV-DNA with fold-
increase of NCR (NKp46, n=21 and NKp30, n=19) expression on purified NK cells after in vitro

activation with rh-IL2 in HIC (dots) and PP (x). Representative of 21 experiments. Panel C:
37
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Correlation analysis in PP alone of integrated HIV-DNA with IFN-y production by NK cells triggered
by activating receptors (NKp46+NKp30) (n=10) or by cytokines (rhiL-12 plus rhIL-15) (n=10) in PP
(x).Panel D: Correlation analysis in PP alone of integrated HIV-DNA with fold-increase of NCR
(NKp46, n=9 and NKp30, n=7) expression on purified NK cells after in vitro activation with rh-IL2 in
PP (x) (p=n.s.).Panel E: Purified NK cell cyototoxicity before and after 2 and 4 days of in vitro
activation in the presence of rhiL-2 (200 U/mL). PKH-26/TO-PRO3 flow cytometric cytotoxicity
assay. Box plots indicate percentage of target cell lysis in the presence of NKp30-specific mAbs in
HIC (n=14) and PP (n=7). In the box plots, bars represent range, lines represent median values,
and box lines represent 75% and 25% percentiles. **p<0.01, Mann—-Whitney u test. Panel F:
Correlation analysis of NK cell cytotoxicity and NKp30 induction upon in vitro rh-IL2 activation in
HIC (n=6) and PP (n=5). HIC=HIV-controller patients; PP=Progressor patients, aviremic, who

needed cART to control viral replication.

Figure 6: Baseline expression of activating receptors on NK cells and IFN-y producing
potential under NKG2D-DNAM-1 triggering and under maximal stimulation. Panel A: flow
cytometric analysis of peripheral NK cells in HD (empty box), HIC (light gray), PP (dark gray).
Panel B: IFN-y production by NK cells upon NKG2D- and DNAM-1 triggering (Panel B) or via PMA
and ionomycin (Panel C). Box-plot analysis: bars represent range, lines represent median values,
and box lines represent 75% and 25% percentiles. (*p<0.05, ***p<0.001, Mann—Whitney u test).

HD: Healthy Donors, n=10; HIC: HIV Controller Patients, n=20; PP: Progressor Patients, n=10.

Figure 7: Whole genome microarray analysis demonstrates the existence of differential

gene expression patterns of NK cells between HIC and PP patients.

Panel A: Heat map based on genes differentially expressed HIC vs. PP; Student t test p< 0.05 and
Fold change > 1.5 TIME TO = 370 genes.Panel B: Heat map based genes differentially expressed

HIC vs. PP; Student t test p< 0.05 and Fold change > 1.5 TIME T4 = 370 genes. Panel C: Venn

38
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diagram showing genes in common between TO vs T4. Panel D: Gene Ontology enrichment
analysis of purified NK cells by FunRich. Bar graph of biological pathway overrepresented in genes
differentially expressed HIC vs. PP is shown. TO= resting NK cells, T4= NK cells after 4 days of IL-

2 culture; HIC=HIV-controller patients, n=4; PP= Progressor Patients, n=4.
Fig 8: NK cells from HIC and PP show similar proportion of memory-like NK cells.

CD3°CD14°CD19 cells were gated by flow cytometric analysis and analyzed for CD56 and
NKG2C/CD57 expression in HD, HIC (greyed) and PP (black). In the box plots, bars represent
range, lines represent median values, and box lines represent 75% and 25% percentiles. (*p<0.05,
**p<0.01, Mann-Whitney u test). Representative of 30 experiments. HD= Healthy Donors, n=10;

HIC= HIV-controller patients, n=10; PP= Progressor Patients, n=10.

Fig.9: Purified NK cells from HIC patients control HIV integration in vitro. IL2/PHA
lymphocyte T CD4* were infected with HIV-1g4 at an MOI of 0.01, in the presence or absence of
activated NK cells form PP or HIC patients. After 7 days of culture virus replication was monitored
by HIV-RNA (cp/ml) in the supernatant (panel A), p24 levels in intracellular staining of CD3'56™ T
cells by flow cytometry (panel B) and viral reservoir accumulation was assayed by quantitative
assay of total HIV-DNA (cp/10°CD4"), (panel C) and of integrated HIV-DNA (panel D). Panel E:
Fold-decrease in virus accumulation in the presence of given purified NK cells, over control
cultures without NK cells Panel F: Relative potency of purified NK cells from HIC vs. NK cells from
PP in inhibiting virus replication or DNA integration/accumulation. HIC= HIV-controller patients,

n=6; PP= Progressor Patients, n=6.

Table 1: Nonparametric correlation analysis of quantitative HIV DNA (total, integrated or
unintegrated) with IFN-y production and with activating receptor induced expression on NK cells
after activation in vitro. Group composition refers to the group comparison in the respective figure
(indicated in column 1), unless otherwise specified.
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Table 2: Demographic and clinical patient data. With the exception of Gender, numbers represent

Mean (+S.D.); Age: yrs;
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Table 1: nonparametric correlation analysis (Spearman's test) of quantitative HIV-1 DNAcopy numbers
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with
peripheral NK cell IFN-g production and with basal and induced e of activating
Graphic Representation and Spearman | Prob>|p
Dataset Variable 1 Variable 2 p |
IFN-y+(a) 1 -HIV DNA -0,4858 0,0088*
Fig 2 IFN-y+(b) | -HIV DNA -0,5101 0,0013*
IFN-y+(c) | -HIV DNA -0,5831 | 0,0002*
Fig 2, ns IFN-y+(a) T- HIV DNA -0,5976 0,0013*
Fig2, ns IFN-y+(b) T- HIV DNA -0,4329 | 0,0190*
Fig 2, ns IFN-y+(c) T- HIV DNA -0,4148 0,0486*
Fig 2, ns IFN-y+(a) U - HIVDNA) -0,2274 0,2851
Fig2, ns IFN-y+(b) U-HIVDNA) 0,0446 0,8286
Fig 2, ns IFN-y+(c) U - HIVDNA) -0,0887 | 0,7098
3A F.l. % NKp46 e 1 -HIV DNA -0,5536 0,0075%*
F.l. % NKp30 e | -HIV DNA -0,6873 | 0,0033*
3B IFN-y+(a) F.l. % NKp46 e 0,7169 0,0130*
F.I. % NKp30 e IFN-y+(a) 0,7945 0,0035*
I -HIV DNA F.l. MFI NKp46 e -0,6561 0,0205*
3c I -HIV DNA F.I. MFI NKp30 e -0,6333 0,0365*
3 IFN-y+(a) F.I. MFI NKp46 e 0,8389 0,0024*
2 IFN-y+(a) F.I. MFI NKp30 e 0,7939 | 0,0061*
§ Fig.3, ns F.l. % NKp46 e T- HIV DNA -0,6423 | 0,0032*
el Fig.3, ns F.l. % NKp30 e T- HIV DNA -0,6527 0,0039*
TC; Fig.3, ns F.l. % NKp46 e U -HIVDNA) 0,056 0,7117
5 Fig.3, ns F.l. % NKp30 e U-HIVDNA) -0,1989 0,1956
2 Fig.3, ns T- HIV DNA F.I. MFI NKp46 e -0,6555 | 0,0207*
Fig.3, ns U-HIVDNA) F.l. MFI NKp46 e -0,487 0,0657
Fig.3, ns T- HIV DNA F.I. MFI NKp30 e -0,6872 0,0195*
Fig.3, ns U-HIVDNA) F.l. MFI NKp30 e -0,5612 0,0724
aA IFN-y+(a) | -HIV DNA -0,6048 | 0,0003*
IFN-y+(b) | -HIV DNA -0,4375 | 0,0053*
a8 F.l. % NKp46 e | -HIV DNA -0,5954 0,0056*
F.I. % NKp30 e I -HIV DNA -0,831 <,0001%*
ac IFN-y+(a) | -HIV DNA -0,7185 0,0127*
IFN-y+(b) | -HIV DNA -0,7219 | 0,0121*
4D F.l. % NKp46 e | -HIV DNA -0,0251 0,9489
F.l. % NKp30 e | -HIV DNA -0,2523 0,5852
4F F.I. % NKp30 e % cytolysis 0,7107 0,0142*
Fig. 4, ns IFN-y+(a) T- HIV DNA -0,5976 | 0,0013*
Fig. 4, ns IFN-y+(b) T- HIV DNA -0,4329 0,0190*
Fig. 4, ns F.l. % NKp46 e T- HIV DNA -0,5051 | 0,0231*
Fig. 4, ns F.l. % NKp30 e T- HIV DNA -0,5258 0,0250*
Fig. 4, ns IFN-y+(a) T- HIV DNA (only PP) -0,7165 0,0059*
Fig. 4, ns IFN-y+(b) T-HIVDNA) (only PP) | -0,8988 |<0,0001*
Fig. 4, ns F.I. % NKp46 e T- HIV DNA (only PP) 0,0418 0,9149
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Fig. 4, ns F.I. % NKp30 e T-HIVDNA (onlyPP) | -0,1441 | 0,7578
Fig. 4, ns IFN-y+(a) U- HIVDNA) 20,2274 | 0,2851
Fig. 4, ns IFN-y+(b) U-HIVDNA) 0,0446 | 0,8286
Fig. 4, ns F.I. % NKp46 e U- HIVDNA) 02325 | 0,324
Fig. 4, ns F.I. % NKp30 e U-HIVDNA) 20,3976 | 0,114
. U - HIVDNA) (only
Fig. 4, ns IFN-y+(a) PP) 0,1215 | 0,7219
. U - HIVDNA)) (only
Fig. 4, ns IFN-y+(b) PP) 04014 | 0221
. U-HIVDNA)) (only
Fig. 4, ns F.I. % NKp46 e PP) 01187 | 7611
. U-HIVDNA)) (only
Fig. 4,
&4 NS F.I. % NKp30 e PP) 0,3964 | 0,3786
Fig. 4 ns NKG2D e on NK
B-% resting I -HIV DNA -0,1258 | 0,4518
Fig. 4 ns NKG2D e on NK
8- % resting T- HIV DNA -0,1832 | 0,2516
Fig. 4. ns NKG2D e on NK
8- % resting U- HIVDNA) 0,0519 | 0,7603

ns: not shown; HIV DNA= (copies/10e4 CD4); I=Integrated; T=total; U=unintegrated; IFN—y+ NK : %CD56+ IFN-
g+ NK cells; F.I: = fold-increase; (a) after rhiL-12+rhIL15 activation; (b): NK cells after a-NKp46+a-NKp30 mAb

activation c): after antiNKG2D+DNAM-1 activation; e=expression
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Table 2: Demographic and clinical data of the patients

Age Male | Female | CD4'% CD4" no. CD4% last CD4" count HIV*
baseline baseline last years
EC 52 (+4.41) |3 7 35 (+6.59) | 1,033 (+479.8) | 35.8 (5.07) | 739.5 (¥347.6) | 20 (+4.4)
LTNP | 49(#12.2) | 4 6 36 (+7.83) | 876 (+378) 34.6 (+8.33) | 776 (+362) 18 (+8.3)
PP 51 (+5.9) 4 6 9.9 (+5.56) | 85 (+75.5) 24.6 (+8.33) | 325 (+182) 17 (+4.9)
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