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Efficient delivery of lentiviral vectors into resting human CD4 T cells
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Supplemental Figure 1. Vpx-VLPs promote transient decreases in SAMHD1 expression in resting CD4 T cells.  Freshly isolated peripheral blood CD4 T cells were spinoculated with Vpx-VLP and washed after 6 hours to remove excess VLPs. Target cells were then harvested at the indicated times after spinoculation for immunoblotting with anti-SAMHD1 antibodies.  β-actin served as a loading control. Of note, Vpx-mediated proteasomal degradation of SAMHD1 in target CD4 cells was detectable within 6-12 hours, peaked at 72 hours and was lost by 120 hours Equivalent findings were observed in HLACs formed with fresh human tonsil and spleen tissues, indicating efficient re-synthesis of endogenous SAMHD1 in lymphoid CD4 T cells. 
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Supplemental Figure 2. Productively infected CD4 T cells do not become Annexin V positive after spinoculation. Resting CD4 T cells were stained for surface Annexin V in three days after sequential spinoculation of Vpx-VLP and HIV LV particles encoding NLRP3 shRNA. Annexin V expression was not detected on either mCherry-negative or mCherry-positive target CD4 T cells, suggesting that the loss of restriction to HIV LV infection was not the product of high levels of cellular stress leading to increased apoptosis. Target CD4 cells treated with the protein kinase inhibitor staurosporine known to induce apoptosis did display high levels of Annexin V.
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Supplemental Figure 3. Vpx-VLP are more effective than deoxynucleosides (dN) in rendering resting CD4 T cells from blood or tonsil permissive for HIV LV infection. Previous reports suggested that addition of deoxynucleosides to the culture media could partially overcome the restriction to HIV-1 infection in resting CD4 T cells1


 ADDIN EN.CITE , 2
. To compare and contrast the effects of Vpx-VLPs, target cells were spinoculated with Vpx-VLPs or incubated with 2mM deoxynucleosides (dN) for 2 days, prior to spinoculation with HIV LV particles encoding NLRP3 shRNA.  Note that incubation with dN was markedly less effective than Vpx-VLPs in rendering resting CD4 T cells permissive to HIV LV infection. Additionally, incubation with exogenous deoxynucleosides and spinoculation with Vpx-VLPs did not produce effects greater than that observed with Vpx-VLPs alone strengthening the notion that decreases in the intracellular pools of deoxynucleoside triphosphates4

.
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Supplemental Figure 4. The use of Vpx-VLPs and HIV LV particles pseudotyped with CXCR4-tropic HIV-1 Env promote selective LV infection of resting CD4 T cells (mCherry positive) present in heterogeneous human lymphoid aggregate cultures (HLACs).  These findings demonstrate that it is not essential to purify the CD4 T cell population from mixed lymphoid cell populations as found in tonsil, spleen, or blood.  
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Supplemental Figure 5. The potassium ionophore nigericin engages the NLRP3 inflammasome to activate caspase-1, leading to a highly inflammatory form of programmed cell death termed pyroptosis
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Supplemental Figure 6. Spinoculation of resting CD4 T cells produces approximately a 3-fold increase in shRNA-encoding HIV LV infection compared to traditional infection. Infection level was assessed by expression of the mCherry transgene in the target cells using flow cytometry. Empty VLP infected samples were employed as a negative control.
[image: image6.jpg]Peripheral Blood Tonsil
Empty VLP VpxVLP Empty VLP Vpx-VLP
0.83| | ' 1.37

0ty e ey e
0102 10 104 10° 0102 102 104 10° 0102 103 104 10° 0102 103 104 10°
mCherry >





Supplemental Figure 7. Efficient delivery of HIV LV particles encoding NLRP3 shRNA into resting CD4 T cells isolated by negative selection from peripheral blood or tonsil. Negative selection has the advantage that the purified CD4 T cells (>94% purity) are free of bound anti-CD4 beads. The efficiency of shRNA LV infection was assessed by levels of mCherry expression.
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Supplemental Figure 8. Resting CD4 T cells are naturally resistant to shRNA lentivirus delivery. Resting CD4 T cells from peripheral blood or tonsil were challenged with HIV LV particles encoding NLRP3 shRNA in the absence or presence of the non-nucleoside reverse transcriptase inhibitor (NNRTI) efavirenz. mCherry levels were used to monitor levels of infection. Of note, low levels of mCherry expression were detected following infection of blood or tonsil that was reduced in the presence of efavirenz.  Uninfected cells were used as a negative control. These studies highlight the resistance of resting CD4 T cells to HIV LV infection.  
REFERENCES
1.
Plesa G, Dai J, Baytop C, Riley JL, June CH, O'Doherty U. Addition of deoxynucleosides enhances human immunodeficiency virus type 1 integration and 2LTR formation in resting CD4+ T cells. J Virol 2007; 81(24): 13938-42.

2.
Korin YD, Zack JA. Progression to the G1b phase of the cell cycle is required for completion of human immunodeficiency virus type 1 reverse transcription in T cells. J Virol 1998; 72(4): 3161-8.

3.
Lahouassa H, Daddacha W, Hofmann H, Ayinde D, Logue EC, Dragin L et al. SAMHD1 restricts the replication of human immunodeficiency virus type 1 by depleting the intracellular pool of deoxynucleoside triphosphates. Nat Immunol 2012; 13(3): 223-8.

4.
White TE, Brandariz-Nunez A, Valle-Casuso JC, Amie S, Nguyen LA, Kim B et al. The retroviral restriction ability of SAMHD1, but not its deoxynucleotide triphosphohydrolase activity, is regulated by phosphorylation. Cell host & microbe 2013; 13(4): 441-51.

5.
Sourisseau M, Sol-Foulon N, Porrot F, Blanchet F, Schwartz O. Inefficient human immunodeficiency virus replication in mobile lymphocytes. J Virol 2007; 81(2): 1000-12.

6.
Glushakova S, Baibakov B, Margolis LB, Zimmerberg J. Infection of human tonsil histocultures: a model for HIV pathogenesis. Nat Med. 1995; 1(12): 1320-2.

7.
Mariathasan S, Weiss DS, Newton K, McBride J, O'Rourke K, Roose-Girma M et al. Cryopyrin activates the inflammasome in response to toxins and ATP. Nature 2006; 440(7081): 228-32.

8.
Lamkanfi M, Mueller JL, Vitari AC, Misaghi S, Fedorova A, Deshayes K et al. Glyburide inhibits the Cryopyrin/Nalp3 inflammasome. The Journal of cell biology 2009; 187(1): 61-70.

9.
Perregaux D, Barberia J, Lanzetti AJ, Geoghegan KF, Carty TJ, Gabel CA. IL-1 beta maturation: evidence that mature cytokine formation can be induced specifically by nigericin. J Immunol. 1992; 149(4): 1294-303.

10.
Lamkanfi M, Dixit VM. The inflammasomes. PLoS Pathog 2009; 5(12): 24.



