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• HIV-1 hijacks host proteins at multiple steps of infection, including membrane trafficking proteins.

• Only a few of these host proteins have been functionally characterized.

• To elucidate their functions, we performed a CRISPR-Cas9 screen of 140 membrane trafficking proteins.

• We identified phosphatidylinositol-binding clathrin assembly protein (PICALM), as a modulator of viral

entry, autophagic flux, and immune control during HIV-1 infection in SUP-T1 CD4+ T cells.

Introduction

Methodology



Figure 1. Effects of PICALM KO on HIV-1 entry in SUP-T1 T cells.

(A) Levels of viral entry in WT and PICALM KO cell lines

measured by the BlaM assay (MOI = 1). (B-C) To examine if the

effects on viral entry was due to a role of PICALM in the

internalization of CD4 or CXCR4 during an infection, expression

of CD4 and CXCR4 was examined by flow cytometry.
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Figure 2. PICALM KO SupT1

cells support a faster

replication of HIV-1 through

autophagy arrest. WT and

PICALM KO cells were

infected with WT provirus

(MOI 5) for 48hrs. (A-B) Cells

were collected for

immunofluorescence (IF)

staining of HIV-1 Gag and host

proteins LC3B-II and LAMP1.

(C) Corresponding box plots

quantifying mean fluorescence

intensity (MFI) show that

PICALM KO caused a decrease

in LAMP1-LC3B-II

colocalization, increased

LC3B-II expression, increased

Gag expression, and increased

LC3B-II-Gag colocalization.
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Figure 3. Expression and co-expression of CTLA-4, TIGIT and LAG-3 are affected during HIV-1 infection in PICALM KO cells. WT

and PICALM KO cells were infected with WT provirus (MOI 5) for 48hrs. (A) The expression and co-expression of CTLA-4, LAG-3, and TIGIT were

measured by multiparametric flow cytometry. (B) Corresponding box plots quantifying the relative co-expression show that CTLA-4, LAG-3, and TIGIT in

PICALM KO cells show a reduction in co-expression of immune checkpoint molecules (ICs) during HIV-1 infection.
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• Viral entry was markedly inhibited by KO of PICALM. This inhibition suggests that

HIV-1 virus entry into SUP-T1 cells is endocytic pathway-mediated.

• The diminished efficiency of HIV-1 fusion with KO cells was not due to

downregulation of CD4 or CXCR4 in these cells.

• The knockout of PICALM led to a reduced colocalization of LAMP1-LC3B-II,

suggesting a defect in autophagosome/lysosome fusion. In addition, HIV-1

infection of PICALM KO led to both increased expression of Gag and its

colocalization with LC3B-II, providing a link between autophagy and HIV-1

pathogenesis.

• Co-expression of CTLA-4, LAG-3, and TIGIT, essential ICs that are important for

the restriction of viral persistence, show a different pattern of expression during

HIV-1 infection in PICALM KO cells compared to the WT, possibly leading to a

higher viral titer.
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