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HIV-1 Genes and Proteins
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Role of HIV-1 Nef

* Crucial for high viral loads and disease
progression

 In cell culture:
— Robustly down-regulates CD4
— Down-regulates MHC-

— Enhances infectivity
« CD4-independent
« No obvious effect on virion
* Producer cell-dependent
« Effect depends on dynamin, clathrin, AP2
« Effect mimicked by MLV glycoGag
« Effect determined by Env
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MLV glycoGag has Nef-like effect on HIV infectivity
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HIV-1 infectivity enhancement by Nef and glycoGag

Dependence on producer cell type: Dependence on clathrin-mediated endocytosis:
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O HIV Nef and MLV glycoGag similarly enhance HIV-1 infectivity
U Effects are similarly dependent on producer cell type

U Effects exhibit a similar reliance on clathrin-mediated endocytosis
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Inhibition of SERINC incorporation by Nef correlates with infectivity enhancement

Inhibition of SERINC3 incorporation
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Nef and glycoGag remove SERINCS from the cell surface

Effect on subcellular localization Effect on cell surface expression
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Exogenous SERINCS specifically blocks HIV-1 Env-mediated infectivity

Virus morphogenesis Virus infectivity
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Exogenous SERINCS is counteracted by Nef and glycoGag

Virus infectivity
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Endogenous SERINC3 and SERINCS synergistically restrict Nef~ HIV-1 infectivity

Virus infectivity
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SERINC depletion has negligible effects on HIV infectivity
in the presence of Nef or glycoGag

Infectivity of JurkatTAg-derived virus
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Exogenous SERINC5 blocks HIV-1 entry
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CRISPR/Cas9-mediated knockout of SERINC3 and SERINCS5 in Jurkat-TAg cells

SERINC3 Target site A
[ 1
Gene sequence TGTGTATCGGATCAGCTTTGCCAT GGCCATCT
A
JurkatTAg 53 -/- (1) TGTGTATCGG&TCAGCTTT%GCCATGGCCATCT (1 bp insertion)
TGTGTATCGICT (20 bp deletion)
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Relative infectivity

Infectivity of Nef~ HIV-1 produced in SERINC knockout JurkatTAg cells

160

140 [

120

100

©
o

(2]
o

S
o

N
o
i

0 - W

CtrI|1 2"1 2”1 2I

SER}NCS SER/INCS SERII/\IC3/5

JurkatTAg-derived virus producer cells

HIV-1-GFP (Nef-)

produced in parental JurkatTAg cells

5

-~

produced jn SERINC3/5 -/- double-KO cells, -

A ¥




Nef and glycoGag have negligible effects on HIV infectivity
in double-KO cells lacking SERINC3 and SERINC5
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Re-expressed SERINCs restrict HIV-1 infectivity
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Nef counteracts inhibition of HIV-1 replication by SERINC3 and SERINC5
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