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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-I

– 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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Dependence on producer cell type: Dependence on clathrin-mediated endocytosis:

HIV-1 infectivity enhancement by Nef and glycoGag
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 HIV Nef and MLV glycoGag similarly enhance HIV-1 infectivity

 Effects are similarly dependent on producer cell type

 Effects exhibit a similar reliance on clathrin-mediated endocytosis  

Proteins identified only in Nef- virions

Protein 
Symbol

Gradient
Fraction

Total 
Spectrum 

Count

% 
Coverage

Experiment 1
SERINC3

8 7 15

9 11 16

STOM
8 2 7

9 6 16

PFKP
8 5 5

9 10 8

Experiment 2
SERINC3

8 5 9

9 9 9
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Inhibition of SERINC incorporation by Nef correlates with infectivity enhancement

Inhibition of SERINC3 incorporation

Inhibition of SERINC5 incorporation

Enhancement of HIV-1 infectivity



SERINC5-mCherry
+ glycoGag

SERINC5-mCherry
+ empty vector

SERINC5(iHA) + vector Empty vectors

SERINC5(iHA) + NefSF2
SERINC5(iHA) + glycoGag

SERINC5

SERINC5

Nef and glycoGag remove SERINC5 from the cell surface

Effect on subcellular localization Effect on cell surface expression



500 ng each

0

0,2

0,4

0,6

0,8

1

1,2

1,4

Env: VSV G

100 ng each

0

0,2

0,4

0,6

0,8

1

1,2

1,4

R
e
la

ti
v
e

 i
n

fe
c

ti
v
it

y

Env: HIV1HXB2

CA

Virus

gp41

Pr55

Virus morphogenesis Virus infectivity

Exogenous SERINC5 specifically blocks HIV-1 Env-mediated infectivity
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Expression of SERINCs in Jurkat cells



siRNA:
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Endogenous SERINC3 and SERINC5 synergistically restrict Nef‒ HIV-1 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



Env-/vector(0.7 µg) Env+/vector (0.7 µg) Env+/SERINC5 (1 µg)

A549 A549 A549 

0.1 % 38.3 % 0.3 %

0.1 % 30.0 % 7.3 %

Env-/vector (70 ng) Env+/vector (70 ng) Env+/SERINC5 (100 ng)

A549 A549 A549 

Exogenous SERINC5 blocks HIV-1 entry



CRISPR/Cas9-mediated knockout of SERINC3 and SERINC5 in Jurkat-TAg cells



JurkatTAg-derived virus producer cells
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Nef and glycoGag have negligible effects on HIV infectivity 
in double-KO cells lacking SERINC3 and SERINC5
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Nef- virus
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Reconstituted double-KO virus producer cells

Re-expressed SERINCs restrict HIV-1 infectivity
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