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HIV VPR alters fat metabolism 
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Adipocyte 
Preadipocyte 

Old Dogma for HIV associated lipodystrophy 

Lipoatrophy    Apoptosis (NRTI) Differentiation Block (PI) 

BUT, happens without ART and in Elite suppressors—COULD HIV CAUSE???? 



Metabolic features of HIV (2018) 

 
• Less lipoatrophy 
• Less severe dyslipidemia 

 
• More generalized obesity 
• Dysglycemia, CVD, osteoporosis, NAFLD 



Could there be a direct viral cause? 

 
• VPR in virally suppressed people 

 
• VPR is systemic and circulates 

 
• VPR acts without whole virus 
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* 

Vpr in virally suppressed patients 
(Immunoaffinity Capillary Electrophoresis) 

Agarwal et al, Science Transl Med 2013 



Mouse Models to study VPR effects 
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A. Vpr-Transgenic Model 
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Vpr Expressed in Liver and Adipose Tissues Also 
Circulates in the Blood of Vpr-Tg Mice  

Agarwal et al, Science Transl Med 2013 
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Vpr Increases Lipolysis and Blunts Fat Oxidation 

Increased lipolysis 

Blunted fat oxidation during fast 

Agarwal et al, Science Transl Med 2013 



Vpr Decreases Fat Mass 
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Presentation Notes
The Vpr mice had significantly decreased total body fat compared to WT littermates.  There was no difference in dietary intake between the two groups of mice.  Calorimetry revealed that fat oxidation was actually blunted in Vpr compred to WT mice (Balasubramanyam 2006).  Hence the loss of fat in the Vpr mice is likely due to an intrinsic defect in the adipocytes (through mechanisms described in the “Background” section), leading to apoptosis and “lipoatrophy”.To test the hypothesis that Vpr regulates lipid metabolism in mice in a manner relevant to human pathophysiology, we need to demonstrate not only that Vpr has metabolic effects when expressed in target tissues, but also that Vpr introduced into the bloodstream of the animals produces similar effects.  This raises the challenge of maintaining detectable, steady-state levels of Vpr in the blood of mice for prolonged periods.  Also, the pharmacokinetics of Vpr was unknown, so this was assessed with different routes of administration until a reliable, non-traumatic infusion method by the appropriate route was optimized.  
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VPR Mechanisms 

 
• VPR acts on adipocyte differentiation 
• VPR acts on adipocyte function 

 
• Lentiviral VPR in cultured adipocytes 
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Vpr Blocks Differentiation of Preadipocytes 



3T3-L1 rtTA Vpr  Vpr-R80A 

Vpr Inhibits Preadipocyte Differentiation 
By blocking Cell Cycle  
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VPR mechanisms 

 
• VPR inhibits adipocyte differentiation 
• VPR increases lipolysis in adipocytes 

 
• What are other consequences???? 
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HIV infection in fat 

 
• HIV/SIV infected immune cells in adipose* 
• HIV is infectious but not much transcription 

 
• HIV VPR could have direct effect in vivo 
                               
                                        *Couturier et al AIDS 2015, Couturier et al  Retrovirology 2016 



Other consequences of VPR? 

 
• VPR expressed from transgene in adipose and 

liver from PEPCK promoter 
 

• Is there an effect on liver fat metabolism?? 
 



HIV VPR causes NASH  
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VPR increases lipid storage 
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Liver function enzymes in VPR mice  

 
 

 



** 

0

3

6

Dgat Fasn Scd-1 Acc

m
R

N
A 

fo
ld

 d
iff

er
en

ce
 

0

3

6

Dgat Fasn Scd-1 Acc

m
R

N
A 

fo
ld

 d
iff

er
en

ce
 

** 

** 

** 

* 

* 

*** 

* 

* 

** 

* 

0

3

6

Srebp1c Chrebp L-pk

m
R

N
A 

fo
ld

 d
iff

er
en

ce
 

WT

sVpr

0

2

4

Srebp1c Chrebp L-pk

m
R

N
A 

fo
ld

 d
iff

er
en

ce
 

WT

Vpr-Tg

B. 

C. 

D. E. 

 * 

A. 

0

4

8

12

16

20

24

WT Vpr-Tg

[14
C

] f
at

ty
 a

ci
ds

 (d
pm

) /
 m

ill
io

n 
he

pa
ot

oc
yt

es
 / 

h 
 

x 
10

00
0 

Vpr Increases Hepatic Lipogenesis 
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Do these Vpr Mouse Models Explain Adipose / 
Liver Metabolic defects in HIV+ Humans? 

Vpr Mice HIV+ Humans 
Lipolysis 

Fat oxidation 

Fat mass 

Fatty liver 

FGF21                             

Koch’s Postulates? 

SAT “beiging”             +               + 
Circulating Vpr 
without intact HIV             +               + 
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Vpr Associates With Hepatic Genes Involved in 
Lipid and Sterol Metabolism 
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