
Figure 2 Comparison of β-catenin, TGF-β, SMAD2, SMAD3, SMAD4 and BCL-2 

mRNA levels in CD4+ cells between HAART-naïve and HAART-treated PLWH 

HIV latency is associated with changes in the Wnt1, β-catenin, TGF-β and BCL-2 

signalling pathways 
Luca Maddaloni1, Letizia Santinelli1, Ginevra Bugani1, Matteo Fracella2, Frasca Federica1-2, Zuleika Michelini3, Mauro Andreotti3, Claudio Maria 

Mastroianni1, Carolina Scagnolari2, Gabriella d’Ettorre1  

1Department of Public Health and Infectious Diseases, Sapienza University of Rome, Italy; 2Virology Laboratory, Department of Molecular Medicine, Sapienza University of Rome, 

Italy; 3Department of Therapeutic Research and Medicines Evaluation, Istituto Superiore di Sanità, Rome, Italy 
 

 

Although HAART has significantly improved the 

survival of people living with HIV (PLWH), 

lifelong treatment remains essential because it 

does not completely eradicate the infection. HIV 

persists in resting CD4+ T cells and can 

reappear when therapy is interrupted. The 

molecular mechanisms underlying latency are 

indeed numerous and complex. Recent evidence 

has highlighted the critical role of CD8 T cells in 

controlling HIV DNA levels, although data on this 

aspect remain limited. Of note, Wnt secretion by 

CD8+ T cells has observed to stimulate the 

Wnt/β-catenin pathway in CD4+ T cells, which 

regulates HIV latency by inhibiting its 

transcription. In addition, TGF-β enhances HIV-

specific CD8+ T-cell function, which is negatively 

correlated with HIV DNA levels. Both pathways 

affect the regulation of apoptosis, with Wnt/β-

catenin inhibiting apoptosis and TGF-β 

promoting it in the context of HIV latency.  

Results 

As expected, HAART-treated individuals had 

reduced HIV DNA levels compared to HAART-

naïve PLWH (p<0.0001). Wnt1 mRNA 

expression in CD8+ T cells increased in 

HAART-treated compared to HAART-naïve 

individuals (p=0.0368). β-catenin (p=0.0017; 

p=0.0096), TGF-β (p=0.0003; p=0.0167), 

SMAD2 (p=0.0006 for both), SMAD3 (p=0.0021; 

p=0.0019), SMAD4 (p<0.0001; p=0.0002) and 

BCL-2 (p=0.0005; p=0.0003) mRNA expression 

levels in both CD4+ and CD8+ T cells were 

increased in HAART-naïve compared to 

HAART-treated individuals. Moreover, HIV DNA 

levels were correlated negatively with the 

expression levels of all analyzed genes in CD4+ 

T cells and Wnt1, SMAD4 and BCL-2 mRNA 

expression in CD8+ T cells.  

Study Design 

On the light of these consideration, the aim of 

this study was to investigate the role of Wnt1, β-

catenin, TGF-β pathway and the anti-apoptotic 

gene BCL-2 in HIV latency by examining their 

expression levels in both CD4+ and CD8+ T 

cells. 

Conclusion 

These results suggest that low HIV DNA levels 

correlate with increased expression of Wnt1, β-

catenin, TGF-β pathway genes and BCL-2, 

suggesting a potential role for these cellular 

pathways in controlling HIV latency. 

Methods 

Peripheral blood mononuclear cells (PBMCs) 

were collected from HAART-naïve (n=10) and 

HAART-treated (n=19) PLWH recruited at the 

Department of Public Health and Infectious 

Diseases of “Sapienza” University of Rome 

(Italy). Total HIV DNA amount was determined 

using primers and probe that recognize the gag 

gene by RT/real-time PCR. CD4+ and CD8+ T 

cells were isolated from PBMCs by positive 

immunomagnetic selection using CD4 or CD8 

micro beads (Miltenyi Biotec). For each cell 

population, mRNA levels of Wnt1, β-catenin, 

TGF-β, SMAD2, SMAD3, SMAD4 and BCL-2 

were evaluated using RT/real-time PCR. 

Statistical analysis was performed using PRISM 

and p<0.05 were considered statistically 

significant.  

References 

1. INSIGHT START Study Group, Lundgren JD, Babiker AG, et al. Initiation of Antiretroviral Therapy in Early Asymptomatic HIV Infection. N Engl J Med. 2015;373(9):795-807. 

2. Siliciano RF, Greene WC. HIV latency. Cold Spring Harb Perspect Med. 2011;1(1):a007096.  

3. Wallace J, Narasipura SD, Sha BE, French AL, Al-Harthi L. Canonical Wnts Mediate CD8+ T Cell Noncytolytic Anti-HIV-1 Activity and Correlate with HIV-1 Clinical Status. J 

Immunol. 2020;205(8):2046-2055. 

4. Barbian HJ, Seaton MS, Narasipura SD, et al. β-catenin regulates HIV latency and modulates HIV reactivation. PLoS Pathog. 2022;18(3):e1010354. Published 2022 Mar 7. 

5. Garba ML, Pilcher CD, Bingham AL, Eron J, Frelinger JA. HIV antigens can induce TGF-beta(1)-producing immunoregulatory CD8+ T cells. J Immunol. 2002;168(5):2247-2254. 

6. Elrefaei M, Burke CM, Baker CA, et al. TGF-beta and IL-10 production by HIV-specific CD8+ T cells is regulated by CTLA-4 signaling on CD4+ T cells. PLoS One. 

2009;4(12):e8194. Published 2009 Dec 14. 

7. Thomas DA, Massagué J. TGF-beta directly targets cytotoxic T cell functions during tumor evasion of immune surveillance. Cancer Cell. 2005;8(5):369-380. 

8. Petrovas C, Mueller YM, Dimitriou ID, et al. HIV-specific CD8+ T cells exhibit markedly reduced levels of Bcl-2 and Bcl-xL. J Immunol. 2004;172(7):4444-4453.  

9. Chandrasekar AP, Cummins NW, Badley AD. The Role of the BCL-2 Family of Proteins in HIV-1 Pathogenesis and Persistence. Clin Microbiol Rev. 2019;33(1):e00107-19. 

Published 2019 Oct 30. 

Figure 1 Comparison of HIV-DNA levels between HAART-naïve and HAART-

treated PLWH  
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Figure 3 Comparison of β-catenin, TGF-β, SMAD2, SMAD3, SMAD4 and BCL-2 

mRNA levels in CD8+ cells between HAART-naïve and HAART-treated PLWH 

HAART-naive HAART-treated

10 -2

10 -1

100

101

102

B
C

L
-2

 m
R

N
A

 l
e
v

e
ls

(r
e

la
ti

v
e

 t
o

 G
A

P
D

H
)

✱✱✱

HAART-naive HAART-treated

10 -2

10 -1

100

101

S
M

A
D

4
 m

R
N

A
 l
e

v
e

ls
(r

e
la

ti
v
e

 t
o

 G
A

P
D

H
)

✱✱✱✱

HAART-naive HAART-treated

10 -5

10 -4

10 -3

10 -2

10 -1

100

W
N

T
1

 m
R

N
A

 l
e

v
e

ls
(r

e
la

ti
v
e

 t
o

 G
A

P
D

H
)

✱

HAART-naive HAART-trattati

10 -2

10 -1

100

101

102

β-
c

a
te

n
in

 m
R

N
A

 l
e
v

e
ls

(r
e

la
ti

v
e

 t
o

 G
A

P
D

H
)

✱✱

HAART-naive HAART-treated

10 -2

10 -1

100

101

102

T
G

F
-β

 m
R

N
A

 l
e

v
e

ls
(r

e
la

ti
v
e

 t
o

 G
A

P
D

H
)

✱

HAART-naive HAART-treated

10 -2

10 -1

100

101

102

S
M

A
D

2
 m

R
N

A
 l
e

v
e

ls
(r

e
la

ti
v
e

 t
o

 G
A

P
D

H
)

✱✱✱

HAART-naive HAART-treated

10 -2

10 -1

100

101

102

S
M

A
D

3
 m

R
N

A
 l
e

v
e

ls
(r

e
la

ti
v
e

 t
o

 G
A

P
D

H
)

✱✱

HAART-naive HAART-treated

10 -2

10 -1

100

101

102

S
M

A
D

4
 m

R
N

A
 l
e

v
e

ls
(r

e
la

ti
v
e

 t
o

 G
A

P
D

H
)

✱✱✱

HAART-naive HAART-treated

10 -3

10 -2

10 -1

100

101

B
C

L
-2

 m
R

N
A

 l
e
v

e
ls

(r
e

la
ti

v
e

 t
o

 G
A

P
D

H
)

✱✱✱


