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Abstract

Hypertension is a major cause of chronic kidney disease. However, the pathogenesis of 

hypertensive kidney disease is not fully understood. Recently, we have shown that CXCL16/

phosphoinositide-3 kinase γ (PI3Kγ) plays an important role in the development of renal 

inflammation and fibrosis in angiotensin II (AngII) induced hypertensive nephropathy. In the 

present study, we examined the role of phosphatase and tensin homolog (PTEN), a major regulator 

of PI3K signaling, in the pathogenesis of renal inflammation and fibrosis in an experimental model 

of hypertension induced by AngII. We generated myeloid PTEN conditional knockout mice by 

crossing PTENflox/flox mice with LysM-driven Cre mice. Littermate LysM-Cre−/−PTENflox/flox 

mice were used as a control. Both myeloid PTEN knockout mice and their littermate control 

mice exhibited similar blood pressure at baseline. AngII treatment resulted in an increase in blood 

pressure that was comparable between myeloid PTEN knockout mice and littermate control mice. 

Compared with littermate control mice, myeloid PTEN knockout mice developed more severe 

kidney dysfunction, proteinuria, and fibrosis following AngII treatment. Further, myeloid PTEN 

deficiency exacerbated total collagen deposition and extracellular matrix protein production and 

enhanced myeloid fibroblast accumulation and myofibroblast formation in the kidney following 

AngII treatment. Finally, myeloid PTEN deficiency markedly augmented infiltration of F4/80+ 

macrophages and CD3+ T cells into the kidneys of AngII-treated mice. Taken together, these 

results indicate that PTEN plays a crucial role in the pathogenesis of renal inflammation and 

fibrosis through regulation of infiltration of myeloid fibroblasts, macrophages, and T lymphocytes 

into the kidney.
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Introduction

Chronic kidney disease (CKD) is a worldwide public health problem which affects about 

10% of the population in the world (Jha et al., 2013). Hypertensive kidney disease can 

progress to end-stage kidney disease (ESKD) (Ruiz-Ortega et al., 2006) and there is no 

effective therapy to prevent the progression of CKD to ESKD (Liu, 2011). Therefore, 

a better understanding of the molecular mechanisms of hypertensive kidney disease are 

essential for developing novel therapeutic strategies to prevent this serious kidney disease.

Angiotensin II (AngII) is a central mediator of hypertensive kidney disease through 

induction of circulating cell infiltration and upregulation of proinflammatory and profibrotic 

factors (Mennuni et al., 2014). We have previously shown that chemokine CXCL16 and 

its receptor CXCR6 recruit macrophages, T cells, and myeloid fibroblasts into the kidney 

resulting in kidney injury and fibrosis in AngII-induced hypertension (Xia, Entman, & 

Wang, 2013; Xia, Jin, Yan, Entman, & Wang, 2014). Recently, we further demonstrate that 

CXCL16 binding to its receptor CXCR6 activates phosphoinositide-3 kinase γ (PI3Kγ) in 

AngII-induced hypertension (An, Wen, Hu, Mitch, & Wang, 2020).

Phosphatase and tensin homolog (PTEN) was originally discovered as a tumor suppressor 

(Li et al., 1997). Subsequent studies have shown that PTEN primarily functions as 

a lipid phosphatase to regulate embryonic development, cell migration and apoptosis 

(Song, Salmena, & Pandolfi, 2012). A major target of PTEN is phosphatidylinositol 3,4,5-

trisphosphate. For example, PTEN is involved in regulating phosphatidylinositol 3 kinase 

(PI3K)/Akt signaling (Leslie & Downes, 2002). We have reported that pharmacological 

inhibition of PTEN aggravates ischemia reperfusion-induced acute kidney injury (Zhou, Jia, 

Hu, & Wang, 2017). However, the role of PTEN in AngII-induced hypertensive kidney 

disease is not known.

In this study, we investigated the role of myeloid PTEN in the pathogenesis of kidney 

injury and fibrosis in AngII-induced hypertension using myeloid PTEN knockout mice. 

Our results demonstrated that myeloid PTEN deficiency exacerbated kidney dysfunction 

and proteinuria, augmented myeloid fibroblast accumulation and macrophage and T cell 

infiltration, thereby aggravating AngII-induced kidney injury and fibrosis.

Materials and Methods

Experimental Animals

The animal experiments were performed according to the national and international animal 

care and ethical guidelines and were approved by the institutional animal care and use 

committee of the University of Connecticut Health Center. LysM-Cre mice in which the Cre 

recombinase expression is driven by the lysozyme M promoter via gene targeting into the 

endogenous lysozyme M locus and PTENf/f mice on a C57BL/6 background were purchased 

from the Jackson Laboratory. After 2 generations of mating, LysM-Cre+/−PTENflox/flox mice 

were created. Littermate LysM-Cre−/−PTENflox/flox mice were used as a control. Male mice 

at 10 weeks of age were infused with AngII at 1.5 μg/kg/min (Sigma, St. Louise, MO) 

continuously by subcutaneously implanted osmotic minipumps (Durect, Cupertino, CA) for 
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28 days (n=6 for LysM-Cre+/−PTENflox/flox group and n=6 for LysM-Cre−/−PTENflox/flox 

group). Control groups of mice were implanted with sterile saline minipumps (n=6 

for LysM-Cre+/−PTENflox/flox group and n=6 for LysM-Cre−/−PTENflox/flox group). To 

accelerate kidney injury, the AngII-treated mice were supplied with 1% saline drinking 

water ad libitum as reported previously (Xia et al., 2013; Xia et al., 2014). Urine and blood 

samples were collected at the end of experiments.

Blood Pressure

Systolic blood pressure (SBP) was recorded in conscious mice for each experimental group 

using a tail cuff system (Visitech Systems, Cary, NC) as described previously (Ma, Jin, He, 

& Wang, 2016; Xu et al., 2011).

Renal Function

Serum creatinine was measured using a commercially available creatinine assay kit 

(BioAssay Systems, Hayward, CA) (Jin, Chen, Hu, Chan, & Wang, 2013; Liang, Zhang, 

He, & Wang, 2016; Zhou et al., 2020). Urine samples were collected using metabolic cages 

for 12 hours. Urine albumin and creatinine were measured using commercially available 

kits (Exocell, Philadelphia, PA) following the manufacturer’s instruction (Liang, Ma, et al., 

2016; Wu, An, Jin, Hu, & Wang, 2020). Albuminuria was expressed as milligrams of urinary 

albumin per gram of urinary creatinine.

Renal Histology

Mice were perfused with phosphate buffered saline (PBS) to remove blood from the kidneys. 

Kidney tissues were fixed in 10% buffered formalin for 24-hour then kidney tissues were 

transferred into 70% ethanol after washing with PBS. The tissues were stored at 4°C until 

embedding into paraffin. The paraffin-embedded kidney tissues were sectioned at 5-μm 

thickness. Kidney sections were deparaffinized in Xylene and dehydrated in decreasing 

concentrations of ethanol (2X 100%, 90%, 70%). Periodic acid Schiff (PAS) staining was 

performed with a kit (395B-1KT, Sigma-Aldrich) following the manufacturer’s instructions. 

For Sirius red staining, kidney sections were incubated in 0.1% direct red 80 (Sigma-

Aldrich, 365548) solution for 1 hour at room temperature, and then the sections were 

dehydrated sections in 95% and 100% ethanol sequentially. The pathological damages 

in the kidney were scored as previously described (Liang, Ma, et al., 2016). Stained 

kidney sections were scanned using a microscope equipped with a digital camera (Nikon 

Instruments Inc., Melville, NY) and analyzed in a blinded manner using the NIS-Elements 

Br 3.0 software as described (Xia et al., 2013).

Immunohistochemistry

Paraffin-embedded kidney sections were used for immunohistochemical staining with 

antibodies against F4/80 (1:150, Bio-Rad, MCA497G) and CD3 (1:800, Abcam, ab134096) 

(An et al., 2020). Antigen retrieval was performed with antigen unmasking solution (Vector 

Laboratories, Burlingame, CA) for CD3. For F4/80 staining, kidney sections were treated 

with proteinase K (Sigma, P2308) (20 ug/ml in TE buffer, pH8.0) for 6 minutes at room 

temperature. Endogenous peroxidase activity was quenched with 3% hydrogen peroxide 
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(H325–500, Fisher Scientific). Vector stain Elite ABC kits (Vector Laboratories) were 

used for the staining according to manufacturer’s instructions. The reaction was visualized 

by incubation with diaminobenzidine solution (ImmPACT DAB, Vector Laboratories). 

Tissue sections were then counterstained with hematoxylin (Hematoxylin Solution, Harris 

modified, Sigma-Aldrich). The images were taken with a microscope equipped with a digital 

camera (Nikon Instruments Inc., Melville, NY) and analyzed in a blinded fashion using the 

NIS-Elements Br 3.0 software as described (Xia et al., 2013).

Immunofluorescence

Immunofluorescence staining was performed on paraffin-embedded kidney sections. 

Sections were incubated with BlockAid™ blocking solution (Invitrogen, B10710) to 

block nonspecific binding. After blocking, the sections were stained with anti-fibronectin 

antibody (1:400, Sigma-Aldrich, F3648) followed by Alexa Fluor 488-conjugated 

donkey anti-rabbit antibody (1:400, Invitrogen, A21206), anti-Type I collagen antibody 

(1:400, SouthernBiotech, 1310–01) followed by Alexa Fluor 488-conjugated donkey 

anti-Goat antibody (1:400, Invitrogen, A11055), or anti-α-SMA antibody (1:400, Santa 

Cruz, SC-32251) followed by Alexa Fluor 488-conjugated donkey anti-mouse antibody 

(Invitrogen, A21202) (An et al., 2020). Double immunofluorescence staining was performed 

using frozen kidney sections. Kidney tissues were embedded in OCT compound, snap-

frozen on liquid nitrogen, sectioned at 10 μm thickness, and mounted on glass slides. 

The frozen sections were fixed with ice-cold acetone then incubated with BlockAid™ 

blocking solution (Invitrogen, B10710) to block nonspecific binding. The sections were 

then incubated with anti-CD45 (1:200, BD Biosciences, 550539) and anti-PDGFR-β (1:100, 

Santa Cruz Biotechnology, SC-432) followed by Alexa Fluor 594-conjugated donkey anti-

rabbit antibody (1:400, Invitrogen, A21209) and Alexa Fluor 488-conjugated donkey anti-

rabbit antibody (1:400, Invitrogen, A21206), respectively. The sections were stained with 

appropriate fluorescence-conjugated secondary antibodies sequentially, and then mounted 

with mounting medium containing DAPI (VECTOR Laboratories, H1200). Images were 

obtained using Nikon digital camera (Nikon Instruments Inc., Melville, NY) and analyzed in 

a blinded manner using the NIS-Elements Br 3.0 software (Yang et al., 2012).

Western Blot Analysis

Total proteins were extracted using RIPA buffer containing a cocktail of protease inhibitors 

(Thermo Fisher Scientific, Rockford, IL) and protein concentration was quantified with 

Bio-Rad protein assay (Bio-Rad, 5000006). Equal amounts of protein were separated on 

SDS-PAGE gels in Bio-Rad Mini-PROTEAN TGX Stain-Free Gels (Bio-Rad). Proteins 

were transferred onto nitrocellulose membranes using the Trans-Blot Turbo System (Bio-

Rad). FN, COLI, α-SMA and GAPDH were detected by primary and horseradish peroxidase 

(HRP)-tagged secondary antibodies. Membranes were incubated overnight at 4 °C with 

anti-fibronectin antibody (1:1000, Sigma-Aldrich, F3648), anti-Type I collagen antibody 

(1:1000, Southern Biotech, 1310–01), anti-α-SMA antibody (1:500, Santa Cruz, SC-32251), 

and anti-GAPDH (1:10000, EMD Millipore, MAB374). The membranes were incubated 

with secondary anti-rabbit (1:10000, Invitrogen, A16035), anti-goat (1:10000, Invitrogen, 

A16017), or anti-mouse (1:10000, Invitrogen, A16005) for 1 hour at room temperature. 

The target proteins were detected with Odyssey IR scanner (LI-COR Bioscience, Lincoln, 
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NE) and analyzed using the Image-J imaging analysis software (NIH, Bethesda, MD) as 

previously described (Wang et al., 2018).

Statistical Analysis

All data were expressed as mean ± SEM. Comparisons between the multiple groups were 

performed using one-way ANOVA followed by the Bonferroni procedure for comparison of 

means. P < 0.05 was considered statistically significant.

Results

Blood Pressure

At baseline, there was no significant difference in systolic blood pressure among the four 

experimental groups. AngII treatment increased blood pressure in both myeloid PTEN 

knockout and control mice, which was comparable between the two AngII treatment groups 

(Figure 1A). These data suggest that PTEN is not involved in AngII-induced hypertension.

Kidney Function and Albuminuria

After 4 weeks of AngII treatment, control mice developed significant kidney dysfunction as 

reflected by an increase in serum creatinine, which was worse in myeloid PTEN knockout 

mice (Figure 1B). Furthermore, myeloid PTEN knockout mice produced more albuminuria 

than control mice following AngII treatment (Figure 1C). These results indicate myeloid 

PTEN deficiency exacerbates AngII-induced kidney dysfunction and proteinuria.

Myeloid PTEN Deficiency Aggravates Kidney Injury and Fibrosis

To examine the effect of myeloid PTEN deficiency on kidney injury, kidney sections were 

stained with PAS. AngII treatment resulted in significant kidney injury in control mice, 

which was substantially aggravated in myeloid PTEN knockout mice (Figure 2A and B). 

Next, Sirius red staining was performed to assess the effect of myeloid PTEN deficiency 

on AngII induced total collagen deposition in the kidney. Total collagen deposition was 

significantly increased in the kidney of AngII-treated control mice (Figure 2C and D). In 

contrast, total collagen deposition was further increased in the kidney of AngII treated 

myeloid PTEN knockout mice (Figure 2C and D). These results suggest that PTEN 

functions as a negative factor in the development of AngII-induced kidney injury and 

fibrosis.

Myeloid PTEN Deficiency Exacerbates AngII induced ECM Protein Production

We next assessed the effect of myeloid PTEN deficiency on the expression of ECM proteins 

in the kidney in response to AngII-induced hypertension. Immunofluorescence staining and 

Western blot analysis were performed to detect and quantify protein expression levels of 

two major ECM proteins, fibronectin and collagen I. The results showed that myeloid PTEN 

deficiency enhanced the protein expression of fibronectin and collagen I in the kidney after 4 

weeks AngII treatment (Figure 3). These data suggest that PTEN deficiency promotes ECM 

protein expression in the kidney following AngII treatment.
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Myeloid PTEN Deficiency Enhances Myeloid Fibroblast Accumulation

Myeloid fibroblasts are a major source of activated fibroblasts that contribute to 

pathogenesis of renal fibrosis (Mack & Yanagita, 2015; Yan, Zhang, Jia, & Wang, 2016). We 

then evaluated the effect of myeloid PTEN deficiency on myeloid fibroblast accumulation 

in the kidney in response to AngII-induced hypertension. Kidney sections were stained for 

CD45, a hematopoietic cell marker, and platelet-derived growth factor receptor β (PDGFR-

β), a mesenchymal marker. The accumulation of CD45 and PDGFR-β dual positive cells 

were significantly augmented in AngII treated myeloid PTEN knockout mice compared with 

control mice (Figure 4A and B). These results suggest that PTEN is involved in recruiting 

myeloid fibroblasts into the kidney in response to AngII induced hypertension.

To examine whether myeloid PTEN deficiency influences myofibroblast population in 

the kidney in response to AngII treatment, kidney sections were stained for α-smooth 

muscle actin (α-SMA), a marker of myofibroblasts. The results showed that myeloid PTEN 

deficiency markedly enhanced the number of α-SMA-positive myofibroblasts (Figure 4C 

and D). Consistent with these findings, Western blot analysis demonstrated that myeloid 

PTEN deficiency considerably augmented α-SMA protein expression in the kidney after 

AngII treatment (Figure 4E and F). These results indicate that myeloid PTEN deficiency 

enriches the population of myofibroblasts in the kidney after 4 weeks AngII treatment.

Myeloid PTEN Deficiency Augments Macrophage and T Cells Infiltration

Macrophages and T lymphocytes play a vital role in AngII target organ damage (Luft, 

Dechend, & Muller, 2012; McMaster, Kirabo, Madhur, & Harrison, 2015). We determined 

the effect of myeloid PTEN deficiency on inflammatory cell infiltration into the kidney 

in response to AngII induced hypertension. Kidney sections were stained for F4/80, a 

macrophage marker, and CD3, a T lymphocyte marker. Macrophages and T lymphocytes 

infiltrated into the kidney of control mice after 4 weeks AngII treatment. Myeloid PTEN 

deficiency considerably augmented the infiltration of macrophages and T lymphocytes into 

the kidney (Figure 5). These results suggest that PTEN plays a crucial role in regulating 

inflammatory cell infiltration into the kidney in AngII-induced hypertension.

Discussion

Chronic kidney disease is a global public health concern. Hypertension, as a major cause of 

chronic kidney disease plays an important role in the pathogenesis of CKD (Ruiz-Ortega et 

al., 2006). PTEN is originally identified as a tumor suppressor (Li et al., 1997; Simpson & 

Parsons, 2001). Subsequent studies have shown that PTEN plays a vital role in regulating 

cell growth and survival through phosphatidylinositol 3 kinase (PI3K)/AKT signaling 

pathway (Leslie & Downes, 2002; Song et al., 2012; Yamada & Araki, 2001). Recently, 

we have demonstrated that PI3 Kinase γ deficiency decreased kidney injury and fibrosis in 

AngII-induced hypertension (An et al., 2020). PTEN is involved in kidney development (J. 

K. Chen et al., 2015). Loss of PTEN promotes the development of diabetic nephropathy (Lin 

et al., 2015) and pharmacological inhibition of PTEN exacerbates acute kidney injury (Zhou 

et al., 2017). However, the role of PTEN in AngII-induced hypertensive kidney disease 

remains to be elucidated. In this study, we have showed that myeloid PTEN deficiency 
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increases renal dysfunction and aggravates kidney damage in mice after 4 weeks of AngII 

treatment. These results demonstrate that PTEN deficiency aggravates kidney dysfunction 

and injury in AngII-induced hypertension.

Previous studies indicate that bone marrow-derived fibroblasts play an important role in 

development of renal fibrosis (Mack & Yanagita, 2015; Yan et al., 2016). We have shown 

that CXCL16/CXCR6/PI3 kinase signaling pathway plays an important role in recruiting 

bone marrow-derived fibroblasts into the kidney in AngII-induced hypertension (An et 

al., 2020; Xia et al., 2013; Xia et al., 2014). In the present study, our results have 

showed that myeloid PTEN deficiency increases kidney fibrosis development, myeloid 

fibroblast accumulation, and myofibroblast transformation in the kidney of AngII-induced 

hypertensive kidney disease. These results have demonstrated that the PTEN significantly 

affects the recruitment of bone marrow-derived fibroblasts into the kidney following AngII 

administration, contributing to the activate fibroblast population.

Inflammatory cells play an important role in the development of hypertensive kidney disease 

(Luft et al., 2012). AngII is a major factor of CKD which plays critical role in the regulation 

of inflammatory response in hypertensive end-organ damage (Mezzano, Ruiz-Ortega, & 

Egido, 2001; Ruiz-Ortega et al., 2006). In the present study, we have demonstrated that 

inflammatory cell infiltration into the kidney is significantly augmented in myeloid PTEN 

knockout mice in AngII-induced hypertensive kidney disease. These results suggest that 

PTEN is critically involved in recruiting inflammatory cells into the kidney in response to 

AngII-induced hypertension.

Glycogen synthase kinase 3β (GSK-3β) is a serine/threonine-protein kinase that functions 

as an integration point for multiple cellular pathways including PTEN/PI3K/AKT signaling, 

which are involved in glycogen biosynthesis, inflammation, mitochondrial dysfunction, and 

apoptosis (Beurel, Grieco, & Jope, 2015; Doble & Woodgett, 2003). Recent studies have 

shown that GSK-3β plays an important role in the development of renal fibrosis (B. Chen 

et al., 2021; Lu et al., 2019). Since PTEN regulates GSK-3β activities via PI3K, it will be 

interesting to examine if PTEN/GSK-3β signaling pathway is involved in AngII-induced 

renal inflammation and fibrosis in the future study.

In summary, our results demonstrate that PTEN plays an important role in the development 

of hypertensive kidney disease. Myeloid PTEN deficiency enhances recruitment of 

macrophages, T lymphocytes, and myeloid fibroblasts into the kidney exacerbating kidney 

injury and fibrosis in AngII-induced hypertension. These results suggest that activation of 

PTEN signaling may represent a novel therapeutic strategy for hypertensive kidney disease.
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Figure 1. Effect of Myeloid PTEN deficiency on blood pressure, kidney function and proteinuria.
A, Myeloid PTEN deficiency has no effect on AngII-induced elevation of blood pressure. 

*P<0.01 between AngII-treated groups and vehicle-treated control groups. n=6 per group. 

B, Myeloid PTEN deficiency significantly worsens AngII-induced renal dysfunction 

as measured by blood creatinine. *P<0.01 vs LysMCre−PTENf//f-Vehicle; +P<0.01 vs 

LysMCre+PTENf//f-AngII; and #P<0.01 vs LysMCre−PTENf//f-AngII. n=6 per group. C, 
Myeloid PTEN deficiency significantly augments AngII-induced albuminuria. *P<0.01 

An et al. Page 10

J Cell Physiol. Author manuscript; available in PMC 2023 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



vs LysMCre−PTENf//f-Vehicle; +P<0.01 vs LysMCre+PTENf//f-AngII; and #P<0.01 vs 

LysMCre−PTENf//f-AngII. n=6 per group.
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Figure 2. Myeloid PTEN deficiency aggravates kidney injury and fibrosis.
A, Representative photomicrographs of PAS-stained kidney sections showing AngII-induced 

kidney damage in LysMCre−PTENf//f and LysMCre+PTENf//f mice. Scale bar, 20 μm. B, 
Quantitative assessment of renal injury in LysMCre−PTENf//f and LysMCre+PTENf//f mice. 

*P<0.01 vs LysMCre−PTENf//f-Vehicle, + P<0.01 vs LysMCre+PTENf//f-AngII, # P<0.01 vs 

LysMCre−PTENf//f-AngII. n=6 per group. C, Representative photomicrographs of kidney 

sections stained with sirius red for assessment of total collagen deposition in the kidney 

4 weeks after Ang II or vehicle treatment. Scale bar, 20 μm. D, Quantitative analysis of 

interstitial collagen content in the kidney of LysMCre−PTENf//f and LysMCre+PTENf//f 

mice. *P<0.01 vs LysMCre−PTENf//f-Vehicle; +P<0.01 vs LysMCre+PTENf//f-AngII; and 

#P<0.01 vs LysMCre+PTENf//f-AngII. n=6 per group.
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Figure 3. Myeloid PTEN deficiency increases fibronectin and collagen I expression.
A, Representative photomicrographs of immunofluorescence staining for fibronectin (FN; 

green) in the kidney. Scale bar, 20 μm. B, Quantitative analysis of fibronectin (FN; 

green)-positive area in the kidney. *P<0.01 vs LysMCre−PTENf//f-Vehicle; +P<0.01 vs 

LysMCre+PTENf//f-AngII; and #P<0.01 vs LysMCre−PTENf//f-AngII. n=6 per group. C, 
Representative photomicrographs of immunofluorescence staining for collagen I (Col I; 

green) in the kidney. Scale bar, 20 μm. D, Quantitative analysis of Col I positive area 

in the kidney. *P<0.01 vs PTENf//f-Vehicle; +P<0.01 vs LysMCre+PTENf//f-AngII; and 
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#P<0.01 vs LysMCre−PTENf//f-Ang II. n=6 per group. E, Representative Western blots of 

protein expression of FN and Col I in the kidney. F, Quantitative analysis of FN and Col I 

protein expression levels in the kidney. *P<0.01 vs LysMCre−PTENf//f-Vehicle; +P<0.05 vs 

LysMCre+PTENf//f-AngII; and #P<0.01 vs LysMCre−PTENf//f-AngII. n=6 per group.
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Figure 4. Myeloid PTEN deficiency induces bone marrow-derived fibroblast accumulation and 
myofibroblast formation in the kidney.
A, Representative photomicrographs of kidney sections stained for CD45 (red), PDGFR-β 
(green), and nuclei (DAPI; blue). Scale bar, 20 μm. B, Quantitative analysis of CD45+ 

and PDGFR-β+ fibroblasts in kidney. *P<0.01 vs LysMCre−PTENf//f-Vehicle; +P<0.01 vs 

LysMCre+PTENf//f-AngII; and #P<0.01 vs LysMCre−PTENf//f-AngII. n=6 per group. C, 

Representative photomicrographs of kidney sections stained for α-SMA (green) and nuclei 

(DAPI; blue). Scale bar, 20 μm. D, Quantitative analysis of α-SMA protein expression in 

kidney. *P<0.01 vs LysMCre−PTENf//f-Vehicle; +P<0.01 vs LysMCre+PTENf//f-AngII; and 
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#P<0.05 vs LysMCre−PTENf//f-AngII. n=6 per group. E, Representative Western blots of α-

SMA protein expression in the kidney. F, Quantitative analysis of α-SMA protein expression 

in the kidney. *P<0.01 vs LysMCre−PTENf//f-Vehicle; +P<0.01 vs LysMCre+PTENf//f-

AngII; and #P<0.05 vs LysMCre−PTENf//f-AngII. n=6 per group.
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Figure 5. Myeloid PTEN deficiency enhances macrophage and T cell infiltration into the kidney.
A, Representative photomicrographs of kidney sections stained for F4/80 (brown) and 

counterstained with hematoxylin (blue). Scale bar, 20 μm. B, Quantitative analysis of 

F4/80+ macrophages in the kidney. *P<0.01 vs LysMCre−PTENf//f-Vehicle; +P<0.01 

vs LysMCre+PTENf//f-AngII; and #P<0.05 vs LysMCre−PTENf//f-AngII. n=6 per group. 

C, Representative photomicrographs of kidney sections stained for CD3 (brown) and 

counterstained with hematoxylin (blue). Scale bar, 20 μm. D, Quantitative analysis 

of CD3+ T cells in the kidney. *P<0.01 vs LysMCre−PTENf//f-Vehicle; +P<0.01 vs 

LysMCre+PTENf//f-AngII; and #P<0.05 vs LysMCre−PTENf//f-AngII. n=6 per group. HPF 

indicates high-power field.
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