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Introduction 50 

Systemic blood pressure is controlled by total peripheral resistance, which is determined by the diameter 51 

of small arteries and arterioles. Arterial smooth muscle cell (myocyte) contraction reduces luminal 52 

diameter, leading to an increase in systemic blood pressure, whereas relaxation results in vasodilation 53 

that decreases blood pressure. Membrane potential is a primary determinant of arterial contractility 
1
. 54 

Depolarization activates myocyte voltage-dependent calcium (Ca
2+

) channels (CaV), leading to an 55 

increase in intracellular Ca
2+

 concentration [Ca
2+

]i and vasoconstriction. In contrast, hyperpolarization 56 

reduces [Ca
2+

]i, resulting in vasodilation 
1
. In vitro studies have identified several different types of ion 57 

channel that regulate the membrane potential and contractility of arterial myocytes, but whether many of 58 

these ion channels regulate systemic blood pressure is unclear. Given that hypertension is associated 59 

with altered arterial contractility, myocyte ion channels that contribute to high blood pressure are also 60 

important to determine.  61 

Transient Receptor Potential (TRP) channels constitute a family of ~28 proteins that are 62 

subdivided into 6 different classes, including polycystin (TRPP), canonical (TRPC), vanilloid (TRPV), 63 

ankyrin (TRPA), and melastatin (TRPM) 
2
. Experiments performed using cultured and non-cultured 64 

cells and whole arteries, which contain multiple different cell types, have suggested that approximately 65 

thirteen different TRP channels may be expressed in arterial myocytes, including PKD2 (also termed 66 

TRPP1), TRPC1, TRPC3-6, TRPV1-4, TRPA1, TRPM4 and TRPM8 
2
. In many of these studies, TRP 67 

channel expression was reported in myocytes of vasculature that does not control systemic blood 68 

pressure, including conduit vessels, cerebral arteries, portal vein and pulmonary arteries 
2
. Blood 69 

pressure measurements in constitutive, global TRPC6, TRPM4 and TRPV4 channel knockout mice 70 

produced inconsistent results or generated complex findings that were associated with compensatory 71 

mechanisms 
3-6

. Thus, the contribution of arterial myocyte TRP channels to physiological systemic 72 

blood pressure and pathological changes in blood pressure are unclear. Also uncertain is whether TRP 73 

channel subtypes present in arterial myocytes of different organs are similarly regulated by 74 

physiological stimuli and if such modulation leads to the same functional outcome. 75 

 PKD2 is a six transmembrane domain protein with cytoplasmic N and C termini 
7
. PKD2 is 76 

expressed in myocytes of rat and human cerebral arteries, mouse and human mesenteric arteries and in 77 

porcine whole aorta 
8-10

. RNAi-mediated knockdown of PKD2 inhibited pressure-induced 78 

vasoconstriction (myogenic tone) in cerebral arteries 
10

 
11

. In global, constitutive PKD2
+/-

 mice, an 79 

increase in actin and myosin expression lead to larger phenylephrine-induced contractions in aorta and 80 

mesenteric arteries 
12, 13

. It has also been proposed that arterial myocyte PKD2 channels inhibit 81 
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Myocyte-specific PKD2 channel knockout induces vasodilation and prevents arterial remodeling 311 

during hypertension 312 

To test the hypothesis that the reduction in systemic blood pressure in Pkd2 smKO mice during 313 

hypertension was due to vasodilation, the contractility of pressurized (80 mmHg) mesenteric arteries 314 

was measured using myography. Phenylephrine-induced vasoconstrictions in angiotensin II-treated Pkd2 315 

smKO mouse arteries were between ~67.6 and 71.1 % of those in Pkd2
fl/fl

 arteries (Figure 8A). In 316 

contrast, myogenic tone was similar in arteries of angiotensin II-treated Pkd2 smKO and Pkd2
fl/fl

 mice 317 

(Figure 8B). These results indicate that knockout of arterial myocyte PKD2 channels attenuates 318 

phenylephrine-induced vasoconstriction during hypertension. These data also suggest that hypertension 319 

does not promote the emergence of a mechanism by which PKD2 channels contribute to the myogenic 320 

response in mesenteric arteries. 321 

Hypertension is associated with inward remodeling of vasculature 
21

. To investigate the 322 

involvement of myocyte PKD2 channels in pathological remodeling, arterial sections from angiotensin 323 

II-treated Pkd2 smKO and Pkd2
fl/fl

 mice were imaged and analyzed. In saline-treated Pkd2 smKO and 324 

Pkd2
fl/fl

 mice, the wall-to-lumen ratio of mesenteric arteries was similar (Figures 8C, D). Angiotensin II 325 

infusion increased the artery wall-to-lumen ratio ~2.9-fold in Pkd2
fl/fl

 mice, but only 1.3-fold in Pkd2 326 

smKO mice, or ~89.6 % less (Figures 8C, D).  These data suggest that PKD2 knockout in myocytes 327 

attenuates arterial remodeling during hypertension. 328 

 329 

 330 

Discussion 331 

Previous studies performed in vitro have suggested that arterial myocytes express several different TRP 332 

channels, but in vivo physiological functions of these proteins are unclear. Here, we generated an 333 

inducible, smooth muscle-specific knockout of a TRP channel, PKD2, to investigate blood pressure 334 

regulation by this protein. We show that tamoxifen-induced, smooth muscle-specific PKD2 knockout 335 

dilates resistance-size systemic arteries and reduces blood pressure. Data indicate that heterogeneous 336 

vasoconstrictor stimuli activate PKD2 channels in arterial myocytes of different tissues. PKD2 channel 337 

activation leads to a INa in myocytes, which induces membrane depolarization and vasoconstriction. 338 

Furthermore, we show that hypertension is associated with an increase in plasma membrane-resident 339 

PKD2 channels. PKD2 channel knockout in myocytes of hypertensive mice caused vasodilation, 340 

prevented arterial remodeling and lowered systemic blood pressure.  In summary, using an inducible, 341 

conditional knockout model we show that arterial myocyte PKD2 channels increase physiological 342 
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systemic blood pressure.  We also show that arterial myocyte PKD2 channels are upregulated during 343 

hypertension and genetic knockout reduces high blood pressure. 344 

The regulation of blood pressure by arterial myocyte TRP proteins and involvement in 345 

hypertension are poorly understood 
2
. This lack of knowledge is due to several primary factors. First, it 346 

is unclear which TRP channel family members are expressed and functional in myocytes of resistance-347 

size systemic arteries that control blood pressure. The identification of a TRP channel in blood vessels 348 

that do not regulate systemic blood pressure, such as aorta and cerebral arteries, does not necessarily 349 

indicate that the same protein is present in arteries that do control blood pressure 
2
. Second, TRP channel 350 

expression has often been reported in myocytes that had undergone cell culture or in whole vasculature 351 

that contains many different cell types. These studies create uncertainty as to which TRP proteins are 352 

present specifically in contractile myocytes of resistance-size systemic arteries 
2
. Third, the lack of 353 

specific modulators of individual TRP channel subfamily members has significantly hampered studies 354 

aimed at identifying in vitro and in vivo functions of these proteins. Fourth, TRP channels are expressed 355 

in many different cell types other than arterial myocytes. Blood pressure measurements in global, non-356 

inducible TRP knockout mice generated contrasting results to those anticipated. Myocyte TRPM4 357 

channel activation leads to vasoconstriction in isolated cerebral arteries, but global, constitutive 358 

knockout of TRPM4 elevated blood pressure in mice 
3, 22

. Arterial myocyte TRPC6 channel activation 359 

contributes to myogenic tone in cerebral arteries, but global, constitutive TRPC6 knockout caused 360 

vasoconstriction and elevated blood pressure in mice 
4
. TRPV4 channel activation in arterial myocytes 361 

leads to vasodilation in isolated vessels, but blood pressure in TRPV4
-/-

 mice was the same or lower than 362 

controls 
5, 6

. Alternative approaches, such as the inducible, cell-specific knockout model developed here, 363 

are valuable to advance knowledge of blood pressure regulation by arterial myocyte TRP channels. 364 

Previous studies performed in vitro that investigated vasoregulation by PKD2 channels produced 365 

a variety of different findings. RNAi-mediated knockdown of PKD2 inhibited swelling-activated non-366 

selective cation currents (ICat) in rat cerebral artery myocytes and reduced myogenic tone in pressurized 367 

cerebral arteries 
10

. In contrast, PKD2 siRNA did not alter myogenic tone in mesenteric arteries of wild-368 

type mice, but increased both stretch-activated cation currents and myogenic vasoconstriction in arteries 369 

of constitutive, myocyte PKD1 knockout mice 
11

. From these results, the authors suggested that myocyte 370 

PKD2 channels inhibit mesenteric vasoconstriction 
11

. Global knockout of PKD2 is embryonic-lethal in 371 

mice due to cardiovascular and renal defects, prohibiting study of the loss of protein in all tissues on 372 

vascular function 
23, 24

. In global PKD2
+/-

 mice, an increase in actin and myosin expression lead to larger 373 

phenylephrine-induced contraction in aorta and mesenteric arteries 
12, 13

. Here, using an inducible cell-374 

specific knockout model, we show that swelling, a mechanical stimulus, activates PKD2 currents in 375 
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http://pkdb.pkdcure.org). ADPKD is characterized by the appearance of renal cysts, although a 475 

significant proportion of patients with apparently normal renal function develop hypertension prior to 476 

the development of cysts 
42-44

. Here, we show that myocyte PKD2 knockout reduced systemic blood 477 

pressure, which is in apparent contrast to the blood pressure increase observed in ADPKD patients. 478 

There are several explanations for these differential findings. First, the effects of complete PKD2 479 

abrogation, such as in the knockout studied here, and that of a PKD2 mutation found in an ADPKD 480 

patient, on arterial myocyte function may differ. Second, a global PKD2 mutation in an ADPKD patient 481 

will alter the function of all cell types in which PKD2 is expressed.  Such widespread changes in the 482 

physiology of many different cell types could alter arterial myocyte contractility and blood pressure 483 

through a variety of mechanisms, leading to net vasoconstriction even if myocyte PKD2 function is also 484 

compromised. Third, in ADPKD patients PKD2 mutation is constitutive, whereas here we studied the 485 

effects of PKD2 knockout over a three week period in fully developed adult mice.  A constitutive PKD2 486 

mutation may modify vascular development and may have chronic effects on myocyte signaling that 487 

would not occur in our study. Fourth, the loss of PKD2 function in arterial myocytes of ADPKD patients 488 

may attenuate the blood pressure elevation that occurs due to the loss of PKD2 function in other cell 489 

types. Future studies should be designed to investigate the effects of PKD2 mutations that occur in 490 

ADPKD patients on vascular myocyte function and systemic blood pressure. Our demonstration that 491 

myocyte PKD2 channels regulate blood pressure is a step forward to better understanding the 492 

significance of this myocyte ion channel in cardiovascular physiology and disease. 493 

 In summary, we show that arterial myocyte PKD2 channels are activated by distinct stimuli in 494 

arteries of different tissues, increase systemic blood pressure, are upregulated during hypertension and 495 

genetic knockout in vivo leads to vasodilation and a reduction in both physiological and high blood 496 

pressure. 497 

 498 
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Materials and Methods 508 

 509 

Key Resources 

Table 

    

Reagent type 

(species) or 

resource 

Designation Source or 

reference 

Identifiers Additional 

information 

strain, strain 

background (Mus 

musculus) 

Pkd2
fl/fl

 John Hopkins 

PKD Core 

PMID 20862291 Mice with Pkd2 

gene flanked by 

loxP regions 

strain, strain 

background (M. 

musculus) 

Myh11-cre/ERT2 Jackson 

Laboratories. 

PMID 18084302 

Stock # 019079 

RRID:IMSR_JAX:01907

9 

Mice with 

tamoxifen-

inducible Cre 

recombinase that 

is expressed under 

the smooth 

muscle myosin 

heavy polipeptide 

11 (Myh11) 

promoter. 

strain, strain 

background (M. 

musculus) 

Pkd2
fl/fl

:Myh11-

cre/ERT2 

This paper   Mouse line 

created in-house 

by mating 

Pkd2
fl/fl

 with 

Myh11-

cre/ERT2. Mice 

with inducible 

smooth muscle-

specific deletion 

of PKD2. 

antibody anti PKD2 (rabbit 

polyclonal) 

Baltimore PKD 

Core 

Rabbit mAB 3374 CT-

14/4, 

IF 1:200 dilution 

antibody anti PKD2 (mouse 

monoclonal) 

Santa Cruz Cat. # sc-100415 

RRID:AB_1127284 

WB 1:100 

dilution, IF 1:100 

dilution 
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antibody anti PKD1 (mouse 

monoclonal) 

Santa Cruz Cat. # sc-130554 

RRID:AB_2163355 

WB 1:100 

dilution 

antibody anti CaV1.2 (mouse 

monoclonal) 

UC Davis/NIH 

NeuroMab 

Cat# 73-053. 

RRID:AB_10672290 

WB 1:100 

dilution 

antibody anti ANO1 (rabbit 

monoclonal) 

Abcam Cat. # ab64085 

RRID:AB_1143505 

WB 1:100 

dilution 

antibody anti TRPC6 (rabbit 

polyclonal) 

Abcam Cat. # ab62461 

RRID:AB_956401 

WB 1:1000 

dilution 

antibody anti TRPM4 (rabbit 

polyclonal) 

Abcam Cat. # ab106200 

RRID:AB_10865760 

WB 1:500 

dilution 

antibody anti Actin (mouse 

monoclonal) 

Millipore Sigma Cat. # MAB1501 

RRID:AB_2223041 

WB 1:5000 

dilution 

antibody Alexa 555 

secondary 

antibodies (anti 

rabbit and anti 

mouse) 

Thermofisher Cat. # A-21429 

(RRID:AB_141761) and  

# A-31570 

(RRID:AB_2536180) 

IF 1:400 dilution 

other Nuclear staining 

(DAPI) 

Thermofisher Cat. # 3571 

RRID:AB_2307445 

IF 1:1000 dilution 

commercial assay or 

kit 

EZ-Link Sulfo-

NHS-LC-LC-Biotin 

Thermofisher Cat. # 21338   

commercial assay or 

kit 

EZ-Link 

Maleimide-PEG2-

Biotin 

Thermofisher Cat. # 21901BID   

commercial assay or 

kit 

Mouse Angiotensin 

II ELISA kit 

Elabscience Cat. # E-EL-M2612   

commercial assay or 

kit 

Mouse Atrial 

Natriuretic Peptide 

ELISA kit 

Elabscience Cat. # E-EL-M0166   

commercial assay or 

kit 

Mouse Aldosterone 

ELISA kit 

Mybiosource Cat. # MBS775626   

chemical compound, 

drug 

Angiotensin II Sigma-Aldrich Cat. # A9525   

 510 
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hypocellularity, necrosis, apoptosis, matrix accumulation, inflammation, fibrosis and protein droplets. 577 

The size and thickness of the cortex, medulla, papilla, glomeruli, tubules and vasculature were also 578 

examined. 579 

 580 

Telemetric blood pressure measurements. Radiotelemetric transmitters (PA-C10, Data Sciences 581 

International) were implanted subcutaneously into anesthetized mice, with the sensing electrode placed 582 

in the aorta via the left carotid artery. Seven days later blood pressures were measured using a PhysioTel 583 

Digital telemetry platform (Data Sciences International). Dataquest A.R.T. software was used to acquire 584 

and analyze data. 585 

 586 

Echocardiography. Mice were anesthetized with isofluorane. Ultrasound gel was placed on a hairless 587 

area of the chest before and echocardiography performed using a Visual Sonics Vevo 2100 system. 588 

Anesthetic depth, heart rate and body temperature were monitored throughout the procedure.  589 

 590 

Arterial histology. Arteries were fixed with paraformaldehyde and embedded in paraffin. 5 µm thick 591 

sections were cut using a microtome and mounted on slides. Sections were de-paraffinized, blocked in 592 

BSA and incubated with H&E. Images were acquired using a transmitted light microscope (Nikon 593 

Optiphot-2) and measurements made using Stereo Investigator software (MicrobrightField, Inc.). Wall-594 

to-lumen ratios were calculated as wall thickness/lumen diameter, where the wall (tunica media) 595 

thickness and lumen diameter of each section was the averages of four and two equidistant 596 

measurements, respectively. 597 

Blood and urine analysis. Retro-orbital blood was drawn from isofluorane-anesthetized mice using a 598 

Microvette Capilliary Blood Collection System (Kent Scientific Corporation). Plasma was extracted and 599 

angiotensin II (Elabscience), aldosterone (Mybiosource) and atrial natriuretic peptide (Elabscience) 600 

concentrations measured using commercially available ELISA kits and an EL800 plate reader (BioTeK). 601 

Mice were housed in individual metabolic cages for 72 hours and urine collected for the final 24 hours. 602 

Plasma and urine electrolyte concentrations were measured using the MMPC Core at Yale University.  603 

 604 

Pressurized artery myography. Experiments were performed using isolated mouse third-, fourth and 605 

fifth-order mesenteric arteries and first-order gastrocnemius arteries using PSS gassed with 21% O2/5% 606 

CO2/74% N2 (pH 7.4). Arterial segments 1-2 mm in length were cannulated at each end in a perfusion 607 

chamber (Living Systems Instrumentation) continuously perfused with PSS and maintained at 37°C. 608 

Intravascular pressure was altered using an attached reservoir and monitored using a pressure transducer. 609 





23 

 

 

Patch-clamp electrophysiology. Isolated arterial myocytes were allowed to adhere to a glass coverslip 642 

in a recording chamber. The conventional whole-cell configuration was used to measure non-selective 643 

cation currents (Icat) by applying voltage ramps (0.13 mV/ms) between -100 mV and +100 mV from a 644 

holding potential of -40 mV. For cell swelling experiments, the pipette solution contained (in mM): Na
+
 645 

aspartate 115, mannitol 50, HEPES 10, glucose 10, EGTA 1, NaGTP 0.2, with free Mg
2+

 and Ca
2+

 of 1 646 

mM and 200 nM, respectively (pH 7.2, NaOH). Isotonic (300 mOsm) bath solution contained (in mM): 647 

Na
+
 aspartate 115, mannitol 50, glucose 10, HEPES 10, CaCl2 2, MgCl2 1 (pH 7.4, NaOH). Hypotonic 648 

(250 mOsm) bath solution was the same formulation as isotonic bath solution with the exclusion of 649 

mannitol (pH 7.4, NaOH). For experiments that measured ICat regulation by phenylephrine, the bath 650 

solution contained (in mM): 140 NaCl, 10 glucose, 10 HEPES, 1 MgCl2, and pH was adjusted to 7.4 651 

with NaOH. Pipette solution contained: 140 NaCl, 10 HEPES, 10 Glucose, 5 EGTA, 1 MgATP, 0.2 652 

NaGTP, and pH was adjusted to 7.2 with NaOH. Total MgCl2 and total CaCl2 were adjusted to give free 653 

Mg
2+

 concentrations of 1 mM and free Ca
2+

 of 200 nM. Free Mg
2+

 and Ca
2+

 were calculated using 654 

WebmaxC Standard (http://www.stanford.edu/~cpatton/webmaxcS.htm). Na
+
 concentration was reduced 655 

in bath solutions through equimolar replacement with N-methyl-D-glucamine.  Liquid junction 656 

potentials that occurred due to a reduction in bath Na
+
 concentration were measured experimentally and 657 

used to correct reversal potential values measured in myocytes during voltage-clamp experiments.  658 

Briefly, liquid junction potentials were determined by measuring the immediate shift in voltage that 659 

occurred in a patch-clamp pipette containing pipette solution when bath solution containing normal Na
+
 660 

concentration was replaced with one containing low Na
+
. Currents were recorded using an Axopatch 661 

200B amplifier and Clampex 10.4 (Molecular Devices), digitized at 5 kHz and filtered at 1 kHz.  Offline 662 

analysis was performed using Clampfit 10.4. 663 

 664 

Arterial biotinylation. Procedures used were similar to those previously described 
15

. Briefly, arteries 665 

were biotinylated with EZ-Link Sulfo-NHS-LC-LC-Biotin and EZ-Link Maleimide-PEG2-Biotin. 666 

Unbound biotin was quenched with glycine-PBS, washed with PBS and then homogenized in 667 

radioimmunoprecipitation assay (RIPA) buffer. Protein concentration was normalized and biotinylated 668 

surface protein was captured by incubating cell lysates with avidin beads (Pierce) at 4°C. Proteins 669 

present in biotinylated and non-biotinylated samples were identified using Western blotting. 670 

 671 

Statistical analysis. OriginLab and GraphPad InStat software were used for statistical analyses. Values 672 

are expressed as mean ± SEM. Student t-test was used for comparing paired and unpaired data from two 673 

populations and ANOVA with Student-Newman-Keuls post hoc test used for multiple group 674 

http://www.stanford.edu/~cpatton/webmaxcS.htm
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comparisons. P<0.05 was considered significant. Power analysis was performed to verify that the sample 675 

size gave a value of >0.8 if P was >0.05. 676 

 677 

 678 
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 Pkd2
fl/fl

 Pkd2 smKO 

Plasma hormones (pg/ml)   

Angiotensin II 202.5±17.2 (n=16) 204.7±12.1 (n=15) 

Aldosterone 341.0±18.2 (n=16) 365.6±14.0 (n=10) 

ANP 107.2±9.4 (n=18) 118.3±12.3 (n=18) 

Plasma electrolytes (mM)   

Na
+
 142.3±1.0 (n=7) 152.0±5.5 (n=6) 

K
+
 6.4±0.4 (n=7) 6.8±0.3 (n=6) 

Cl
-
 78.8±0.7 (n=7) 84.1±4.3 (n=6) 

Urine electrolytes (mM)   

Na
+
 136.9±9.3 (n=15) 147.0±16.2 (n=15) 

K
+
 563.2±30.2 (n=15) 548.6±37.6 (n=15) 

Cl
-
 455.4±24.7 (n=15) 479.1±42.0 (n=15) 

 803 

Table 1. Plasma hormones and plasma and urine electrolytes. 804 
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Legend 806 

 807 

Supplementary file 1. Primers used for RT PCR. The PKD2 forward primer recognizes nucleotides in 808 

exon 9 and 10 and the reverse primer was aligned with a sequence in exon 13. 809 

 810 
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cre/ERT2 mice.  A. RT-PCR showing the absence of PKD2 transcript in isolated myocytes from  

tamoxifen-treated Pkd2fl/fl:myh11-cre/ERT2 mice. B: Western blots illustrating the effect of  

tamoxifen-treatment in Pkd2fl/fl and Pkd2fl/fl:myh11-cre/ERT2 mice on PKD2, CaV1.2L (full-length  

CaV1.2) and CaV1.2S (short CaV1.2) proteins in mesenteric and hindlimb arteries. C: Mean data for  

proteins in mesenteric arteries of tamoxifen-treated Pkd2fl/fl:myh11-cre/ERT2 mice when compared  

to those in tamoxifen-treated Pkd2fl/fl mice. n=4-7. * indicates p<0.05 versus Pkd2fl/fl. D: En-face  

immunofluorescence imaging illustrating that PKD2 protein (red, Alexa Fluor 555) is abolished in  

myocytes of mesenteric and hindlimb arteries in tamoxifen-treated Pkd2fl/fl:myh11-cre/ERT2 mice  

(representative of 6 mesenteric and 6 hindlimb arteries). In contrast, PKD2 protein in endothelial  

cells is unaltered. Nuclear staining (DAPI) is also shown. Scale bars = 20 µm.  E: Confocal and DIC  

images illustrating that PKD2 protein (Alexa Fluor 555) is abolished in isolated mesenteric artery  

myocytes of tamoxifen-treated Pkd2fl/fl:myh11-cre/ERT2 mice (representative data from 5 Pkd2fl/fl  

and 5 Pkd2fl/fl:myh11-cre/ERT2 mice). Scale bars = 10 µm.  
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Figure 1 – figure supplement 1 Genotyping of mouse lines. Ethidium bromide gel illustrating PCR 

products in vasculature of C57BL/6J (WT) mice and tamoxifen-treated Pkd2fl/fl and Pkd2fl/fl:myh11-

cre/ERT2 mice. 
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A: Original telemetric blood pressure recordings from Pkd2 smKO and Pkd2fl/fl mice. B: Mean 

systolic and diastolic blood pressures in Pkd2fl/fl (n=11) and Pkd2 smKO (n=12) mice. * indicates 

p<0.05 versus Pkd2fl/fl. C: Mean arterial blood pressures (MAP) in Pkd2fl/fl (n=11) and Pkd2 smKO 

(n=12) mice during day and night (gray) cycles. ZT: Zeitgeber Time. * indicates p<0.05 versus 

Pkd2fl/fl for all data points. D: Mean echocardiography data. Cardiac output (CO), fractional 

shortening (FS), ejection fraction (EF) and heart rate (HR). (Pkd2fl/fl, n=5; Pkd2 smKO mice, n=4). 

E: Representative images of H&E stained kidney cortex used for histological assessment (n=3 mice 

used for for each group). 
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Figure 4: PKD2 channels contribute to pressure-induced hindlimb artery depolarization and 1 

swelling-activated Na+ currents in hindlimb artery myocytes. A: Representative traces of 2 

microelectrode impalements under indicated conditions illustrating that pressure-induced 3 

depolarization is attenuated in gastrocnemius arteries of Pkd2 smKO mice. Phenylephrine (PE) = 1 4 

µM. Scale bars: Y= 10 mV, X=20 s. B: Mean data for membrane potential recordings in pressurized 5 

hindlimb arteries in the absence or presence of PE (Pkd2fl/fl: 10 mmHg, n=11; 100 mmHg, n=10; 100 6 

mmHg+PE, n=13 and Pkd2 smKO: 10 mmHg, n=11; 100 mmHg, n=10; 100 mmHg+PE, n=14). * 7 

indicates p<0.05 versus 10 mmHg in Pkd2fl/fl. # indicates p<0.05 versus 100 mmHg in the same 8 

genotype. C: Representative ICats recorded between -100 and +100 mV in isotonic (300 mOsm), 9 

hypotonic (250 mOsm) and hypotonic bath solution with Gd3+ (100 µM) in the same Pkd2fl/fl and 10 

Pkd2 smKO mouse hindlimb artery myocytes. D: Representative I-V relationships of Gd+3 -sensitive 11 

Icats activated by hypotonic solution in Pkd2fl/fl and Pkd2 smKO hindlimb myocytes.  E: Mean data 12 

for Gd3+-sensitive ICats recorded in hypotonic solution in Pkd2fl/fl and Pkd2 smKO myocytes (n=5 for 13 

each). * indicates p<0.05 versus 250 mOsm, # p<0.05 versus Pkd2fl/fl. F: Representative I-V 14 

relationships between -100 and +100 mV in isotonic (300 mOsm), hypotonic (250 mOsm) and 15 

hypotonic bath solution with low (40 mM) Na+ in the same Pkd2fl/fl mouse hindlimb artery myocyte.  16 
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Figure 7: Angiotensin II-induced hypertension is attenuated in Pkd2 smKO mice. A: Telemetric 
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angiotensin II were implanted one day prior to day 0. * indicates p<0.05 versus Pkd2fl/fl in the same 
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Mean data illustrating the percentage of total PKD2 located at the surface in mesenteric and hindlimb 

arteries of saline- and angiotensin II-treated mice (n=4 for each group).  
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Figure 8: Arterial myocyte PKD2 knockout attenuates vasoconstriction and arterial wall 

remodeling during hypertension. A: Mean phenylephrine-induced vasoconstriction in pressurized 

(80 mmHg) mesenteric arteries from angiotensin II-treated mice (Pkd2fl/fl, n=7-8; Pkd2 smKO, n=8). 

B: Mean data of myogenic tone at 80 mmHg in mesenteric arteries from Ang II treated mice 

(Pkd2fl/fl, n=8; Pkd2 smKO, n=8). C: Representative H&E stained sections of fourth-order 

mesenteric arteries from saline and angiotensin II-treated Pkd2fl/fl and Pkd2 smKO mice with insets. 

Low- and high-magnification scale bars are 50 and 25 µm, respectively. D: Mean data for wall-to-

lumen ratio (Pkd2fl/fl saline n=17; Pkd2 smKO saline n=20; Pkd2fl/fl ang II, n=23; Pkd2 smKO ang II, 

n=22). * indicates p<0.05 versus saline in the same genotype and # is ang II Pkd2 smKO versus ang 

II Pkd2fl/fl. 
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