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Supplementary Table 1 - Characteristics of coronary artery disease cases and controls in 
UK Biobank 
!!

!! Cases Controls 

N Individuals 4831 115,455 

Age ± SD, years  62.1 ± 5.9 56.7 ± 7.9  

Male, n (%) 3908 (80%)  53,028 (45.9%) 

Lipid Lowering Therapy, n (%)  3998 (82.8%) 18,482 (16.0%) 

 Ever Smoker, n (%)  2528 (52.3%) 52,629  (45.6%) 

Hypertension, n (%) 3373 (69.8%)  22,809 (19.6%) 

 Diabetes Mellitus, n (%)  880 (18.2%) 5524 (4.8%) 

Body Mass Index ± SD, kg/m2  29.3 ± 4.8  27.5 ± 4.8 
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Supplementary Note 
 
Functional characterization of ARHGEF26(Val29Leu) missense variant  

Cell culture  

Human Aortic Endothelial Cells (HAEC), Human Umbilical Vein Endothelial 

Cells (HUVEC), and Human Coronary Artery Smooth Muscle Cells (HCASMC) were purchased 

from Lifeline Cell Technology and maintained in VascuLife EnGS Endothelial Medium and 

SMC Medium (Lifeline Cell Technology) free of antibiotics at 37°C and 5% CO2. HAEC, 

HUVEC, and HCASMC at passages 2-6 were used for experiments. HL60 cell line was 

purchased from Sigma-Aldrich. HEK293 and THP-1 cell lines were purchased from 

ATCC. HEK293 was maintained in high-glucose Dulbecco's Modified Eagle Medium 

with GlutaMA Supplement and 10% fetal bovine serum (Thermo Fisher Scientific). HL60 and 

THP-1 cells were maintained in RPMI 1640 Medium supplemented with 10% non-heated-

inactivated fetal bovine serum (Thermo Fisher Scientific). HL60 cells were differentiated for 5 

days in medium containing 1.3% DMSO for leukocyte TEM assays.  Cell line specificity was 

confirmed with tissue-specific markers: HAEC were von Willebrand Factor positive and smooth 

muscle a-actin negative, HCASMC were von Willebrand Factor negative and smooth muscle a-

actin positive. Both cell types were confirmed to be mycoplasma negative. 

siRNA and ARHGEF26 constructs 

Silencer Select siRNA against 3’UTR of human ARHGEF26 was customized from Thermo 

Fisher Scientific. Targeting efficiency of siRNA was confirmed by western blot of transfected 

cells. Non-targeting siRNA control was purchased from Thermo Fisher Scientific. The cDNA 

containing the complete open-reading frame of human ARHGEF26 (NM_015595.3) was obtained 

from the Mammalian Gene Collection (MGC) and cloned with an N-terminal FLAG-GGGS 

sequence onto a pcDNA3.4 mammalian expression vector (Thermo Fisher Scientific) using 

NEBuilder HiFi DNA Assembly Master Mix (NEB). Wild-type ARHGEF26 and 29Leu mutant 
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was generated by site-directed mutagenesis (Q5 kit, NEB) and sanger-sequenced. Vector without 

FLAG-GGGS-ARHGEF26 insert is used as control vector. 

Transfection 

HAEC and HCASMC were transfected in 6-well format using Lipofectamine 2000 Transfection 

Reagent (Invitrogen) following manufacture’s protocol. Briefly, cells were plated at 90% 

confluency the day prior to transfection. Then cells were washed and replenished with Opti-MEM 

I Reduced Serum Medium. Per well, cells were co-transfected with 50nM siRNA with 1ug/mL 

ARHGEF26 vector (final concentration). Medium was replaced at 4 hours post-transfection. Cells 

were trypsinized and re-plated one-day after transfection (HAEC), or re-plated and starved in 

serum-free medium (HCASMC). 

Leukocyte TEM assay 

Leukocyte TEM assay was modified from previously described10. HAEC was plated on a HTS 

Transwell 96-well permeable insert with 5.0 µm pore size (Corning) in 40 µL/well medium and 

allowed to settle for 8 hours. Then the transwell was replaced with complete medium contain 10 

ng/mL TNF-α (PeproTech) and cultured overnight. The next day, 235 µL/well serum-free 

endothelial cell medium containing 0.25% BSA with vehicle or 50ng/mL SDF-1 (PeproTech) 

was placed on a 96-well white receiver plate. The medium in the transwell insert was removed 

and replaced with 75 µL/well serum-free endothelial cell medium containing 0.25% BSA and 

200,000 differentiated HL60 cells. The insert was then gently placed in the receiver plate and 

incubated at 37°C for 5 hours with lid on. The insert was removed and HL60 migrated into the 

receiver plate was quantified with a luminescent assay (CellTiter-Glo, Promega). Standard curve 

of HL60 cells was prepared by serial dilutions on an identical white receiver plate, with total 

HL60 cell input set as 100%.  Differences in means of percentage of migrated cells per well were 

assessed by two-way ANOVA with uncorrected Fisher’s LSD test within vehicle and SDF-1 

subgroups, respectively, and significance threshold set as P < 0.05. 
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Leukocyte adhesion assay 

HAEC were transfected and re-plated on a black-wall, clear-bottom 96-well plate and cultured 

until 100% confluence (48-72-hour post-transfection). Prior to the assay, HAEC were treated with 

10 ng/mL TNF-α overnight. THP-1 cells were labeled with Calcein-AM cell-permeant dye 

(Thermo Fisher Scientific), washed, and added to wells containing HAEC at 200,000 /well in 

serum-free medium containing 0.25% BSA, and incubated at 37°C for 1 hour. The wells were 

washed four times in 37°C PBS. After the final wash, the plate was drained thoroughly and 100 

µL TBS buffer containing 1% NP-40 was added to each well. The plate was agitated for 10 min 

protected from light, and the fluorescence was measured on a plate reader. Standard curve was 

generated on an identical, separate plate.  Differences in means of fluorescent intensity were 

assessed by one-way ANOVA with Dunnett’s multiple comparisons test, and a multiplicity 

adjusted P value set as 0.05 for statistical significance. 

VSMC proliferation 

HCASMC were transfected and re-plated on a 96-well plate in serum-free medium and starved. 

After 48 hours, the plate was replaced with medium containing serum and cells are allowed to 

proliferate for 72 hours. To measure cell proliferation, the medium was removed and cell 

numbers in each well were counted with a luminescent assay (CellTiter-Glo, Promega).  

Differences in means of luminescence were assessed by one-way ANOVA with Dunnett’s 

multiple comparisons test, and a multiplicity adjusted P value set as 0.05 for statistical 

significance. 

Western blot  

Cells were harvested with lysis buffer (150mM NaCl, 50mM Tris HCl, 0.5 % NP-40 and 0.1% 

sodium deoxycholate, pH 7.5) supplemented with fresh protease inhibitors (Pierce Protease 

Inhibitor Mini Tablet, EDTA free). Cell lysate was incubated for 15min in rotation and 

centrifuged at 20,000 g for 15min at 4°C to remove insoluble materials. The protein concentration 

in the supernatant was measured by a bicinchoninic acid (BCA) assay kit (Thermo Fisher 
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Scientific) and normalized with Laemmli sample buffer. Equal amount of protein was separated 

by sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) on 4-20% Mini-

PROTEAN TGX precast gels (Bio-Rad Laboratories), transferred to nitrocellulose membrane, 

and blocked with 5% non-fat milk in Tris-buffered saline supplemented with 0.05% Tween-20 

(TBST) at room temperature for 1 hour. The membrane was then probed with primary antibodies 

to ARHGEF26 (Sigma-Aldrich), FLAG (M2 HRP-conjugated, Sigma-Aldrich), or actin (HRP-

conjugated, Santa Cruz Biotechnology), respectively, in 1% non-fat milk in TBST. The HRP-

conjugated anti-rabbit secondary antibody was then incubated at room temperature for 1 hour for 

ARHGEF26 blots. After extensive washing, the membranes were imaged by an enhanced 

chemiluminescence substrate (EMD Millipore) and imaged on Amersham Imager 600 (GE 

Healthcare). 

Cycloheximide chase assay 

FLAG-tagged WT or 29Leu FLAG-ARHGEF26 was overexpressed in HEK293 cells for 48 

hours. One day prior to the cycloheximide chase, WT and 29Leu ARHGEF26-transfected cells 

(12 wells each) were plated on the same 24-well plate at 150,000 cells per well in 500µL 

medium. For the cycloheximide chase, 500µL medium containing 100 µg/mL or 200 µg/mL 

cycloheximide (Enzo Life Sciences) was added to each well to achieve 50 µg/mL or 100 µg/mL 

final concentration. Cells were harvested in lysis buffer at indicated time points post chase, and 

BCA-normalized lysate (20 µg/time points) were probed for FLAG by Western blot. For each 

cycloheximide dose, 2 blot sections (WT and 29Leu) from the same treated plate were blotted on 

same membrane and simultaneously imaged. 
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