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Supplemental Figure I. Phenotype of bone-marrow derived angiogenic cells (BMACSs).
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B. Nuclei staining C. Ulex-Lectin
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After seven days in culture, BMACs presented spindle-shaped and cobblestone-like appearances
(A). Fluorescent immunocytochemical staining showed that the adherent cells as their nuclei
stained by Hoechst (B) were double positive (E) for Ulex-Lectin binding (C) and Dil-ac-LDL uptake
(D), both of which are featured characteristics of endothelial lineage. Western Blot analysis
indicated that seven-day cultured cells expressed VE-Cadherin, vWF, and eNOS (F). Flow
cytometry analysis on BMACs cultured for seven days showed increased percentages of Sca-1,
CD34, Flk-1, VE-Cadherin(CD144), and Sca-1/Flk-1 compared with freshly isolated mononuclear
cells (G), suggesting that these cells are enriched for angiogenic ceIIs.l



Supplemental Figure Il. TSP-1 protein expression was suppressed by miR-27b inhibitor,
TSP-1 siRNA or both.
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We detected TSP-1 protein expression after TSP-1 siRNA transfection and miR_27b inhibitor
transfection, which was 120 hours of total transfection time. Our results demonstrated that the
protein expression of TSP-1 was low in miR-27b inhibitor + TSP-1 siRNA group and TSP-1 siRNA
groups, while it was high in miR-27b inhibitor group. The function of these cells were then
evaluated by Matrigel tube formation shown in Figure 2F. Representative bands of TSP-1 were
shown at button of the each bar graph. * p<0.05 vs. db/+ BMACs with scramble.




Supplemental Figure Ill. Sema6A but not Sprouty2 mediates the effects of miR-27b on

BMAC proliferation.
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A. Protein expression of Sema6A in db/db BMACs with Scramble or Sema6A siRNA, using db/+
with scramble as controls. n=5, *p<0.05 vs. db/+ with scramble, # p<0.05 vs. db/db with scramble.
B. Protein expression of Sema6A in db/+ BMACs with miR-27b inhibitor plus Sema6A siRNA. n=5,
*p<0.05 vs. db/+ with scramble, # p<0.05 vs. db/db with scramble. C. Protein expression of
Sprouty?2 in db/db BMACs with Scramble or Sprouty2 siRNA, using db/+ with scramble as controls.
n=5, *p<0.05 vs. db/+ with scramble, # p<0.05 vs. db/db with scramble. D. Protein expression of
Sprouty?2 in db/+ BMACs with miR-27b inhibitor plus Sprouty2 siRNA. n=5, *p<0.05 vs. db/+ with

scramble, # p<0.05 vs. db/db with scramble.



Supplemental Figure IV. miR-27b and TSP-1 expressions in BMACs used for cell therapy.
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A. miR-27b expression in BMACs in each group by real-time PCR. n=4,* p<0.05 vs. db/+
BMACs+ scramble oligo. B. Secreted TSP-1 protein from BMACs in each group by Western blot.
n=3,* p<0.05 vs. db/+ BMACs+ scramble oligo. Representative bands were shown at button of the

bar graph.



Supplemental Figure V. Wound capillary formation after treatment.
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Typical photographs of CD31 staining on day 6 of wound healing. Boxed regions are shown at
higher magnification to the right. CD31 positive cells were stained in brown color. Bar=100um.



Supplemental Figure VI. miRNA expressions in BMACs from type 2 diabetic mice and
normal mice.
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We detected some miRNAs within miR-23~24~27 clusters and angiogenesis-related miRNAs
using real-time PCR. These miRNAs were miR-23a, miR-23b, miR-24, let-7f, miR-221, miR-222,
and miR-92a. Our results demonstrated that miR-24 was increased in diabetic BMACs (Fig 2).
The expressions of miR-23a, miR-23b, miR-24, let-7f, miR-221, miR-222 and miR-92a did not
differ between diabetic and normal BMACs. miRNA expressions were detected by real-time PCR.
n=6, *p<0.05 vs. db/+.



Supplemental Figure VII. TSP-1 mRNA is elevated in db/db BMACs, which is suppressed by
miR-27b. Knocking down TSP-1 improves BMAC tube formation.
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A.TSP-1 mRNA expression from db/+ and db/db BMACs. n=4, * p<0.05 vs. db/+ BMACs. B.
TSP-1 mRNA expression of db/db BMACs with scramble or miR-27b mimic. n=4,* p<0.05 vs.
Scramble. C. TSP-1 mRNA expression of db/+ BMACs with scramble or miR-27b inhibitor. n=4,*
p<0.05 vs. Scramble. D. Matrigel tube network of db/db BMACs with TSP-1 siRNA or scramble,
using db/+ BMACs with scramble as controls. n=6, *p<0.05 vs. db/+ with scramble. # p<0.05 vs.
db/db with scramble.



Supplemental figure VIII. The effects of miR-27b on keratinocyte functions and
mitochondrial oxidative status.
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To determine whether miR-27b regulates keratinocyte functions, we evaluated migration,
proliferations and apoptosis of keratinocytes after miR-27b manipulation. Human primary
epidermal keratinocytes were transfected with miR-27b mimic or inhibitor or their scramble
controls before tests. Our results demonstrated that miR-27b over-expression improved
keratinoctye migration, while miR-27b inhibition impaired keratinoctye migration. A. representative
pictures of migrating keratinocytes in scratch assay. B. Bar graph of migrating areas of
keratinocytes six hours and 12 hours after scratch. * p<0.05 among two groups. C. The
proliferation was not affected by miR-27b. There was no significant statistical difference among
four groups. D. miR-27b inhibition increased keratinocyte apoptosis, but miR-27b over-expression
did not show significant reduction in apoptosis. Bar graph shows Annexin-V*/PI" keratinocytes
after miR-27b mimic/inhibitor transfection. E. miR-27b inhibition increased keratinocyte
mitochondrial ROS, whereas miR-27b over-expression decreased mitochondrial ROS. Bar graph

shows Mitochondrial ROS as stained by MitoSOX in keratinoctyes after miR-27b mimic/inhibitor
transfection.
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Materials and Methods
Animals

The db/db (BKS.Cg-m*™*Lepr®/J) mouse is a well-established diabetic animal model,
demonstrating multiple vascular dysfunction and delayed wound healing similar to the condition
found in patients with type 2 diabetes.” Male diabetic mice (db/db, age=10-12 weeks, plasma
glucose 389.24+45.67 mg/dL) and their age- and gender-matched non-diabetic healthy
littermates (db/+, BKS.Cg-m™ Lepdb/- lean, plasma glucose 168.36+25.89 mg/dL) were
purchased from The Jackson Laboratory (Bar Harbor, ME). CD47 global knockout
(CD477",C57BL/6 background) and wildtype (C57BL/6) were from Jackson Laboratory. CD36
knockout (CD367, C57BL/6 background) mice were in-house colony in Department of Surgery at
University of Pittsburgh. The animals were maintained under controlled environmental condition
(12h: 12h light/dark cycle, temperature approximately 25°C), and provided with standard
laboratory food and water ad libitum. All animal procedures were performed according to
University of Pittsburgh Institutional Animal Care and Use Committee (IACUC) guidelines.

Human subjects

Six Type 2 diabetic patients with newly confirmed diagnosis (male=3, female=3,age=5616.3
years, fasting glucose=9.4+1.8mmol/l) and five healthy age-matched volunteers (male=1,
female=4, age=5411.8 years, fasting glucose=5.1+0.5mmol/l) were recruited based on
published criteria.> All the participants have acquired the nature of this study and given
their written informed consent forms for the study, which was approved by the Ethics
Committee of our hospital. Mononuclear cells were isolated from peripheral blood (20mL)
by density gradient centrifugation and cultured using the same method described in online
supplement > *. All the processes were performed by a single operator who was unaware of
the subjects’ state. Circulating angiogenic cells were cultured for 7 days and harvested for
miR-27b detection.

BMAC in vitro culture and profiles

In vitro expansion of BMACs was performed as described in our recent reports.3’ “ Bone marrow



mononuclear cells from the tibias and femurs of mice were plated on a culture flask coated with
rat plasma vitronectin (Sigma-Aldrich) and maintained in Endothelial Growth Media (EGM-2,
Lonza) in 37°C, 5% CO2 for seven days. On day 4 in culture, non-adherent cells were washed
away. New medium was applied. After seven days in culture, to test the BMAC phenotype,
attached cells were labeled with 1,1"-dioctadecyl-3,3,3",3"- tetramethylindo- carbocyanine
perchlorate-labeled acetylated LDL (Dil-ac-LDL, 1ug/ml, Sigma) and FITC-labeled Ulex
europeus agglutinin (Ulex-Lectin, 1ug/ml; Sigma) for one hour. After nuclei staining by Hoechst
33258 (5ug/ml, Invitrogen), the samples were viewed with an inverted fluorescent microscope
(Nikon). Pictures were taken in 200x high power fields. Cells demonstrating double-positive
fluorescence of Dil-ac-LDL and Ulex-Lectin were identified as differentiating BMACs.
Endothelial functional molecules including von Willebrand Factor (vWF), Vascular Endothelium
Cadherin (VE-Cadherin) and endothelial nitric oxide synthase (eNOS) were detected using
Western blot (please see “Western Blot Analysis” for details). In addition, the expression of stem
cell markers such as Sca-1, CD34 and endothelial lineage markers such as Flk-1 and
VE-Cadherin (CD144) were analyzed by flow cytometry and compared with freshly isolated
bone marrow mononuclear cells. Adherent cells were gently detached using 5 mM EDTA/PBS
at 37°C, washed, and incubated for one hour on ice in PBS/0.5% (w/v) BSA together with
FITC-labeled mouse antibodies (Abs) against Sca-1(1ug/10° cells, BD Bioscience), PE-labeled
mouse Abs against Flk-1 (0.5ug/10° cells, BD Bioscience), FITC-labeled mouse Abs against
CD34 (1ug/10° cells, BD Bioscience), PE-labeled mouse Abs against CD11b (0.5ug/10° cells,
BD Bioscience), or their corresponding isotypic control Abs, respectively. To detect VE-Cadherin,
cells were incubated with goat anti-mouse VE-cadherin Abs (2.5 pg/10° cells; R&D Systems) on
ice for 20 minutes and then labeled with rabbit anti-goat Alexa 488 Abs (0.625 ug/10° cells; R&D
Systems) on ice for 20 minutes. As staining control, 0.5% goat serum was used, followed by
identical secondary antibody staining. Flow cytometry was performed using FACScan system
and analyzed with Cell Quest software (BD Bioscience). Each analysis included at least 10,000
events.

Small interfering RNA and Mimic/Inhibitor Transfection

In vitro expansion of BMACs was performed as described in our recent reports.> * For small
interfering RNA (siRNA)-mediated gene knockdown, BMACs after 7 days in culture were
replanted at a density of 2.5x10* to 3.5x10*/cm?®. SiRNA duplexes were transfected into
BMACs with DharmaFECT transfection reagent | (all from Dharmacon), according to the protocol
of the manufacturer. For over-expression or inhibition of miR-27b, BMACs were transfected
with its specific mimic or inhibitor, 2'-O-Methyl oligoribonucleotides against miR-27b synthesized
by Dharmacon (100nM), with DharmaFECT transfection reagent | (Dharmacon) according to the
protocol of the manufacturer. In each experiment, non-related scramble oligo was used as a
negative control. After 60 hours of silencing RNA and mimic/inhibitor transfection, the cells
were harvested for the in vitro and in vivo experiments. In some experiments, db/+ BMACs
were transfected with miR-27b inhibitor and/or siRNAs. First, transfection of siRNA or
non-target siRNA (scramble, 100nM) was performed for 48-60 hours. Medium was changed.
Second, transfection of miR-27b inhibitor or scramble oligo (100nM) was performed for 48-60
hours. The protein expression of target molecule was determined by western blot.

Quantitative Real-Time Polymerase Chain Reaction



Total RNA from BMACs were isolated by mirVanaTM miRNA Isolation Kit (Ambion) and collected
as large RNA (for TSP-1 mRNA detection) and small RNA (for miR-27b detection). * For mRNA
expressions, primers were as follows: TSP-1 forward ACT GGT GAA GGG CCAAGATCT,
reverse: 5-GGA TCA GGT TGG CAT TCT CAA-3’; 18s (as internal control) forward: 5’-CGG
GTC GGG AGT GGG T-3’; reverse: 5-GAAACG GCTACC ACATCC AAG-3’. Quantitative
real-time PCR was performed using cDNA generated from 200ng of large RNA. For miR-27b
detection, cDNA was generated from 10 ng of small RNA using specific reverse transcription
primers for miR-27b synthesized by Ambion, Inc. Quantitative real-time PCR was performed
using its specific real-time PCR primers synthesized by Amion, Inc.  Amplification and
detection of specific products were performed with the ABI PRISM 7500 Sequence Detection
System with the cycle profile according to the protocol of mirVana gRT-PCR miRNA Detection Kit
(Ambion, Inc), using sno55 as an internal control. Fluorescent signals were normalized to an
internal reference, and the threshold cycle (C;) was set within the exponential phase of the PCR.
The relative gene expression was calculated by comparing cycle times for each target PCR.
The miR-27b PCR C; value was normalized by subtracting the sno55 C; value, which gave the
AC; value. The relative expression levels of each target between groups were then calculated
using the following equation: relative gene expression = 2 (ACttreatments-ACt_controls) 3

Western Blot Analysis

Western blot analysis was performed by SDS/PAGE as we described previously.® For
intracellular protein measurement, BMACs were lysed using Cell Lytic MT lysis buffer (Sigma)
with Protease Inhibitor Cocktail (1:100 v/v, Sigma) for 20 minutes on ice. After centrifugation for
15 minutes at 12,000 g (4°C), the protein content of the samples was determined by BCA assay
(Bio-Rad). For secreted TSP-1 or TSP-2 protein measurement, the culture medium was
replaced with 2 ml of serum-free medium and the cells were incubated for 4 hours.® The
conditioned medium of each sample was collected, concentrated with a Centricon-10 (Amicon,
Danvers, MA), and protein concentrations were determined with the BCA assay. At the same
time, all the BMACs of each sample were lysed to extract cytoplasmic protein for the detection of
B-actin. The TSP-1 or TSP-2 levels in culture medium were normalized by B-actin. Equal
amounts of protein (30ug) were loaded onto SDS/PAGE and blotted onto nitrocellulose
membranes (Bio-rad). Immunobloting was performed by using antibodies directed against each
target molecule: Akt (rabbit anti-mouse Akt, 1:1000; Cell signaling); phosphorylated- Akt*¢™"?
(rabbit anti-mouse Akt, 1:1000; Cell signaling); eNOS (rabbit anti-mouse eNOS, 1:1000; Cell
signaling), phosphorylated-eNOS®'""” (rabbit anti-mouse eNOS, 1:1000; Cell signaling), TSP-1
(mouse monoclonal anti-TSP-1, 1:400 Abcam), TSP-2 (mouse monoclonal anti-TSP-2, 1:400;
Abcam), p66°" (mouse anti-SHC, 1:1000; BD Biosciences),Sema6A (goat anti-mouse
Semaphorin 6A, 1:500, R&D); Sprouty?2 (rabbit anti-mouse Sprouty2, 1:1000, Abcam); MnSOD
(mouse monoclonal anti-MnSOD,1:500, Abcam), Cu/ZnSOD (rabbit anti-mouse Cu/ZnSOD,
1:500, Abcam) and catalase (rabbit anti-mouse catalase,1:200, Santa Cruz), VEGF (rabbit
anti-mouse VEGF,1:1000, Millipore), Angiopoietin-1 (rabbit anti-mouse Angiopoietin-1,1:500,
Abcam),SDF-1a (rabbit anti-mouse SDF-1a,1:250, Santa Cruz), B-actin (mouse monoclonal
anti-B-actin, 1:10000, Sigma, served as loading control). Secondary antibodies included IRDye
800—conjugated rat anti-mouse antibody (1:4000, Rockland), Alexa Fluor 680 goat anti-rabbit
IgG antibody (1:2500, Rockland) and Alexa Fluor 800 donkey anti-goat IgG antibody (1:2500,



Rockland). The blot was read with an Odyssey imager (Li-Cor). Molecular band intensity was
determined with Odyssey 2.1 software (Li-Cor).

BMAC Function Assays (Proliferation, Tube Formation, Migration, Adhesion, Apoptosis)

In tube formation assay, BMACs in EBM-2 plus 5% FBS were plated in a 48-well cell culture
plate (5x10* cells per well) pre-coated with 150ul of growth factor-reduced Matrigel-Matrix (BD
Biosciences) as described previously. ” After 24-hour incubation, images of tube morphology
were taken by inverted microscope (Nikon) at the magnification x40 and tube lengths were
measured at 5 random fields per well. In adhesion assay, BMACs were plated in a 96-well
plates (2.5x10* cells per well) pre-coated with 2.5 g/ml vitronectin.  After 1-hour incubation,
non-adherent cells were washed away and adherent cells were fixed with 2% Paraformaldehyde.
Nuclei were stained with Hoechst (5ug/L, Sigma) for 20 minutes. The number of adherent cells
was counted at the magnification x100, and the mean value of 4 wells was determined for each
sample.®  The migration assay was performed using a modified Boyden’s chamber assay as
described previously.® Around 5x10* BMACs were placed into upper Boyden’s chamber with
EBM-2 plus 5% FBS. The lower chamber was loaded with EBM-2 plus 5% FBS and VEGF
(50ng/ml). BMACs were allowed to migrate for 24 hours. The cells remaining on the upper
chamber were mechanically removed. Cells on the lower side of the membrane were fixed and
stained with Hoechst, counted at magnification x100. The mean value of 5 different fields was
determined for each sample. Cell proliferation was evaluated by MTS assay using CellTiter 96®
Aqueous One Solution Cell Proliferation Assay Kit (Promega). BMACs in EGM-2 were plated in a
96-well culture plate (1x10* cells per well) overnight before different treatments. After the
treatments, cell were washed with pre-warmed E'BM-2 and100ul EGM-2 with 20ul assay
aliquots were added. BMACs were cultured for 4 hours in 5% CO,,37°C. The absorbance was
read at 490 nm in 100 uL of soluble formazan medium with a microplate spectrophotometer. Cell
number was then calculated from a standard cure and expressed as folds of the controls. Cell
apoptosis was evaluated with Annexin V-FITC/PI Apoptosis Detection Kit (Invitrogen). The cells
were stained with Annexin-V-FITC and propidium iodide in 1 % binding buffer for 15 min at room
temperature. Flow-cytometric analyses were performed on FACScan system and analyzed with
Cell Quest software (BD Bioscience). Each analysis included at least 10,000 events.

Luciferase Reporter Assays of miR-27b to 3’'UTR of Target mRNAs

The luciferase target assay was performed as previously described *''. Synthetic
oligonucleotides as indicated by NCBI reference sequence bearing either human TSP-1 (THBS1)
mRNA 3'UTR (NM_003246), human TSP-2 (THBS2) mRNA 3'UTR (NM_003247.2), human
p66°™ (SHC1) mRNA 3’UTR(NM_183001.4), human Semaphorin 6A (Sema6A) mRNA 3'UTR
(NM_020796), or Sprouty2 (SPRY2) mRNA 3'UTR (NM_005842) was cloned into pMirTarget
plasmid after the stop codon of luciferase, respectively. The co-transfection of mutant sequence
of each mRNA 3’'UTR and miR-27b mimic served as controls. In this vector system, a red
fluorescent protein (RFP) under a CMV promoter is used to monitor the transfection and
normalizing transfection efficiency. For examples, HEK 293 cells (50% confluence in each well of
6-well plate) were co-transfected with 100ng of TSP-1 (THBS1) 3'UTR plasmid and 0.1nmol of
miR-27b mimic (Dharmacon), all combined with Turbofect 8.0 (Origene) according to
manufacture’s protocol. As control, similar oligonucleotides to TSP-1 mRNA 3’'UTR with mutant



miR-27b binding site was cloned into pMirTarget plasmids and co-transfected with miR-27b

mimic (see below for mutant sequences).
3'UTR plasmid and miR-27b mimic.

The same protocol was used to co-transfect other
After 48 h, cells were washed and lysed with Reporter

Lysis Buffer (Promega), and their luciferase activity was measured using the GloMax® 96
Microplate Luminometer (Promega). The relative reporter activity was obtained by normalization
to each rmutant plasmid co-transfection. A reduced firefly luciferase activity indicated the direct
binding of miR-27b to the cloned target sequence.
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The mitochondrial reactive oxygen species were detected using MitoSOX™ Red mitochondrial
superoxide indicator (Invitrogen) as we previously described. MitoSOX™ is a novel fluorogenic
dye for highly selective detection of superoxide in the mitochondria of live cells. Once in the
mitochondria, MitoSOX™ Red reagent is oxidized by superoxide and exhibits red fluorescence.
BMACs were harvested after miR-27b mimic/inhibitor transfection and incubated in HBSS
containing 5uM MitoSOX™ for 10 minutes. Immediately after the incubation, flow cytometry was
performed using FACScan system and analyzed with Cell Quest software (BD Bioscience).
Each analysis included at least 10,000 events.

Ad-p66°"°RNAI transfection

For p66°" down-regulation, BMACs were transfected by recombinant adenovirus Ad-p66°"RNA
at the titer of 10MOI, as established previously." Dr. Kaikobad Irani kindly donated the virus.
This adenovirus encodes a short hairpin loop RNA with a 19-mer sequence corresponding to
bases 45-63 of the cDNA of p66°™ and is unique to mRNA of p66°™."* Ad-B-gal was also used

for internal control.

Adenovirus transfection was performed in EGM-2 supplemented with 2%

FBS for 24h, followed by change of EGM-2 with 5% FBS. Then miR-27b inhibitor transfection
was performed for 60h, as described above.

Topical BMAC therapy on wound healing in vivo

Wounds were created on the dorsal surface of the mouse as previously described.'
Full-thickness skins were removed using a 6-mm punch biopsy without hurting the underlying



muscle. In mice with BMAC therapy, 1x10° BMACs with different gene manipulation in 30 pl
PBS were topically transplanted onto the wound area immediately after punch. The grouping
was as follows: 1) db/+ wound with PBS; 2) db/db wound with PBS; 3) db/db wound with db/+
BMACs; 4) db/db wound with db/db BMACs; 5) db/db wound with db/db miR-27b™™°-BMACs; 6)
db/db wound with db/+ miR-27b™"""_.BMACs; 7) db/db wound with db/+

miR-27b""" TSP-1"RNA.BMACS.

Wounds were covered with transparent oxygen-permeable wound dressing (Bioclusive, Johnson
& Johnson). The dressings were changed every other day. Wound closure rates were
measured by tracing the wound area onto acetate paper every other day until day 10. The
tracings were digitized, and the areas were calculated with a computerized algorithm and
converted to percent wound closure (Image J). Wound closure rates were calculated as
Percentage Closed (y%) =[(Area on Day,—Open Area on Day, )/Area on Dayg]*100, as described
previously .'°

Laser Doppler imaging (LDI) using PeriScan PIM3 system (Perimed AB, Sweden) was
performed to measure the perfusion of the wound areas immediately after wounding and every
other day until day 16 as described previously." '® Low-intensity (0.20) laser beams (630nm)
were used to scan across wound surface with fixed distance (20cm) from each wound site under
standard room illumination. The scan area included the entire wound site and margins. In the
following measurements, the same position, detection area, and distances were referred to the
first detection profile gained from the same mouse. Blood flow measurements of the
microvasculature were calculated with a 214 x 214 pixel resolution, with each pixel being an
actual measurement of flux or blood flow (speed of blood cells x blood volume). Color-coded
images representing the microvascular blood flow distribution were recorded. Low perfusion was
displayed in dark blue and highest perfusion areas were displayed in red. Color images were
analyzed by self-contained software Perimed LDPIwin 3.0. A circle was drawn to capture the
original size of wound area and the mean perfusion data within this circle were expressed as
perfusion index.

Local delivery of miR-27b inhibitor on normal wounds

The effect of topical miR-27b mimic/inhibitor transfection on normal wound healing was
measured. An established model of local oligonucleotide delivery via F-127 pluronic gel was
applied as previously described.” Excisional full-thickness cutaneous wounds were created in
db/+ mice as described above. Briefly, 0.25 nmol of miR-27b inhibitor (equals to ~3.5 ug) was
preloaded into the 10ul, 30% F-127 pluronic gel (Sigma) at 4°C. DharmaFECT transfection
reagent | (Dharmacon) was added at a final concentration of 1% in F-127 pluronic gel loaded
with miR-27b inhibitor. The gel was applied locally to the surface of wound area and absorbed
within 2 hours. The procedure was repeated every other day from day 0 to day 8. The control
wounds were treated with 1% F-127 pluronic gel loaded with 0.25 nmol of scramble oligo and 1%
of DharmaFECT transfection reagentI. Wound closure rates and wound blood flow were
monitored as described above. On day 6, some of wound samples were harvested for miR-27b
expression using real-time PCR.

Wound capillary formation



Wounds were recovered from mice on Day6. Capillary density in the healing wounds was
quantified by histological analysis. Wound samples were fixed with zinc chloride fixative (BD) for
24 hours, then embedded in paraffin, and sectioned at 4-um intervals. Slides were deparaffinized
and hydrated, then placed in Tris-Buffered Saline (pH 7.5) for 5 minutes for pH adjustment.
Endogenous peroxidase was blocked by 3% Hydrogen Peroxide/Methanol bath for 20 minutes,
followed by distilled H,O rinses. Slides were blocked with normal rabbit serum (Vector
Laboratories) for 30 minutes, then incubated for 60 minutes at room temperature with an
anti-CD31 antibody (1:50; Santa Cruz), and further incubated with Vectastain Elite ABC Reagent
(Vector Laboratories) for 30 minutes and Nova Red (Vector Laboratories) for 15 minutes. Slides
were counterstained with Gill (Lerner) 2 Hematoxylin (VWR Scientific) for 10 seconds,
differentiated in 1% aqueous glacial acetic acid, and rinsed in running tap water. Ten random
microscopic fields (x200 magnification) were counted to determine the number of capillaries per
wound. Pictures were taken under a Zeiss Axioskop microscope using Image-Pro Plus sofeware
(Media Cybernetics).

BMAC Integration

BMACs were isolated as described above and cultured in EGM-2. BrdU staining was
performed on BMACs. On day 5 of culture EPCs were labeled with 5-bromo-2’-deoxyuridine and
5-fluro-2’deoxyuridine (BrdU labeling reagent, Invitorgen). BrdU labeling reagent was diluted
1:100 in EGM-2, filtered through a 0.2 :m filter, and warmed to 37°C. 1 mL of BrdU/EGM-2 was
added to cells in a 6 well plate and incubated overnight. The wells were washed 3 times with
PBS followed by trypsinization to re-suspend the cells. a number of 1 x 10° BMACs were then
transplanted to a db/db wound (6 mm punch biopsy) as described above. After 6 days of wound
healing, the mouse was euthanized, and the wound and surrounding skin was recovered and
fixed in 10% formalin for 24 hours. Slides were double-stained with an anti-CD31 antibody
followed by BrdU antibody (1:50; Santa Cruz Biotechnology Inc.) incubation. Pictures were taken
under a Zeiss Axioskop microscope using Image-Pro Plus sofeware (Media Cybernetics).

miR-27b mimic/inhibitor transfection on human primary epidermal keratinocytes

Human primary epidermal keratinocytes were purchased from ATCC and cultured in dermal
cell basal medium supplemented with keratinocyte growth kit (ATCC) according to the
manufacturer’s protocol. For over-expression or inhibition of miR-27b, keratinocytes were
transfected with its specific mimic or inhibitor, 2'-O-Methyl oligoribonucleotides against
miR-27b synthesized by Dharmacon (100nM), with DharmaFECT transfection reagent |
(Dharmacon) according to the protocol of the manufacturer. In each experiment,
non-related scramble oligo was used as a negative control. After 60 hours of silencing RNA
and mimic/inhibitor transfection, the cells were harvested for the in vitro experiments.

Migration, proliferation, and apoptosis of epidermal keratinocytes

Keratinocyte migration was tested in an in vitro scratch assay as previously described, with
slight modification ?°. A number of 3x10° keratinocytes were seeded in six-well plates. After
reaching 100% confluence, cells were washed twice with PBS and scratched using a
pipette-tip. The resulting scratch was investigated under the microscope and the area for
photographs was marked using a pen on the bottom of the well. Immediately after
scratching, the first photograph was taken (initial wound size) exactly at the marked area.



After six hours and 12 hours, the same areas of the scratch wounds were photographed
again and the reduction in wound width was measured using ImagedJ 1.45 s software
(National Institutes of Health, Bethesda, MD). Cell proliferation was evaluated by MTS
assay using CellTiter 96® Aqueous One Solution Cell Proliferation Assay Kit (Promega).
Keratinocytes in dermal cell basal medium were plated in a 96-well culture plate (1x10*
cells per well) overnight before different treatments. After the treatments, cell were washed
with pre-warmed E'BM-2 and 100ul EGM-2 with 20ul assay aliquots were added.
Keratinocytes were cultured for four hours in 5% C0O,,37°C. The absorbance was read at
490 nm in 100 uL of soluble formazan medium with a microplate spectrophotometer. Cell
number was then calculated from a standard cure and expressed as folds of the controls.
Cell apoptosis was evaluated with Annexin V-FITC/PI Apoptosis Detection Kit (Invitrogen).
The cells were stained with Annexin-V-FITC and Pl in 1 x binding buffer for 15 minutes at
room temperature. Flow-cytometric analyses were performed on FACScan system and
analyzed with Cell Quest software (BD Bioscience). Each analysis included at least
10,000 events.

Data Analysis

All values were expressed as meantSEM. The statistical significance of differences between
the 2 groups was determined with Mann-Whitney U nonparametric test. When more than two
treatment groups were compared, one-way ANOVA followed by LSD post hoc testing was
used.?’ For the in vivo wound closure data, two-way repeated measures ANOVA followed by
Bonferroni post hot testing was used to compare both differences between treatments and time
courses. For wound perfusion data, Receive Operating Characteristic (ROC) Curve Analysis was
performed to compare the differences between treatments. In all tests, p<0.05 was considered
statistically significant.
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