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Supplementary Figure Sl. Isolation and characterization of bone marrow derived EPCs from
mice. Bone marrow mononuclear cells (MNCs) were washadfrom the femurs and tibias of mice
and isolated by density gradient centrifugationhwhistopaque-1083. MNCs were plated on gelatin-
coated culture dishes and maintained in endothegfaith factor—-supplemented media (EGM-2 bullet
kit. Ten days after maintenance in endothelial-specific medon-adherent MNCs were removed and
the remaining adherent cells were subjected to inustaining to verify their EPC identity A}
Morphology of MNCs on day 4 and day 8 after platorggelatin-coated dishes. Scale bargh [B)
Representative images from assays for uptake e@iDL (red fluorescence) and FITC-UEA-1 (green
fluorescence). The isolated EPCs were Dil-acLDL &hfC-UEA-1 positive. Blue, staining of the
nuclei by Hoechst. Scale bar=50n (uppep , Scale bar=10Qum C(lower) . Three independent
experiments were performedC)(MNCs were cultured in the bullet kit medium in gelecoated cell
culture dishes. Ten days after plating, adherelid eesre further analyzed using flow cytometry with
the cell surface antigen markergcluding antibodies for CD31, CD34, CD45 and CD14Kotype
IgG was used as a control antibody. Six mice peug (h=6/group) were studied each time.
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Supplementary Figure S2. Aggfl haploinsufficiency significantly reduces the number of bone
marrow mononuclear cells (MNCs). MNCs were washed out from the femurs and tibfag/@ and
Aggf1*" KO mice and purified by density gradient centritign with histopaque-1083. MNCs were
plated into gelatin-coated culture dishes and maaiet in endothelial growth factor—supplemented
media (EGM-2 bullet kit for temlays. Non-adherent MNCs were removed and the rémgaadherent
cells were subjected to immunostaining to verifgitEEPC identity. A) Representative images from
assays for uptake of Dil-Ac-LDL (red fluoresceneel FITC-UEA-1 (green fluorescence) are shown in
(A). The isolated EPCs were Dil-ALDL- and FITC-UEApbsitive. Blue, staining of the nuclei by
Hoechst. (B) The number of the Dil-acLDL/FITC-UEA-1 (lectin) pitse cells was plotted and
compared between WT adgygf1*” KO mice. Scale bar=10@m. Three independent experiments were
performed. Six mice per group (n=6/group) were igtickach time. Data are shown as mean + SD.
*P<0.05.
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Supplementary Figure S3. The expression level of the AGGF1 protein is increased in EPCs
isolated from db/db mice or mice treated with HFD. (A) Western blot analysis showing increased
AGGF1 expression in isolated EPCs fralim'db mice. (B) Western blot analysis showing increased
AGGF1 expression in isolated EPCs from HFD-indu¢@®M mice. GAPDH was used as loading
control. Data are shown as mean + SIP<0.01, (n=6).
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Supplementary Figure $4. Increased glucose levels in mice fed with a high fat diet (HFD).
C57BL/6J mice were fed with a high fat dabne to induce T2DM. Mice fed with a chow diet were
sued as controls. After 16 weeks, blood glucosel¢ewere measured using a glucometer, and then a
hind-limb ischemia model was established with theem Three independent experiments were
performed. Data are shown as mean = S.[R<®.01 (n=6).
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Supplementary Figure S5. Analysis of the expression levels of CXCR4, VEGF and VEGFR2
MRNA in EPCs from different groups of mice. Bone marrow-derived EPCs were isolated and used
for real-time RT-PCR analysidata are shown as mean £ SD. NS not significast3)
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Supplementary Figure S6. Aggfl is required for essential functions of EPCs in capillary tube
formation, proliferation, transendothelial migration, and migration as in a HFD-induced diabetic
mouse model. EPCs were isolated from bone marrow of wild-typéT] and heterozygousggfl™”
knockout (KO) mice fed with and without a high ghse diet (HFD), and characterizedA) (Aggfl
haploinsufficiency inhibits angiogensis mediatedERCs. Angiogenic function of EPCs was assessed
by a matrigel-based capillary tube formationB) (mages from(A) were analyzed, quantified and
plotted. (C) Aggfl haploinsufficiency inhibits EPC proliferation. Mferation of EPCs was examined
using the CCK-8 kit. @) Aggfl haploinsufficiency inhibits transendothelial miggpa of EPCs in
transwell assays. HUVECs (about 1%1@lls per well) were cultured in the upper chamifea 24-
transwell insert (8.Qum pores). EPCs were harvested, resuspended ih dadsae medium (EBM-2,
0.5% BSA), and added to the upper chamber of drestvell plate (0.2 ml). Images were captured 24
hours after EPCs plating with an inverted Nikonifs® Ti microscope. H) Images from D) were
quantified and plotted.Fj Aggfl haploinsufficiency inhibits EPC migration in wousadratch migration
assays. EPCs monolayers in 6-well cell cultur¢éeglavere wounded with a scratch by a gDpipette

tip and examined 24 hours after wounding. Imageseweaptured with an inverted Nikon Eclipse Ti
microscope. G) Representative images from EPC migration assayata Bre shown as mean + SD.
*P<0.05, **P<0.01, **P<0.001 (n=6 mice per group).
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Supplementary Figure S7. Analysis of the expression levels of CXCR4, VEGF and VEGFR2
MRNA in EPCsfrom micetreated with the AGGFL1 protein and high glucose. EPCs were isolated,
and used for real-time RT-PCR analydata are shown as mean + SD. NS not significar3).
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Supplementary Figure S8. AGGFL1 protein treatment robustly potentiates the therapeutic effects

of EPCs on angiogenesis and homing in a hindlimb ischemia moded in db/db mice. (A)
Representative images for H&E staining and immuaiostg for CD31. Scale bar=100m. ([B)
Representative images for immunostaining with an@RP antibody. EPCs were infected with EGFP
lentivirus, and transplanted intb/db mice with diabetic hind-limb ischemia. Scale b&@6&2im.
(n=12 mice per group).
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Supplementary Figure S9. AGGF1 protein treatment robustly potentiates the therapeutic effects

of EPCson peripheral vascular complicationsin a hindlimb ischemia model. A hindlimb ischemia
model was created in mice. Two days after theesyrghe mice were injected with EPCs, AGGF1-
pretrearted EPCs (~1x30and control PBS via the tail vein. The therdjmesffects were evaluated
using a Vevo 2100 High-Resolution Micro-Ultrasougstem before the ischemic surgery and 7, 14
and 28 days after ischemia)( Transplantation of AGGF1-pretreated EPCs dramdyidaiproved
blood perfusion compared with EPCs without AGGFatigatment. K) Therapeutic effects of AGGF1-
pretreated EPCs on necrosis compared with EPCuwtitAGGF1 pretreatment.(C) Therapeutic
effects of AGGF1-pretreated EPCs on ambulatory impent compared with EPCs without AGGF1
pretreatment. ) Effects of AGGF1-pretreated EPCs on the densitgZDB1-postive capillary vessels
compared with EPCs without AGGF1 pretreatment. IGapidensity was measured in HFD-fed HLI
mice. The gastrocnemius muscle from HLI mice wieted in 4% paraformaldehyde for 24 hours and
used for immunostaining analysis with an anti-CR3tibody. E) Representative images for H&E
staining and immunostaining for CD31. Scale ba6=10n. () Representative images for
immunostaining with an anti-GFP antibody. EPCs wefected with EGFP lentivirus, and transplanted
into mice with diabetic hind-limb ischemia. Fouee&ks after transplantation, the gastrocnemius rauscl
were fixed in 4% paraformaldehyde for 24 hours tmmh subjected to immunostaining analysis with an
anti-EGFP antibody to determine whether EPCs wenedul into the ischemic areas. Scale bargii0
Data are shown as mean = S[P<9.05, **P<0.01 (n=12 mice per group).
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Supplementary Figure S10. EPCs were infected lentiviruses with GFP expression as an easily
identifiedable marker. The infection efficiency and the level of GFP esgsion were evaluated 72 h
after infection. Scale bar=20m. Three independent experiments were performedrepigksentative
images were shown. Images were captured at thaifitagion of 40x%.
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Supplementary Figure S11. AGGF1 inhibits HG-induced superoxide production by EPCs.
Dichlorodihydrofluorescein diacetate (DCFH-DA, signwas used to detect superoxide in EPCs with
flow cytometry (Beckman CytoFLEX).Fluorescence intensity was recorded, analyzed &oiteg.
Data are shown as mean + SD. *P<0.05, **P<0.016 (per group).
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Supplementary Figure S12. AGGF1 increasesthelevel of nuclear Nrf2in EPCs. EPCs were treated
with a high glucose solution (HG) in the presencatmsence of purified AGGF1 protein for 12 hours,

and used for immunofluorescent staining with an-Bn2 antibody to analyze nuclear translocation of
Nrf2. Scale bar=200m.
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Supplementary Figure S13. AGGF1 does not affect the expression levels of Nrf2 and KEAP-1 in
EPCs. EPCs were cultured in media with or without higlucgse (HG, 30 mM) as well as a
combination of high glucose and AGGF1 proteiA.) Total RNA was extracted with Trizol reagent and
used for real-time RT-PCR analysis for the levaNd2 mRNA. B) Western blot analysis with an anti-
Nrf2 antibody. C) Western blot analysis using an anti-KEAP-1 ardppoGAPDH was used as loading
control. Three independent experiments were paddr Data are shown as mean = S.D, (n=6).
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Supplementary Figure S14. Western blot analysis for nuclearaccumulation of nNrf2 in EPCs
treated with Aggf1l SsSRNA and Fyn ssSRNA under the normal condition (Control) and under a high
glucose condition (HG). GAPDH was used as loading control.
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Supplementary Figure S15. A schematic diagram showing the molecular signaiathway by which
AGGF1 protein therapy potentiates the therapeutieces of EPCs on diabetes-induced vascular
complications. AGGF1 activates AKT signaling, whinhibits Fyn-mediated export and degradation
of nuclear Nrf2. Nrf2 binds to the promoter andulagpry region and activate the transcriptiorCé(T,
HQ-1, andNQO-1, which function as antioxidants to block genemaid ROS, reducing oxidative stress
and increasing function of EPCs. Overall, AGGFactions as an antioxidant regulator to protect the
function of EPCs, and becomes a potential therapéatget for improving the ischemia-reparative
capacity of EPCs transplantation in DM.
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