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Supplemental Figure 1: (A) Western blot figure showing ShRNA-mediated Aktl knockdown in
HMEC with no changes in the expression levels of Akt2 and Akt3. (B) Agarose gel confirms the
results of Genotyping; the 200bp band for Wide-type and 300bp for Cre-Aktl knock down. n=5).
(C and D) Graphs showing real-time barrier resistance of HMEC monolayers from 0 to 25 h,
maintained in 2% FBS and treated with various doses of VEGF and Angl, respectively, and
measured by the electric cell-substrate impedance sensing (ECIS) equipment.
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Supplemental Figure 2: Long-time incubation (30 hours) of ShControl and ShAktl HMECs in
serum free media has no significant effect on apoptosis or VE-cadherin expression between them
in the presence or absence of growth factors. (A) VE-cadherin staining of ShControl and ShAkt1
cells in the presence and absence of VEGF or Angl after 30 hour incubation. (B) Bar graphs
showing changes in VE-Cadherin expression in ShControl and ShAktl HMECs in the presence
and absence of VEGF and Angl after 30 hour incubation (n=3). (C and D) TUNEL staining of
ShControl and ShAktl HMECs 30 hours after incubation in serum free medium (n=3). *P < 0.01.
Scale bar: 20 pum.
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Supplemental Figure 3: (A) Images of mouse ear sections showing increased expression of
Aktl, Ang-1 or VEGF upon overexpression with respective Adenoviral particles, compared to
Ad-GFP expressing control sections. DAPI is stained in blue. (B) Image J analysis of the mouse
ear sections indicating increased expression of Aktl, Ang-1 or VEGF upon overexpression with
respective Adenoviral particles, compared to Ad-GFP expressing control sections (n=6). (C)
Western blot images of mouse ear tissues showing increased expression of VEGF, Aktl or Ang-1
upon overexpression with respective Adenoviral particles, compared to Ad-GFP expressing
control sections .
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Actinin, alpha 1

Actinin, alpha 2 —

Actinin, alpha 3

Actinin, alpha 4

Adherens junctions associated protein 1

Anaphase promoling complex subunit 1

ADP-ribosylation facter 6

Armadillo repeat gene deleted in velocardiofacial syndrome
BAl-associated protein 2

Cas-Br-M (muring) ecolropic retraviral ransfarming sequence-like 1
Cell division eycle 27 homolog (S. cerevisiae)

Cell division cycle 42 (GTP binding protein, 25kDa)
Cadherin 1, type 1, E<cadherin (epithelial) *

Cadherin 2, type 1, N<adherin (neuronal} ,

Cadherin 3, type 1, P-cadherin (placental)

Cadherin 4, type 1, R-cadherin {retinal}

Cadherin 5, type 2 {vascular endothelium}

Comeodesmosin
Casein kinase 2, alpha prime polypeplide :ﬁ:
Casein kinase 2, beta polypeplide
Catenin (cadherin-associated prolein), alpha 1, 102kDa L
Catenin (cadherin-associated protein), alpha 2
Catenin (cadherin-associated protein), alpha 3 :H:
Catenin {cadherin-associated protein), beta 1, 88kDa Ly
Catenin {cadherin-asseciated protein), delta 1 *
Discs, large homolog 5 (Drosophila) }
Delta-like 1 (Drosophila) *
Dynamin 1 i *
Dynamin 2 :ﬁ:
Dedicator of cytokinesis 4 fr—
DOesmocalin 1 Ly
Desmocoliin 2
Oesmocolin 3
Desmoglein 1
Desmoglein 2
Desmoglein 3 *
Desmoglein 4
Desmoplakin

Exocyst complex component 2
FERM, RhoGEF and pleckstrin domain protein 2
Filamin A, alpha
Filamin B, beta
Hepatocyte growth factorregulated brosine kinase substrate
1Q molif containing GTPase aclivating protein 1
Junction plakoglebin
LIM domain 7
Microtubule-associated protein, RPYEB family, member 1
Microtubule-associated protein, RP/EB family, member 2 :H:
Myeloid/lymphaid or mixed-lineage leukemia (frithorax hemolog, Drosophila); tran
Mon-metastatic cells 1, protein (NM234) expressed in
Notch 1
Nolch 2
Notch 3 |
Notch 4 *
Purinergic receptor P2X, ligand-gated ion channel, 6
Par-3 partitioning defective 3 hamolog (C. elegans) ]
PERP, TP53 apoplosis effector
Phespheinesitide-3-kinase, catalytic, gamma polypeplide
Plakophilin 1 {ectodermal dysplasiafekin fragility syndrome)
Plakaphilin 2
Plakophilin 3
Plakophilin 4
Pinin, desmosome associated protein
Phosphatidic acid phosphatase type 2B *
Periplakin
Poliovirus receptor-related 1 (herpesvirus entry mediator C) [
Poliovirus receptor-related 2 {herpesvirus enfry mediator B}
Poliovirus receptorrelated 3
Poliovirus receptor-related 4
Ras-related C3 botulinum toxin substrate 1 {rho family, small GTP binding protei
Werzl simian leukemia viral oncogens homolog A (ras related)
Ras homolog gene family, member A
Sorbin and SH3 domain containing 1
Synovial sarcoma, X breakpoint 2 interacting protein
Tight junction protein 1 {zona occludens 1)
Talin 1
Talin 2
Vinculin
Vezalin, adherens junctions ransmembrane protein
Wiskott-Aldrich syndrame (eczema-thromborylopenia) J
WAS protein family, member 1
Wiskott-Aldrich syndrome-|ike
Zyxin
Beta-2-microglobulin b X
Glyceraldehyde-3-phosphate dehydrogenase *
Hypoxanthine phosphoribosyltransferase 1 *
Ribosomal protein, large, FO !

Supplemental Figure 4: Aktl deficiency does not affect the gene expression of major adherens-
junction proteins. Comparative gene array analysis of 85 adherens junction proteins between control
and ShAktl HMEC (n=3). *P < 0.01; #P < 0.01.
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Actinin, alpha 1 AN
Actinin, alpha 2 *
Atinin, alpha 3
Actinin, alpha 4
Angiomedin like 1

Rholrac guanine nucleotide exchangs factor €7 2

Ash jabsent, small, ar hemeatiz)-like [Drosaphila)
Cakiumizalmodulin-dependend serine protein kinase (MAGUK family)
COMmelecule

Cell division cycle 42 (GTP binding protein, 25kDa)
Cycin-dependent kinasa 4

Cingulin

Claudin 1

Claudin 2

Claudin 3

Claudin 4

Claudin §

Claudin §

Claudin 7

Claudin 8

Claudin

Claudin 10

Claudin 11

Claudin 12

Claudin 14

Claudin 15

Claudin 16

Claudin 17

Claudin 18

Claudin 13

{Grumbs hemolog 1 Drosophils)

Crumbs heenaleg 3 Drosophila)

Cold shock domain protein &

Casein kinase 2, alpha 1 polypeptide

Gasein hinase 2, alpha prime polypeptide

Casein kinase %, bata polypeptide

Catenin (cadherin-associated protein), alpha 1, 102k0a

Catenin (cadherin-associated protein), alpha 2

Catenin {cadherin-associated protein}, alpha 3

Catenin (sadhesin-associated prodein, beta 1, 86kDa

Cortactin

Erythracyte membrane protein band 4.1 [eliplocytosts 1, RH-linked)
Enduthelial ozl adhesion meleculs

Fi1 raceptor

Guaning nuckolide binding protein {6 protain], alpha inhibiting activty pebype
Hematupuietic cell-specfic Lyn substrate 1

Infereefular adhesion mekcule 1

Intercelular adhesion mekecule 2

Tenmuncglobulin superfarly, member §

Irlegrin-linked kinase

InaD-like [Drosophila)

Junctional adhesion mokeuls 2

Junctional adhesion molecule 3

Lethal iant larvag homalog 1 Drosophila)

Lethal giant larvas hemoleg 2 (Drosophila)

Wembrane associsted quanylate Kinase, WW and PDZ domain containing 1
Membrane associsted guanylate kinase, Wi and PDZ domain cantaining 2 :H:
WAPImicrobubule affiniy-regulating kinase 1

Myehoidilympheid or mixed-lineags kukemia (rhorax hamelog, Dresaphile); tran

Wutiple POZ domain proein

Verth i ; 5{MAGUK pS5 i 5
Mernbrane protein, paimi {MAGUE pS5 sublamily member 6]
Ocrludin

Par-3 partilioning defective 3 homolog {C. elegans]

Pars5 pariticning defective § homulog alpha {C. elegans)
Pard parfiticning defecive § homalog beta {C. ekqans)
Plateletizndothelial cel adhesion mokecule

Predein kinase C, icla

Pratein kinase 0, 2ela

Phesghatase and tensin homolog

Ras-related C3 holufinum toxin substrate 1 {rhe family, small GTP binding proei
Ras horalog gene family, member A

SMAD specilic E3ubiguitin probein figase 1

Spectrin, alpha, erylheocytic 1 [ellintocytosis Z)

Specrin, alpha, nenenythrocylic 1 falphaadrin

Spectrin, beta, erylhrocylic

Symplekin

T-cell bymphonia imvasion and matasiasis 1

Tight junction assoriatad protein { {peripheral

Tight junction protein 1 (zona occludens 1)

Taghtjunction protein 2 (20na cecludens 2)

Taght junction protein 3 (zona ccludens 3

WAMP [vesicle-associated membrane proteink-associated protein A, 33kDa
Sterile alpha motf and leucine Zpper condairing kinase AZK
Actin, beta

Bata-2micraglobulin

Giyeeraldehyde-Fphosphate dehydrogenase

Hypozanthine phosphoribosyitransferase 1

Ribosomal protein, large, PO

Supplemental Figure 5: Aktl deficiency affects the gene expression of tight-junction proteins.
Comparative gene array analysis of 85 tight junction proteins between control and ShAktl HMEC
(n=3). *P < 0.01; #P < 0.01.
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Supplemental Figure 6: Aktl deficiency affects real-time changes in the expression of proteins
in endothelial-barrier tight-junctions in response to VEGF and Angl treatments. (A-B) Western
blot images and densitometry analysis of control and ShAktl HMEC lysates showing basl levels
of Zo-1 and Zo-2 expression levels, respectively (n=3). (C) Densitometry analysis of Western
blot images of control and ShAktl HMEC lysates treated with 20 ng/ml VEGF showing real-
time changes in the expression levels of tight junction proteins Zo-1 and Zo-2 determined, and
compared to 0 h time point (n=3). (D) Densitometry analysis of Western blots of control and
ShAktl HMEC lysates treated with 50 ng/ml Angl showing changes in the expression levels of
tight junction proteins Zo-1 and Zo-2, and compared to 0 h time point (n=3). *P < 0.01, #P <
0.05.
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Supplemental Figure 7: No significant difference in the levels of phospho-eNOS in ShAKktl
HMEC compared to ShControl HMEC at basal levels and 24 hours after VEGF or Angl
stimulation. (A) Western blot images showing the levels of phosphorylated and total expression of
eNOS in ShControl and ShAktl HMEC. (B-C) Bar graphs showing densitometry analysis of
phospho-eNOS in ShControl and ShAktl HMEC in the presence and absence of 24 hr treatment
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with various doses of Angl and VEGF (n=3). *P < 0.05.



