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Targeted Protein Expression in Freshly Isolated Vascular Tissues by Using Adenoviral Vector
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Abstract — Treatments of vascular disease via modulating the expression of specific proteins by gene transfer have been
attempted in various studies over the past few years. Among several methods to deliver genes, adenovirus currently has
been used because of a number of positive aspects. In this study, we test adenoviral vector as a potential mediator in the
treatment of vascular disease by using freshly isolated vascular tissues not cultured vascular cells. Freshly isolated vascular
tissues were directly exposed to adenoviral vector pAd5SCMVmcsIRESeGFPpA to check the possibility of GFP expression
in different layer of vascular tissues. We found that the GFP expression by using adenoviral vector experiments is mainly
focused on the adventitia and failed to detect GFP expression at endothelial layer or vascular smooth muscle layer in vas-
cular tissues. However, we also found that several integrin receptors are robustly expressed in vascular smooth muscle,
thus the limited expression of protein in vascular smooth muscle are not likely the lack of integrin receptors. In conclusion,
adenovirus could not be a good tool for a specific protein expression in vascular smooth muscle cell. Thus, the application
of adenovirus as a tool for gene therapy of vascular smooth muscle cells in clinical therapeutic trial need to be optimized

further.
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3l & o, A A E2] CAR(coxsackie virus and adenovirus
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O} 22 oF%o] A2 Sltt. Phenylephrine, Potassium
chloride, Monoclonal anti-beta-actin, Monoclonal anti-alpha-
smooth muscle actin(Sigma, St. Louis, MO, USA). GFP antibody
(Cell Signaling, Beverly, MA, USA). IRDye 800CW conjugated
goat(polyclonal) anti-mouse IgG(LI-COR Biosciences. Lincoln,
NB, USA). Integrin screen kit(Millipore), Integrin antibody
sampler Kkit(Cell Signaling Technolgy). Alexa Fluor Dye
conjugated secondary antibodis(Invitrogen). ~1 £] ThH= AJek-
S B dao® ARESIgith o 33k Sl £l o
ZQo| w} Krebs &jout ]2 glaol H7he glet. ARbA]
Q!

Aoke BAEF B T o)) A& AMglh,

BE TF A3 35 ES] B39 ARgel #st rlo|=al
(Guide for the Care and Use of Laboratory Animals, NIH
1996)S s=573810] =3E 2Tk, 200g A E2) Sprague-Dawley 31
A= A9 isofluranes F3te] A=A} AIX1 5 TlESto] of
7} g5 (femoral artery)s APEe] A&t ¢ W2H (4°C)
Aefsra A2l X8kt el 2] 24
Uk Z2oh(ee] mM); 120 NaCl, 5.9 KCl, 1.2 NaH,PO,, 25
NaHCO,, 11.5 dextrose, 1 CaCl,, and 1.4 MgClL(pH 7.4).
g IS 2FollM medical oxygen(95% 0,-5% CO,)S 3
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0w 335 7|t of] Farel= KCI(51 mM) 2 phenylephrine
A pME AF=8te] 52 755 S0 Fish 750]
HEAEIRS o) F71AQl Ao X H I

Western blot

o] S gRlsy] flgh Aol AREH " lysis
bufferi. g-affobar BalfwlA] oo v 44
AABIACE 5N F3sle] SDS-PAGER WA #-elslal o] &
PVDF membrane®]| ©]ZAIFTE ©]E AFolA]
blocking bufferel]l Yol 1A7F <t blockst
o Woi 4°CollA] W5 WHgAIZl § tr
(TBS)2Z HF2A o= AXF & o] 34 H A4k 2213
A goo]] o] Aofx] 147} 52t RESAIZITE & A3 AL
231 GFP&A|+= Cell Signaling(Beverly, MA)©. 23] ¢35}
o] 1:10009] H-&= 3]4ale] A&l o, Qe 18 Il
Integrin screen kit(Millipore), Integrin antibody sampler kit
(Cell Signaling Technolgy) 7-§18to] 1:10002] H]-&=E AR
SFAtt. = 23} &A= IRDye® 800CW conjugated goat
(polyclonal) anti-mouse IgG(LI-COR® Biosciences. Lincoln,
NB, USA)E 74J3t] 1:50009] Bl&= ARSIt TBSE &
3] A" F Odyssey infrared imaging system(LI-COR

Biosciencesyg ©|-8sto] Tjze] W o5 glslg]t).
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IRESeGFPpAZ 4] Gene Transfer Vector Core Laboratory at
University of Towaollx] #F 2¢kt}® Human adenovirus
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o AA E(eukaryotic cel)A Hio] W zaE 714
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Fig. 1 - Vascular smooth muscle contractility of cultured vascular
tissues after infecting with pAd5SCMVmcsIRESeGFPpA. A.
vascular tissues are cultured in 37°C CO, incubator for 3
days after infection. B. vascular tissues are cultured in
25°C medical oxygen supplied organ-bath for 3 days.
Contractility is measured after stimulating by either KCI
(61 mM, for 10 minutes) or phenylepherin (107°M, for
10 minutes). P<0.01, aorta vs femoral artery.
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oftlicnfole 2 WE7} kAol x ofollx] fefd o]F 1
ARl GFPE 34 0% Bl A 4 52 vehdth
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Do M|ZIME 0|8 HREX|0|AM2 GFP Weiol Ztat
*‘645501]’\1 T ] 73S UukA S = U9 (intima)
£ PAst & W3 A E(endothelial cel)d} HHF w5
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= AZEE0] ¥ Q= S (media) A-fro b4 E (fibroblast)
o= % 9)9F(adventitia) T-F= ] Tt Western blot
< 5314 pAd5CMVmcsIRESeGFPpA o}d| mrto] 2 A HlE] o
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7hell thsh ARz gR1EA] ottt webs GFP7L il se] Q)
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53] g erS 9] 1 (tone)ys A8t HFHE
43} B F8 JBS PPsta glo] FUBBIF GFP
o] o Rg Ao RISt FhH o Hokd 3t
ZA& GFP 014 A2 923131 DAPIE counter staining
o do] AN PG vhaT BrrAe gel A
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Fig. 2 — Representative immunoblot of GFP in cultured femoral
artery after infecting with pAd5CMVmcsIRESeGFPpA.
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Fig. 3 — GFP expression in cultured vascular tissues. The images at upper row are control and the images at bottom row are after infecting
with pAd5CMVmcsIRESeGFPpA. Nuclei are stained with DAPI (blue). GFP is stained with GFP antibody (red color). Green channel
shows expressed GFP and collagen fibers (auto fluorescence). Scale bar=100 micrometer.
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Fig. 4 — GFP is intensively expressed at adventitia in cultured vascular tissues. Vascular smooth muscle layer is stained with alpha-smooth
muscle antibody (green color). Nuclei are stained with DAPI (blue). GFP is stained with GFP antibody (red color). Scale bar=100

micrometer.
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Fig. 5 —Integrin subunits are expressed in vascular tissue.
Representative immunoblots of integrin receptors in
femoral artery with endothelial layer (w Endo) or without
endothelial layer (w/o Endo). Integrin o2, o3, 04, o5 and
1 are strongly expressed but not o1, ov in femoral artery.
Actin band is used as a loading control.
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