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Construction of Adenovirus Vector of Secretory Ciliary Neurotrophic Factor
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ABSTRACT Objective: We investigate whether replication-competent adenovirus AdS (E1+E3+) could enhance the expression of
hCNTF secreted by celllines after replication-defective adenovirus Ad5-hCNTF infection in vitro. Methods: Plasmid encoding human
CNTF was digested and subcloned into shuttle plasmid pshuttle to obtain a recombinant plasmid pshuttle-hCNTF. Using Ad-EASY
system, the lineared and dephosphorylated shuttle vector and pAdEasy-1 plasmid which contain most of the human adenovirus serotype 5
genome were cotransfomed into BJ5183 bacteria a recombination event then take place and result in the production of recombinant
AdEasy plasmid, then the plasmid carrying adenovirus major genome and target gene was transfected into package cells AD-293 celllines
to obtain a replication-defective adenovirus Ad5-hCNTF. Results: The recombinant adenovirus Ad5-hCNTF were analyzed by PCR and
the expression of hCNTF in retinal pigment epithelium (RPE) cells after Ad infection were examined by Western blotting and the ability
of the cell to secrete CNTF was measured with a sandwich enzyme-linked immunosorbent assay (ELISA). the results indicated that
AdS-hCNTF contained the target gene, and were capable of infecting RPE celllines and produce the protein into the supernatant.
Conclusion: We also have demonstrated that combined with different amount of replication-competent adenovirus Ad5 (E1+E3+) in
vitro, the expression of hCNTF secreted by celllines after Ad infection was enhanced significantly, and the enhancement of gene
expression was observed in a concentration- dependent manner, and it offers basis for further study of gene therapy by Ad.
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Fig .1 the map of recombinant plasmid pAdS-hCNTF digested with
restriction enzymes pac I
Lane 1 and 2: clone 1 and 2 of pAd5-hCNTF digested with pac I; Lane 3
and 4: positive control recombinant plasmid digested with pac I; lane 5:
control vector pPNUT-hCNTF-DT; lane 6: uncut pAd5-hCNTF plasmids;
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Table 1 improved secretion of hCNTF enhanced by AdS-(E1+E3+)
Group CNTF (ng/ml)
Control group AdS-(E1+E3+)0MOI 0.397
Ad5-(E1+E3+) (0.01MOI) 1.166
Ad5-(E1+E3+) (0.1MOI) 1.393
Ad5-(E1+E3+) (0.5MOI) 1913
AdS5-(E1+E3+) (IMOI) 2.236
Ad5-(E1+E3+) (5MOI) 1.484
3
. (replication-competent virus) 5
ciliary neurotrophic factor CNTF EIA EIB
Aebischer P EIA
CNTF baby hamster ~ E1B o
kidney, BHK cellline MTX
CNTF E1A EIB
Macaca fascicularis °
[14-16]
Bl CNTF
CNTF o
[7.812]
° CNTF CNTF °
(References)
L83 CNTF [1] Manthorpe M, Skaper S, Adler R, et al. Cholinergic neurotrophic
(17-19] factors: fractionation properties of an extract from selected chick
CNTF embryonic eye tissues[J]. J Neuro chem., 1980, 34(1): 69-75
CNTF \ [2] Aebischer P, Schluep M, Deglon N, et al. Intrathecal delivery of CNTF
using encapsulated genetically modified xenogeneic cells in
amyotrophic lateral sclerosis patients [J]. Nature Med, 1996, 2:
696-699
CNTF [3] Mittoux V, Joseph JM, Conde F, et al. Restoration of cognitive and
motor functions by ciliary neurotrophic factor in a primate model of
Huntington s disease[J]. Hum Gene Ther, 2000,11:1177-1187
[4] Bachoud-Levi AC, Delgon N, Nguyen JP, et al. Neuroprotective gene
: CNTF therapy for Huntington s disease using a polymer encapsulated BHK
cell line engineered to secrete human CNTF [J]. Hum Gene Ther,
° 2000, 11(12):1723-1729
AdS-CNTF Western blot L
[5] Chong NH, Alexander RA, Waters L, et al. Repeated injections of a
Elisa hCNTF . . .
ciliary neurotrophic factor analogue leading to long-term

photoreceptor survival in hereditary retinal degeneration [J]. Inves
Cphthalmol Vis Sci,1999, 40:1298-1305
836



- 836 -

www.shengwuyixue.com Progressin Modern Biomedicine Vol1l NO.5

MAR.2011

Ca*
. Ca*
Ca® . Ca* indo-1.quin-2 .,
Fura-2 .Fluo-3 .Fluo-4 HPMVEC
Fluo-3
HPMVEC .
HPMVEC  Ca* o
LSCM (681
HPMVEC 1
Fluo-3 LSCM
HPMVEC  Ca* °
LSCM @
Ca*
@ Fluo-3
Ca* ®
LSCM Ca*
Ca?
@ “ ”
R LSCM N

References

[1] Hen'era JA,Arevalo-Herrera M, Shahabuddin AK,et al. Calcium and
conjugated linoleic acid reduces pregnancy-induced hypertension and
decreases intraeellular calcium in lymphocytes [J]. Am J Hypertens,
2006,19(4):381

2] : : 1. :
2001,22(6) 54-56
Gu Ya-li,Shi Si-zhen. Analysis of intraceellar calcium [J].Journal Of
Tongji University (Medical Science) ,2001,22(6):54-56

[3] Katz E, Verbitaky M, Rothlin C, et al. High calcium permeability and
calcium block of the alpha9 nicotinic acetylcholine receptor [J]. Hear
Res,2000,141:117-128

[4] Albert AP, Liu M, Large WA. Dual effect of calmodulin on
store-operated Ca®” permeable cation channels in rabbit portal vein
myoeytes[J]. Br J Pharmacol,2006,148(7):1001-1011

[5] Leiba A, Vald A, Peleg E,et al. Does dietary recall adequately assess
sodium,potassium, and calcium intake in hypertensive patients [J].
Nutrition, 2005,21(4):462

(6] , . ,

[J]. ,2006,26

(6) 460-461
Wei Guo-feng, Cheng Jin-sheng, Xu Qun-qing, et al. LSCM
technology to investigate the influence of the Abirritation of Opuntia
Ailleii Haw extractive on the concentration of [Ca® ] in mouse brain
cell[J].APPLIED LASER ,2006,26(6):460-461

[71 Chen JT ,Chen RM ,Lin YL ,et al.Confocal laser scanning
microscopy:an overview of principle and practice in biomedical
research[J].Acta Anaesthesiol Taiwan ,2004 ,42(1):33-40

[8] Amos WB ,White JG. How the confocal laser scanning microscope
entered biological research[J]. Biol Cell ,2003, 95 (6) :335-342

811

[6] Liang FQ, Dejneka NS, Cohen DR, et al. AAV-mediated delivery of
ciliary neurotrophic factor prolongs photoreceptor survival in the
rhodopsin knockout mouse[J]. Mol Ther,2001, 3 (2);241-248

[7] Cui Q, Lu Q, So KF, et al. CNTF, not other trophic factors, promotes
axonal regeneration of axotomized retinal ganglion cells in adult
hamsters[J]. Inves Cphthalmol Vis Sci, 1999,40:760-766

[8] Loh NK, Woerly S, Bunt SM, et al. The regrowth of axons within tissue
defects in the CNS is promoted by implanted hydrogel matrices that
contain BDNF and CNTF producing fibroblasts [J]. Exp Neurol,
2001,170(1):72-84

[9] Manthorpe M, Skaper SD, Williams LR, et al. Purification of adult rat
sciatic nerve ciliary neurotrophic factor [J]. Brain Res, 1986,367:
282-286

[10] Aebischer P, Pochon NA, Heyd B, et al. Gene therapy for amyotro-
phic lateral sclerosis (ALS) using a polymer encapsulated xenogeneic
cell line engineered to secrete Hentf [J]. Hum Gene Ther,1996, 7:
851-860

[11] Chun MH, Ju WK, Kim KY, et al. Upregulation of ciliary
neurotrophic factor in reactive Muller cells in the rat retina following
optic nerve transaction[J]. Brain Res,2000, 23, 868:358-362

[12] Jo SA, Wang E, Benowitz LI. Ciliary neurotrophic factor is an

axogenesis factor for retinal ganglion cells[J]. Neuroscience,1999,89:
579-591

[13] Cui Q, Harvey AR. CNTF promotes the regrowth of retinal ganglion
cell axons into murine peripheral nerve grafts [J]. Neuroreport,2000,
11:3999-4002

[14] McConnell MJ, Imperiale MJ.Biology of adenovirus and its use as a
vector for gene therapy [J]. Human Gene Therapy, 2004,15 (11):
1022-1033

[15] Mizuguchi H, Hayakawa T. Targeted adenovirus vectors [J]. Human
Gene Therapy,2004, 15(11):1034-1044

[16] Kim M, Zinn KR, Barnett BG, Sumerel LA,et.al. The thera peutic
efficacy of adenoviral vectors for cancer gene therapy is limited by a
low level of primary adenovirus receptors on tumour cells [J].
European Journal of Cancer Prevention,2002, 38(14):1917-1926

[17] Harvey AR, Hellstr?m M, Rodger J.Gene therapy and transplantation
in the retinofugal pathway[J]. Prog Brain Res,2009,175:151-161

[18] McGill TJ, Prusky GT, Douglas RM, et al., Intraocular CNTF reduces
vision in normal rats in a dose-dependent manner
Ophthalmol Vis Sci,2007, 48(12):5756-5766

[19] MacLaren RE, Buch PK, Smith AJ, et al. CNTF gene transfer protects

[J]. Invest

ganglion cells in rat retinae undergoing focal injury and branch vessel

occlusion[J]. Exp Eye Res,2006, 83(5):1118-1127



