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Gene expression of AAV-ITR ssDNA mini vector in skeletal
muscle of mice

Donggin Zhu, Yun Zhang, Xiaomei Liu, and Chun Zhang

Suzhou Municipal Key Laboratory of Molecular Diagnostics and Therapeutics, Suzhou Institute of Biomedical Engineering and
Technology, Chinese Academy of Sciences, Suzhou 215163, Jiangsu, China

Abstract: AAV-ITR single strand DNA mini vector (AAV-ITR ssDNA mini vector) is a novel gene expression vector
based on AAV-ITR. We have shown efficient gene expression of AAV-ITR ssDNA mini vector in HEK 293T. Here, we
studied the efficacy of gene expression of AAV-ITR ssDNA mini vector in vivo. We injected the skeletal muscle of ICR
mice separately with equal molars of AAV-ITR ssDNA mini vector, ITR mutated AAV-ITR single strand DNA mini vector
(AAV-ITRmm ssDNA mutant vector), AAV-ITR dsDNA and pUCS57-minivector-GFP, combined with TurboFect.
Florescence microscope analysis of skeletal muscle section shows that AAV-ITR ssDNA mini vector had higher expression
efficiency and longer expression period. We extracted DNA from the muscle three months after injection and quantified
three vectors by Real-time PCR. RT-PCR analysis shows that there were highest copy numbers of AAV-ITR ssDNA mini
vector existing in muscle. Stable existing of AAV-ITR ssDNA mini vector in muscle could be the molecular basis of long
term gene expression of the vector. The results suggest that AAV-ITR ssDNA mini vector might be a promising vector for

gene therapy.

Keywords: Adeno-associated virus (AAV), Inverted terminal repeats (ITR), single strand DNA mini vector, in vivo gene
expression, RT-PCR, gene therapy
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Fig. 1 The diagram of different AAV-ITR vectors. (A) pUC57-minivector-EGFP. (B) AAV-ITR double strand DNA.
(C) AAV-ITR single strand DNA mini vector. (D) AAV-ITRmm ssDNA mutant vector.
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Fig. 2 The GFP expression of AAV-ITR ssDNA mini vector, AAV-ITR dsDNA, pUC57-minivector-EGFP and AAV-ITRmm
ssDNA mutant vector in mice skeletal muscle one week after injection. (A) Fluorescence microscope pictures, 50x. al—3: GFP
expression of AAV-ITR ssDNA mini vector with 2x10' copies, 5x10'* copies, 1x10" copies respectively; bl—3: GFP expression
of AAV-ITR dsDNA mini vector with 2x10'* copies, 5x10'* copies, 1x10" copies respectively; c1—3: GFP expression of
pUC57-minivector-EGFP plasmid with 2x10' copies, 5x10"* copies, 1x10" copies respectively; d1-3: GFP expression of
AAV-ITRmm ssDNA mutant vector with 2x10'* copies, 510" copies, 1x10" copies respectively. (B) The average GFP
fluorescence strength of ssDNA mini vector, AAV-ITR dsDNA mini vector, pUC57-minivector-EGFP and AAV-ITRmm ssDNA
mutant vector in ICR mice skeletal muscle.
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Fig. 3 The GFP expression of AAV-ITR ssDNA mini vector, AAV-ITR dsDNA and pUC57-minivector-EGFP in
mice skeletal muscle one month after injection. (A) Fluorescence microscope pictures, 50x. al—3: GFP expression of
AAV-ITR ssDNA mini vector with 2x10'? copies, 5x10'* copies, 1x10" copies respectively; b1—3: GFP expression of
AAV-ITR dsDNA mini vector with 2x10'* copies, 5x10'* copies, 1x10" copies respectively; c1—3: GFP expression of
pUC57-minivector-EGFP plasmid with 2x10'* copies, 5x10'* copies, 1x10"* copies respectively. (B) The average green
GFP fluorescence strength of ssDNA mini vector, AAV-ITR dsDNA mini vector and pUC57-minivector-EGFP in ICR
mice skeletal muscle.
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Fig. 4 The GFP expression of AAV-ITR ssDNA mini vector, AAV-ITR dsDNA and pUC57-minivector-EGFP in
mice skeletal muscle three months after injection. (A) Fluorescence microscope pictures, 50x. Nc: negative control; a:
GFP expression of AAV-ITR ssDNA mini vector with 1x10" copies; b: GFP expression of AAV-ITR dsDNA mini
vector with 1x10" copies; ¢: GFP expression of pUC57-minivector-EGFP plasmid with1x10" copies. (B) The
average green GFP fluorescence strength of ssDNA mini vector, AAV-ITR dsDNA mini vector and
pUCS57-minivector-EGFP in ICR mice skeletal muscle.
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Fig. 5 The difference of GFP expression of AAV-ITR ssDNA mini vector, AAV-ITR dsDNA and
pUCS57-minivector-EGFP in mice skeletal muscle between one week and one month after injection. (A) Fluorescence
microscope pictures, 50x. al—3: GFP expression of AAV-ITR ssDNA mini vector with 2x10'* copies, 5x10'* copies,
1x10" copies respectively; b1—3: GFP expression of AAV-ITR dsDNA mini vector with 2x10'* copies, 5x10'? copies,
1x10" copies respectively; c1-3: GFP expression of pUC57-minivector-EGFP plasmid with 2x10'? copies, 5x10"
copies, 1x10" copies respectively; a'l—3: GFP expression of AAV-ITR ssDNA mini vector with 2x10'* copies, 5x10"
copies, 1x10" copies respectively; b'1-3: GFP expression of AAV-ITR dsDNA mini vector with 2x10'* copies,
5x10'? copies, 1x10" copies respectively; ¢'1-3: GFP expression of pUC57-minivector-EGFP plasmid with 2x10'?
copies, 5x10'* copies, 1x10" copies respectively. (B) The comparison of average green GFP fluorescence strength of
ssDNA mini vector, AAV-ITR dsDNA mini vector and pUC57-minivector-EGFP between one week and one month in
ICR mice skeletal muscle.
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Fig. 6 The difference of GFP expression of AAV-ITR ssDNA mini vector, AAV-ITR dsDNA and
pUCS57-minivector-EGFP in mice skeletal muscle among one week, one month and three months after injection. (A)
Fluorescence microscope pictures, 50x. al—3: GFP expression of AAV-ITR ssDNA mini vector with 1x10" copies in
one week, one month and three months; bl1—3: GFP expression of AAV-ITR dsDNA mini vector with 1x10"* copies in
one week, one month and three months; c1-3: GFP expression of pUC57-minivector-EGFP plasmid with 1x10"
copies in one week, one month and three months. (B) The comparison of average green GFP fluorescence strength of
ssDNA mini vector, AAV-ITR dsDNA mini vector and pUC57-minivector-EGFP among one week, one month and

three months in ICR mice skeletal muscle.
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Fig. 7 Comparison of the residue of AAV-ITR ssDNA mini vector, AAV-ITR dsDNA and pUC57-minivector-EGFP
three months after injection by RT-PCR. (A) The amplification plot of AAV-ITR ssDNA mini vector, AAV-ITR
dsDNA and pUC57-minivector-EGFP by RT-PCR. a: AAV-ITR ssDNA mini vector; b: AAV-ITR dsDNA; c:
pUCS57-minivector-EGFP. (B) The electrophoresis of products from RT-PCR of AAV-ITR ssDNA mini vector,
AAV-ITR dsDNA and pUCS57-minivector-EGFP. M: marker; 1: control; 2: the product from Real-time PCR of
AAV-ITR ssDNA mini vector; 3: the product from Real-time PCR of pUC57-minivector-EGFP; 4: the product from
Real-time PCR of AAV-ITR dsDNA.

%1 AAV-ITR B%5E DNA REIK. AAV-ITR Wik DNA #1 pUC57-minivector-EGFP =B BB 9 FEHH RT-PCR
CT B

Table 1 CT value of the residue of AAV-ITR ssDNA mini vector, AAV-ITR dsDNA, and pUC57-minivector- EGFP three
months after injection by RT-PCR
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1 2 3 X+£s
Control Undetermined Undetermined Undetermined Undetermined
ss-10 24.56 25.52 25.78 25.28+0.64
ds-20 29.25 29.30 28.86 29.14+0.24
ps-50 31.07 30.31 32.15 31.18+0.92
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