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Abstract: The aim of this study was to construct the eukaryotic expression vector of pCMV-Myc-NOVAL based on
NOVAL gene, and to screen the optimum expression condition after transfecting to PC12 cells, and further to explore the
distribution of NOVAI protein in PC12 cells using cell immunohistochemistry, and to identifyits anti-hypoxia activity.
According to the NOVAL gene sequence of NCBI database, we designed the upstream and downstream primers, and
performed polymerase chain reaction (PCR) to amplify the full length cDNA coding sequence using pCR4-TOPO-NOVA1
as a template. The products were digested by restriction endonuclease Sal I and Xho I , and conjugated to the eukaryotic
expression vector ofpCMV-Myc followed by validating by digestion and direct sequencing. Subsequently, the validated
pCMV-Myc-NOVA1L was transfected to PC12 cells followed by optimizing of transfection ratio and transfection time, and
identified by qPCR, Western blotting and cell immunohistochemistry respectively. After validation by digestion and direct
sequencing, the eukaryotic expression vector of pCMV-Myc-NOVA1 was correctly constructed. The optimum transfection
ratio of plasmid to Lipo 2000 was 1:2.5, and the optimum transfection time was 72 h. At the optimum transfection
condition, the expression level of NOVA1 mRNA and protein significantly increased, and after transfection of
pCMV-Myc-NOVAL, NOVAI1 protein mainly distributed in cell nucleus and cytoplasm. After 6 h hypoxia, the cell
proliferation activity was significantly increased compared to that of the control and pCMV-Myc group. Our findings
provided a reference for exploring the mechanism of NOVAI, and also a technical support for potential drug development
of NOVAL.

Keywords: human NOVALI protein, eukaryotic expression vector, transfection, distribution, anti-hypoxia
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NOVA1 &1 NOVAL ERAH XY ESIHFT
Table 1 Primers sequence for NOVAl gene

pCMV-Myc NOVA1l . . L
encoding region amplication

3800bp 1500 bp

Primer name Primer sequence (5'-3")
( 1B) Forward TACGTCGACTATGATGGCG
NOVAL GCAGCTCCC
TCCCTCGAGTCAACCCACT
1 500 bp 3 800 bp ( 10) Reverse TTCTGAGG
NOVAL The underline indicates the Sal I and Xho [ site.
!
A C wov
) SEERENS
PRI NESIRNESNRE
bp bp &N"& 7O bp Wt QCN\ QC}A
2 000
2 000
1 000
750 1 000
500

250
100

1 pCMV-Myc-NOVAL EREH KM MERLEE

Fig. 1 Construction and identification of eukaryotic expression vector pCMV-Myc-NOVAL. (A) Identification of
NOVA1 PCR product by 1% agarose gel electrophoresis. (B) Identification the digested product of pCMV-Myc and
NOVA1L gene by 1% agarose gel electrophoresis. (C) Identification the digested product of pCMV-Myc-NOVAL and
pCMV-Myc by 1% agarose gel electrophoresis.

2.2 pCMV-Myc-NOVAL ki BY s 5% 207 ] NOVA1 mRNA

PCR 2 1 2.5 NOVA1 mRNA
2A pCMV-Myc-NOVA1 (**P<0.01 1 2
24 h 48h 72h 96 h NOVA1 ) NOVAL1
mRNA 48 h 1 2.5
(**P<0.01) NOVAL (**P<001 1 2 )
72h ( %2 LAEE PCREEIMFT
2B **P<0.01) Table 2 Primers sequence of gRT-PCR identification
Primer name Primer sequence (5'-3")
2.3 pCMV-Myc-NOVAL iihi 5 Lipofecamine NOVAl Forward GGTCTCAGCCAAGCAGCAGCAA
2000 s 1L tb Reverse TTGCAGCAGTAGCAGCAGCCAG
3A pCMV-Myc-NOVA1 GAPDH Forward TGGATCTGACATGCCGCCTGGA

Lipofecamine 2000 Reverse AGGTCCACCACCCTGTTGCTGT
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Fig. 2 gPCR and Western blotting assay of the change of NOVAL mRNA and protein at different transfection time.
(A) Histogram analysis of the change of NOVAL mRNA at different transfection time. (B) Western blotting and
histogram analysis of the change of NOVA1 protein at different transfection time.
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E 3 KEZE PCR #1 Western blotting #2I A<[E 32 2L Lkl NOVAL mRNA fFiEHRIRIET

Fig. 3 qPCR and Western blotting assay of the change of NOVA1 mRNA and protein at different transfection ratio.
(A) Histogram analysis of the change of NOVA1 mRNA at different transfection ratio. (B) Western blotting and
histogram analysis of the change of NOVAI protein at different transfection ratio.
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Fig. 4 qPCR and Western blotting assay of the change of NOVA1 mRNA and protein. (A) Histogram analysis of the
change of NOVA1 mRNA. (B) Western blotting and histogram analysis of the change of NOVAL protein.
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Fig. 5 Cell immunohistochemistry detection subcellular localization of NOVAT protein.
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