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Establishment and Evaluation of a Human Embryonic Kidney Epithelial Cell Line
HEK?293/AQP4 Stably Express Human AQP4
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Abstract: [Objective] To establish a clinically applicable assay with human embryonic kidney epithelial cell line HEK293
that can stably express human AQP4, and to investigate the performance of this assay to detect anti-AQP4 antibodies in
neuromyelitis optica (NMO) patient sera. [Methods] The expression vector containing aquaporin-4 (AQP4) gene was constructed
and transfected into HEK293 cells mediated by liposomes. After G418 filtration, the expression of AQP4 was detected by RT-PCR
and indirect immunofluorescence staining. We tested masked serum samples from 20 NMO patients, 20 patients with multiple
sclerosis  (MS), and 30 healthy controls. And the seropositivities and titre were compared with the indirect immunofluorescence
with a composite substrate of mouse tissues.  [Results] Recombinant eukaryotic expression vector contained human AQP4 ¢cDNA
was constructed successfully, approved by restriction enzyme digestion and DNA sequencing. Indirect immunofluorescence staining
showed that the HEK293 cells transfected with pCDNA3.1 (+)-AQP4 could express human AQP4, mainly in the cell membrane.
We found antibodies to AQP4 in 18 of 20 patients with neuromyelitis optica using this method, while 11 of 20 patients with NMO
using the rat brain assay. The antibody titre ranged from 1 : 60 to 1 : 15 360. In contrast, the patient with MS only have one case
positive for AQP4 antibody and healthy control showed negative for AQP4 antibody with both assays. [ Conclusion] We successfully
established HEK293/AQP4 cell line which can expressed AQP4, and can be used to detect anti-AQP4 antibody present in the
sera of patient with NMO. The newly developed anti-AQP4 antibody assay appears to have a higher sensitivity for NMO than the
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indirect immunofluorescent method using mouse brain tissues. It is expected to be a useful tool for the early diagnosis of NMO and

distinguish NMO from MS.
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Fig.1 Restriction analysis and identification of
recombinant plasmid and RT-PCR product of HEK293
stable cell line transfected with AQP4(+) vector
A Restriction analysis and identification of recombinant plasmid
was detected by 1% agarose gel electroresis, which showed that M1
isoform was approximately 972 bp and M23 isoform was 906 bp. M:
DNA marker (DP15000); Line 1: M1 isoform; Line 2: M23 isoform.
B: The RT-PCR products showed that the AQP4 target gene was
approximately 972 bp ,which was consistent with expectation. M
DNA marker (DP15000); Line 1: negative control; Line 2. MI

isoform ; Line 3: M23 isoform.
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Fig.2 The HEK293 cells transfected with PCDNA3.1(+)-AQP4 immunofluorescence staining

A The cells was stained green by FITC Goat-Anti-Rabbit IgG;

B: The nucleus of the cells was stained blue by Honchest;

C: The picture A and picture B well merged; x 200
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Fig.3 Serum-anti-AQP4 antibody measured by the cell-based assay
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The figure showed that dual-Immunostaining of AQP4-transfected HEK-293 cells with human serum. Cy3 (red) labelling human serum IgG,

FITC (green) labeling anti-AQP4 antibody. Overlap staining is yellow in the merged images. If the red fluorescence and the green fluorescence

merged well, we judge it positive. Group A: The positive serum of NMO patients; Group B: The negative serum of MS patients; Group C: Healthy

control serum;x 200; NMO: neurom-yelitis optica; MS: multiple sclerosis; HC: healthy control
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Fig.4 The distribution of the serum anti-AQP4
antibody titres in each patient group.
NMO; neuromyelitis optica; MS; multiple sclerosis

HC; healthy control
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Fig.5 Serum NMO-IgG measured by indirect immunofluorescence based on the mouse brain

The picture showed that the detection of serum NMO-IgG by Dual-immunofluorescence staing. Cy3 (red) labelling human serum IgG, FITC

(green) labeling anti-AQP4 antibody. NMO-IgG colocalization with AQP4 in merged images (yellow). Group A: The positive serum of NMO

patients; group B: The negative serum of MS patients; Group C: Healthy control serum was negative; x 200; NMO: neuromyelitis optica; MS:

multiple sclerosis; HC; healthy control.
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Fig.6 The distribution of the serum NMO-IgG titres in
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