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Abstract: Objective The core pathology of amyotrophic lateral sclerosis (ALS) involves cytoplasmic
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mislocalization and aggregation of TAR DNA-binding protein 43 (TDP-43) coupled with its nuclear clearance. The
TDP-43*"T mutation is a well-established pathogenic mutation. This study aimed to construct a stable in vitro ALS
model by expressing human TDP-43**""" in Neuro-2a cells to facilitate new drug development and genetic screening.
Methods Lentivirus-mediated transduction was used to establish stable Neuro-2a cell lines expressing either wild-
type (WT) or A315T mutant human TDP-43 (hTDP-43). The study established three groups: the empty vector group
(GFP-Control group, abbreviated as GL group) transfected with the plasmid pSLenti-EF1-EGFP-P2A-Puro-CM V-
MCS-3xFLAG-WPRE; the control group (wild-type human TDP-43 sequence, abbreviated as WT group) transfected
with the plasmid pSLenti-EF1-EGFP-P2A-Puro-CMV-TARDBP-3xFLAG-WPRE; and the model group (human
TDP-43 A315T mutant sequence, abbreviated as M group) transfected with the plasmid pSLenti-EF1-EGFP-P2A-
Puro-CMV-TARDBP (A315T)-3xFLAG-WPRE. Cell viability and energy metabolism were assessed using CCK-8
assay and ATP level measurement. The subcellular localization of TDP-43, formation of cleaved fragments,
ubiquitinated aggregates, and expression of apoptosis-related proteins were analyzed by Western Blotting and
immunofluorescence staining. Activities of key enzymes related to oxidative stress were measured using biochemical
assay kits. Results The relative expression of ATP protein in the GL and WT groups was higher than that in the M
group (P < 0.05). The expression levels of cleaved Caspase-3, BAD, and BAX in the M group were higher than
those in the GL and WT groups (P < 0.05). The proportion of cytoplasmic TDP-43 immunofluorescence staining in
the M group was higher than that in the WT group (P < 0.05), and the cytoplasmic TDP-43 protein level was also
higher in the M group than in the WT group (P < 0.05). After exposure to 5, 15, and 20 umol/L hydrogen peroxide
(H,0,), the cell viability in the M group was higher than that in the GL and WT groups (P < 0.05), whereas after 40
and 50 pmol/L H,0, exposure, cell viability in the M group was lower than that in the GL and WT groups (P < 0.05).
The levels of total antioxidant capacity (T-AOC) and total glutathione (T-GSH) in the M group were higher than
those in the GL and WT groups (P < 0.05). In contrast, the expression levels of Nrf2 and HO-1 in the M group were
lower than those in the WT and GL groups (P < 0.05). Conclusion A stable TDP-43**"*" Neuro-2a cell model with
typical pathological features was successfully established. The TDP-43*"" mutation induces mitochondrial
dysfunction, apoptosis, pathological TDP-43 protein alterations, and dysregulation of the oxidative stress defense
system, which collectively contribute to neuronal injury, providing an in vitro model for elucidating the pathogenesis
of ALS and for drug screening.
Keywords: amyotrophic lateral sclerosis; TDP-43A315T mutation; in vitro model; TDP-43 proteinopathy
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pSLenti—EF1-EGFP-P2A—-Puro—CMV-TARDBP-3xFLA
G-WPRE; FRIZH (ANZETDP-43V"" A4, L
PR M 4L %% G kL pSLenti-EF1-EGFP-P2A-
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Varioskau LUX 2 D g figbr A (35 [E 88K QR B
Fi A FED) K450 nm PR AIEEE (optical density,
OD) fEIFIHE AN MAF TG A, MAEE R = (5
LWOEE — = FALIROE ) 1 O BRAL RO B — 28
FHALBOEE) 1% 100%.
1.4 BREZBBRIERN

P X5 B0 A K B I A0 L L 70% %% B 2R T 6 fLAR
o, KEIET PBSVE 1Y, WCERANME Tk b, AR
MR =2 (adenosine triphosphate, ATP) #5032 5
& (2€ [ MedChemexpress ZE ¥ B A A, 75 .
HY-K0314) ¢ B 5 JEA7 8400, i FH 22 D RE AR AL
FEFRDGEAL, MR BCAEHERIA—1L, AN
AP ATP & i
1.5 RERARE

1 A2 PP AE 35 mm LR AR IR, fiiH A%
JIE 7 Y2 A5 B 3K 60% ~ 80% I 4 . PBS ik 13k,
4% 22 B WL [H] % 30 min, PBSTHPE3 3, 5 min/iid,
10% 11 3 1L 3 % i £ H 1 h, A TDP-43 — 4t
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GLZH 101.47+11.04 11621 £9.63 108.41 +7.38
WTZ4 100.00+625 97.79+9.54 99.05+11.96 99.91 +8.69
M
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P 0.974 0.036 0.075 0.044 0011 0378 0.931 0.005 0.023

*4 KHAT-AOC.SOD.T-GSHLLE (x=xs) GLZ4L  WT4 M 4
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M 150£0.02  39.81+2.13 1.43£0.06 Sioi D S - - - - Zz tg
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P 0.000 0.355 0.000
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P Ty BE A A% oL 2 AR MY, N TDP-43 2 5
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