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[ Abstract | Objective: To establish a cell line stably expressing the transient receptor
potential melastatin 2 (TRPM2) channel for screening TRPM2 inhibitors based on PiggyBac
transposition system. Methods: A plasmid PiggyBac-human TRPM2 (pPB-hTRPM2)
eukaryotic expression vector was constructed using PiggyBac transposition system. The
plasmid and a helper plasmid were co-transfected into HEK293T cells to express TRPM2,
which was identified by fluorescence and patch-clamp assays. The high throughput
screening performance was assessed with the Z' factor. Calcium imaging and patch clamp
techniques were employed to assess the initial activity of eleven compound molecules,
confirming the inhibitory effects of the primary molecules on TRPM2. The protective
effect of the screened compounds on damaged cells was validated using the oxygen-glucose
deprivation/reperfusion (OGD/R) injury model and CCK-8 kit. The level of cellular
reactive oxygen species (ROS) was detected by flow cytometry. The neuroprotective
effects of the compounds were evaluated using a transient middle cerebral artery occlusion
(tMCAO) mouse model. Results: The HEK293T cells transfected with pPB-hTRPM2-
EGFP showed high TRPM2 expression. Puromycin-resistant cells, selected through
screening, exhibited robust fluorescence. Whole-cell patch results revealed that induced
cells displayed classical TRPM2 current characteristics comparable to the control group,
showing no significant differences (P>0.05). With a Z' factor of 0.5416 in calcium imaging,
the model demonstrated suitability for high-throughput screening of TRPM2 inhibitors.
Calcium imaging and electrophysiological experiments indicated that compound 6
significantly inhibited the TRPM2 channel. Further experiments showed that 1.0 pmol/L
of compound 6 enhanced cell viability (P<0.05) and reduced the level of ROS (P<0.05)
of SH-SY5Y under OGD/R injury. 0.3 and 1.0 mg/kg of compound 6 reduced the cerebral
infarction volume in tMCAO mice (both P<0.05). Conclusions: A stable TRPM2 gene
expressing cell line has been successfully established using PiggyBac gene editing in
this study. TRPM2 channel inhibitors were screened through calcium imaging and patch
clamp techniques, and an inhibitor compound 6 was identified. This compound can
alleviate cell damage after OGD/R by reducing cellular ROS levels and has a protective

effect against cerebral ischemia-reperfusion injury in mice.
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[ 4EB&TE | BB 4K 45 (transient receptor potential, TRP) ; B B 52 4K ¥, 4% (transient
receptor potential, TRP) ; 28 &~ B 4% B2 (polymerase chain reaction, PCR) ; 2\ i, 3+ 4%
X 77 & (cell counting kit, CCK) ; /i #% PiggyBac (plasmid PiggyBac, pPB) ; A TRPM2
(human TRPM2,hTRPM2) ; K 16 K 3% £ & A7) (inverted terminal repeat, ITR ) ; ¥9 2R
# 3 F BT (tetracycline-controlled transcriptional silencer, tTS) ; B X, W9 2R 7 4% 3%
7% B F (reverse tetracycline-controlled transcriptional activator, rtTA) ; v9 2R & KR A4
(tetracycline-responsive element, TRE) ; 3§ 5% & %4 &, & & & & (enhanced green
fluorescent protein, EGFP) ; B¢ 3 =% 82 4% 4% (adenosine diphosphate ribose, ADPR) ;
N-( 33 % AR & BE 2 ) AR B A X T g [ N-( p-amylcinnamoyl ) anthranilic acid, ACA ] ; &,
¥z ) 7 # i (oxygen-glucose deprivation/reperfusion, OGD/R) ; 424 P X i P 3 bk
# % (transient middle cerebral artery occlusion,tMCAO) ;2,3, 5- RIS Xk

" (2,3, 5-triphenyltetrazolium chloride , TTC )
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I REmEFR AL M 52 [F Molecular Devices 23 ] 7 i ;
700B U #H K2 & Digidata 1440A RUEURLE;
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Figure 1 Comparison of PiggyBac transposon and traditional plasmid to construct

stable cell line
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10% it 4 L7 B FE FG 2 R Eagle 15 37 35— A 1
FRFET 37 °C 5% A AR 0 1E R B SR A R R
K AE RS R ) 4 B 0 7S AL AR, o 40 i 2%
JE 3K 60%~80% . 4 ifl 5 2 1x10° B i 47 4% 4 .
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pClneo-h TRPM2 R % 4 B 447 LU o
1.4 J5 5B 4 40 i TRPM2 38 38 36 7K
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A:pcDNA3.1-hTRPM2 JE kT ;B pClneo-hTRPM2 JE ki
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Figure 2 Schematic diagram of the plasmids
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R AR F T 96 FLARH , AR B ok 2x10%/4L,
R Fe ok %o W BEZH L T 4 wmol/L Rhod-4/AM 1y
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RUELA m R M, 27 PR 7 B30 A R 100 B 0 2 A 7Y
o PR 2
1.6 AP LAY
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G o SR OGD/R 45 A B PEAk Ak A P 1
PR E S UM e SH-SYSY 40 i A= Kk
A RIHH 96 FLHL, 434 OGD/R il fild (BRI X A4 )
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) FE G B R Eagle 5557 3, IF AR AL & 4%
o AR E RN FEA 95% EUSR 5% S ALER 1)
IBA AR LLUE I F 25 1 1923 <, 1522 10 min.
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1L.10 Stk

% F GraphPad Prism 8.0 %14 X 512 56 B 415 1F
PG . IS AR T 50 LAY B p
2 (exs) T, T RSN LB /D B — K, R H
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2 &5 B

2.1 80 # 2 pPB-hTRPM2 £ %% HEK293T 4f
it &

FI NG B A2 G244 pPB-hTRPM2 Ji b % s
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T AR ik B 7R B (L RO R %S TRPM2
i E ARG B, KA T AE G 5 A #1Y pClneo-
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