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Construction and identification of TRPM7 channel overexpression cell strain

and preliminary functional research of the channel
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Abstract To explore the function of TRPM7 ( transient receptor potential melastatin 7) channel, the overexpres-
sion system of TRPM7 channel was constructed by transiently transfection of HEK293T (thuman embryonic kidney
293T) cell with TRPM7-eGFP plasmid. Through the fluorescence microscope analysis, the transfection efficiency
was about 30% - 40% . The corresponding expression of the gene and protein was observed by RT-PCR and
western blotting. And the result of patch clamp showed that the whole cell current was about 2 800 pA. Acidic
extracellular solution increased the TRPM7 inward currents and 200 pmol/L 2-APB (2-aminoethyl diphenyl
borate) inhibited the TRPM7 outward currents. These results demonstrated that the transiently transfected
TRPM7-HEK293T cell line was successfully constructed. The acidic pH and the non-specific inhibitor of TRPM7,
2-APB made different changes on TRPM7, which indicates that the function of the channel can be affected by
multiple factors.

Key words  transient transfection; TRPM7-eGFP plasmid; TRPM7 channel; patch clamp; 2-aminoethyl
diphenyl borate
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Table 1 PCR primer sequence of mouse trpm7 gene

Gene Sense(5'—3") Antisense(5'—3")
trpm7 CCT TCG TTC CTG TAC CTC CA  AGG CCT AGC TGA GAC CAT GA
GADPH TTG TTG CCA TCA ACG ACC CC  ATG AGC CCT TCC ACA ATG CC
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Figure 1 Expression of eGFP in transfected HEK 293T cells( 100 x )
A View under the phase contrast microscope of the transfected cells; B
View under the fluorescence microscope of the transfected cells; C:
Merge of A and B
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Figure 2  Electrophoresis of irpm7 gene product derived from the trans-
fected HEK293T cells

Lane 1 :Transfection of vacant vector;Lane 2 ;DI1.2000 Marker; Lane 3 ;
Blank control ; Lane 4-6:24 ,48 ;72 h after transfection respectively

3.3 ik ik TRPM7 i@l if 695 & Fp it %52

B BRI AGIN 25 SR R WY, 75 220 kD 4344 —
TH T 5l B AR B2 B B i 2A ) TRPM7 Jd
B AR IR AR A L2y 250 kD b5 — 3
Wi 257 o TRPM7-eGFP Bl 8 [, T 45 0 BREEAS
FA IR, WKl 3 s o 8 B 52 56 3¢ B iR

4 1 2 3
+«—TRPM7-eGFP

— - «—— TRPM7-wild type
- P i

Figure 3  Protein expression of TRPM7 and «-tubulin in transfected
cells analyzed by Western blot
Lane 1-2:24 /48 h after transfection respectively; Lane 3 ; Blank control ;

Lane 4 ; Transfection of vector only
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Figure 4 Changes of the TRPM7 currents of the transfected cell

A ; Currents of wild type HEK293T cells and the change of the currents of the transfected cells; B Changes of the TRPM7 outward currents in the first

10 min, the current became stable at about 10 min;C; TRPM7 currents elicited by voltage steps ranging from —120 mV to + 100 mV with an increment

of 20 mV
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Figure 5 Differential modulation of TRPM7 currents by 2-aminoethyl diphenyl borate (2-APB) (A) and acidic pH (B)
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