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RB IO A HIH 32 Z & <R LTV D,






0342
JERIHE R A A > F v oL O MR T IR L MO, B - RICHET LT ER

Ak . e’ A’
T615-8510 FUETH b 5T X A0 E K HE mE K RERE LR E S R,
Prg12-8582 Al MK IEH 31— 1 JUIH RS2 RCEPLE M 7Ry MR i

fk 45 H i

Zn''. Fe¥', Cu™', Mn", Co it & oc#it, ERANOEr REEROHIN 7L L
THATHLIN, MBOEF YO LI C L THRAIZEYATINSH LI T LM
LT, EEAFHGMIR- Tinvdely, Zhid TR CHE O BEE 2 o i o [
BEX ) ARMLTHED, MRoBEREL o, MoK AREOFEICHTLIHED
BT Fa—Fhgpofol bicka, £, R, MEITREEAA S CRAEAD
BA A FrrasfEL, THREHEARES LS A0 TE LA LVHS, £25
HEF, b2 mMb e LEnd 20y —FicLo1], Mo, EfF - £%
oo B o FEAE BT S JF IR A 4 F v 10 TRPM Bf (Transient Receptor
Potential Melastatin Family) 73 [R&E & iz, T OMEMEO 2L LT, MEmxHEO
FHiEDE D EARER [2].TRPM F 4 FLREE Na' & o oMl fl 1 4 & & B,
Ca¥ Mg 2, MECELZEDHCRVADERTHL Z Lmahi,

A FE R 187 b 450 T S o0 Jn BT R OO o0 R R R iR £ 83 G TLTRPM
FrFAcBE T A A ERO (1) 5 rElEs (2) TOERMEEETHOLIITD
S EAAAIE L, TRPM F o A& L. @O, A7F - Lol s pitoos
EOBEORIAETT .

LWk
TRPM7 ¢cDNA @4 o0 — =2 L 3E 8l
E F TRPM7 ¢DNA i1 RT-PCR ikic L 0 HEE L7=(l) 754 v —OflHGodi: .

5 -GTCGCACAATTATGAAAGACTCGG-3 (LT7-1, sense) K K
5 -CCCACCCTCAAATATAAGTGCCAC-3 (LT7-4, antisense) .
S-GTTTTGAATAATCTGCATTCCCAT-3" (LT7-3, sense) g X
5" -GACACGATCTCCAACTTCTTTAAT-3 (LT7-10, antisense)

ST-AAACTTCATGATTTTGAAGAGCAG-3" (LT7-11, sense) i F
5. CGAGGGAAAAGTGACACAGTAACA-3" (LT7-14, antisense), {FHhi=7 77 4 |
it 3 -CTTCTGCTGCTAGCGCCGGAGCTG-3"  (LT7-3. sense) BEooow
5-CACAGGGACACCCTGGCCAATCCT-3 (LT7-2. antisense)
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ST-AGAAGAGAACTTGAAAAAACTATT-3 (LT7-7, sense) E [0
5-CATCTGTTCCACTCTTTCAAAAGT-3 (LT7-8. antisensc)
S-GACAAATTTCATTCTGGGAGTGAA-3 (LT7-13, sense) B Lr
5 -GCAGGCAAAACCAATGATTCAGTA-3" (LT7-12, antisense). TRPM7 cDNA [Z8)%n##
R #EHH O pCl-neo 12| E[3].

AR PR M T CaT TR R

whole cell it I+ conventinal #1Z nystatin @ FLIEZ A L THEIZ L. #laA Ca™ i EE
([Ca®™],) MEIZZEEAR O CA*"IETETH S fura2-AM & L bz, 340 nm KR

380 nm DEHE - L SN EY (510210 nm) OME L (F340/F380) ik,

[Ca™], = b*(R-Rmin)/(Rmax-R) (R X F340/F380) (2. LW RHT-,

RB #iHa & ¥ = 5 3 o P

RB it 2 EoaBfiko Lo T, 10%0 v IEEMmE (FBS) % & ir RPMI Kt
T B #® L ., F # RNA (siRNA) @ TRPM7 & @) R 7 i1 .
5 -GTCTTGCCATGAAATACTC-3', 7 FE ARt A4 Y I 7 LAF FIL,
S -GAGAATGTCCCAGAAATCCT-3" and 5’ -AGGATTTCTGGGACATTCTC-3",

Mg L RT-PCR I- L 5 B [F &

i TRPMT fiiffiL . TRPM7 @ C # i (CRKLKLPDLKRNDYTPDKIT) {25 L T {ERE L 7=,

TRPM % ¢ GAPDH @ RT-PCR H F F 4 < : TRPMI
(5" -GCCAGACTCACTGCTCCATC-3")/(5"-ACGATGGACACCACGTTAGG-3") . TRPM2
(5-TCACGGAAAGCAGGATTGTC-3")/(5-ACTCAGGCTTGTTGGAGATGAG-3"), TRPM3
(5°-TCTACAATGCACCCATCGTG-3")/ (5'-ACGAAGGATCATTCCGACAG-3") . TRPM4
(5'-TGGAATTGACATCCCTGTCC-3")/(5 -TCGAATTCCTCAGACCCATC-3") . TRPMS3
(5" -AATGTGCTGCTCATGAACCTG-3") (5 -CATCTTGCTCAGGAAGTTCTCC-37) .
TRPM6 (5'-ACAATGACCTGCTGGTTTGG-3")/(5"-TCGAATTGCTCCAGTTCCTG-37) .
TRPM7 (5 -GTCACTTGGAAACTGGAACC-3")/(5 -CGGTAGATGGCCTTCTACTG-3") &
A 13 (5 -TGGAAATAATCGGAGGTCTGG-3")/(5"-TGCCTCTTCATAAGGCAAGC-37) .
TRPMS (5 -GATTTTCACCAATGACCGCCG-3")/(5"-CCCCAGCAGCATTGATGTCG-3") &
7 L (5 -CCCATTATGGCCTGATGAAG-3")Y (5 -TAGCTGATTCCGGAGCTTTG-3') .
GAPDH (5" -GGTGAAGGTCGGAGTCAACG-3")/(5"-CAAAGTTGTCATGGATGACC-3),
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Molecular physiology of nonselective cation channels
in metal permeation and cellular proliferation, survival, and death

Yasuo Mori, Yuji Hara, Toyohisa Hanano® & Ryuji Inoue”.
Department of Synthetic Chemistry and Biological Chemistry, Gmduatc School
of Engineering, Kyoto University, Kyoto 615-8510, Japan and "Department of
Pharmacology, Graduate School of Medical Sciences, Kyushu University,
Fukuoka 812-8582, Japan.

hummaq

There 1s ample evidence that continuous Ca”" influx critically controls the cell
division cycle, and its abnormalities may be associated with aberrant cell growth
such as tumors, hypertrophy and hyperplasm However, few clues have been
obtained for the molecular entity of the Ca’" influx pathway. Here we show the
evidence that a homologue of the melastatin subfamily of transient receptor
pntcntlal protein TRPM7, which was previously shown to be an intracellular
Mg’ '/ATP-regulated, rare mela]-permeable cation channel and implicated in cell
viability, likely contributes to the growth control of human retinoblastoma (RB)
cell. In RB cells, under voltage-clamp with the nystatin-perforated recording, a
spontaneous  cation  current  (Iyo,) having  outward-rectifying  and
Ca®'/Mg*'-inhibited but -permeating properties was remrded The magnitude of
[opopt @ppeared well correlated with that of spontaneous Ca®" entry measured by
Ca”" fluorescent imaging technique, and the rate of proliferation of RB cell, all
of which were dcprt‘:«,uad bv serum deprivation and various cation channel
blackers such as Gd*' LOE908 and 2-APB with similar efficacies.
Excision of RB cell mmnbranc (inside-out) into MgATP-free snlutmn induced a
70pS single channel activity, which was effectively inhibited by Mg™" or MgATP
complex in therr millimolar range. RT-PCR and immunocytochemical
experiments revealed abundant expression of TRPM7 mRNA and protein in RB
cells and heterologous expression of TRPM7 in HEK293 cells reproduced the
key features of L. In contrast, elimination of this protein from RB cells by
antisense oligonuceotides, RNA sﬂenung or co-transfection ﬂflm% of function
TRPM7 mutants markedly reduced the rate of spontaneous Ca’" entry and the
density  of Lo, which  was paralleled by a decrease In
TRPM7-immunoreactivity and a retardation of G/S cell cycle prﬂgressien
These results strongly suggest the essential importance of TRPM7 in RB cell
proliferation as a component or regulator of spontaneously activated Ca”" influx
pathway which turns active upon serum stimulation.
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