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Transient receptor potential(TRP) 'f-.:y;f;vfi-{-0)$!11H§51-~~~wU~j:2 L"C~~L, i%JBH§ 

l*J .r--.{ii *- 01~Wtl ~ t -'J a TRPM7 (transient . receptor potential melastatin 7) t -{- 0)--'J 

~~~,5'frl*l~~~-~p~~~~M-'J~~~=-~~*~~tt~~~~'T-'\";f~~~ 

0 0 H%' JV'[;~ B- OD tc~ ,q ft ffJlff.l~%m L' -{- 0) Mg2+~~ 1t! iJ:, G' i%JBH§ l*1 Mg 2+0) ·t][ ~ 1t!*itf-'H:: 

:i:~ ft 5'f r 2 ~ *- G ;f1, "C v \ 0 (5 l Jtl 1 )a 'i tc TRPM7 fit&• i%JBH§ 0) ~~ -C-, ;@; i%JB H§ 0) ~lb, 

i%1ll H§51-~Jl 2 OJ fi'G ms"J ft1*3l (focal adhesion):t3 J:: lJi%JB H§ FF!, Mlf ft (:!*;;t;f,tf ft : adherens jun 

ction)O) WPX: 2 OJ M lg: iJ~ ¥a15 6 ;f1, "C v \ 0 (51Jtl2,3)a 

TRPM?fiH%' JV'CJ::W: t:: "C ~ ~138"3 %mil~ ¥~15 6 ;f1, "C v \ 0 a H%'JV'tl:Bz Ii ~t~~EE ~ ~ ~ , pH t 
5-8 2 ~{t;-9 0, ± f2fq;: 2 0 "C ~1!f 8"3--c> ~ 0 JJK iJ:, G H1%' JV't~ ~ ft/Ji{EJl-9 01~Wtl ~t.EL 0 "C v\ 0 2 

t ¥~ 15 6 ti, "C v \ 0 a ;:_ 0) H1%' JV't J:: Ez -c- OJ Trpm 7 0) ± ~ S"J ft ~Wtlfi v \ ~ ti /f ~ ~ ~ ~ , :Lfs:1iJf ~ 

0) § s"J Ii H1%' JV't l:Ez t:: :t3 ~t 0 in vivo~ 0) Trpm7 OJ±~ S"J ft ~Wtl ~ ~ G iJ:, t:: T 0 ;:_ 2 -c- ~ 
.:Sa 
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1*~J:.&:!f,f•ati Trpm7 knock-out --Y 7 7-

Trpm7-floxed. --Y 7 7- l'iID£¥~0) ::::' ~ < fp~2; ntc($~ 1)o Bil~lfL~fc~JfO) Trpm7 1r:PBzff~2;--1t 0 ~ 

BiJ~jf(?JE ~ ft 0 0)--C-:::r -Y'T' -1 vs T Jv Trpm?KO --Y 77'1raf1{'}T 0 tc ~IC Cre-loxP v 7' 7 A 7cr{~ 

JtJ L tea enhancedGFP-Cre-ERT2(GCE) 1rJ3fi Upk3a.:GcE --Y 7 7- ~ 3'.tW2. L tco af1{'} 2; :htc --Y 1/ 
A f'i)\.I.:c7, }- p ".i-Y(J;J-rq:-y7 ::c /)1cr:J5tlfa~O)lj., 1*~l:BzfCO)lj. Trpm7 iJ~ J y // 7 7 t-'"9 

0, :::r -Y'T-1 vs 'T;vlJj(~J:.Ez!f,f•ati KO --Y 7 7-(Trpm?KO --Y 77-)'"t"lb0:::.~1r11&~ Ltco 

7 7 7'1*~J:&:W1~:tff~*arne~O)ff~ 
IDE¥~tc~ C ---Cf!"~($~ 2)o ,1-\ -;;7::7 7 /7°v:;::z~7--1 //J''-C-f'i:fffl 3-8 a~r"itc{~}tl L, -t-n0-?i

O) ~.~'"t".t'i 72 a~r"i1& fc 1~A=l L tco 

,1-\ '/ 7::7 7 /7° 

TRPM7 f'i 2 {iffjO)~lJJ-1 ;.t"/(C---C/Fffi1t1:.{l:;T0tc~, TRPM7 O)~~!g8":J%ffl,1r1it~T0tc~O))i.Z1$Zl'i 

CaC'21mM, MgC'2 OmM ~ Ltco TRPM7 O)~l@~·t1:7cr;fiJ1,~'"90tc~fc pH4 O))i.Z1$Z1rJt3v't<=o 

;j3p1Jj(:j':fj}J~~ 

;fJplJj(:ffth1rM~T 0 tc~fcQf(,Bi; Ltd~~t-:T~vfc--Y? 7- 1r1ll@JlIHcfiiJ~ Ltco 1~~t-:T~-/0)1*7cr ;J. -;; 

v .:iti\fc L ---C -t"O)rfc'm-1~11ji7cr;to~, !J /;vl;l -1 A fC;fJplJ1(:;1:7cr~Ufi: Ltc($~ 3)o 

~J&I~m.:rlllll1~x• 

;J. 7- 0)--Y 7 7- O)ff9§Jllt;TJf$tJ~ GJ$1CW~Ttc7J7~7 ;v7cr~A L, H91ID't1rJ.illt!m 6--lttctJ\J'ij-C-~¥fiE!lfilfi: 

(2%f;vJ;J~;v.; ;v'T't: F+2%,1-\7;;J\;vA 7 ;v"f''t: F)1r:lil!fi'f Ltco M!lfilfi:fU'i~¥fifllfilfi: ~ IRl C¥11Z 

1cr{~fai=l Ltco :f&!lfilfi:f'i2%1m~{l:;;.J--7- ~ 7 A 7crJt3v'tc($~4)o 70nm~¥i-SUJ11crfp~ L, m-T!4g-§. 

f'i!1f'F~7 7 /1cr~JtJ Ltco 

:fJ(;,e; f'i.1*~J:.Eztc:tovt 0 Trpm7 O)~~lga":Jft~~lc--::iv'---Ct~~T 0 tc?50fc, ~f1*~J:.&:!f,f•sti 

Trpm?KO --Y 77-1rff~ Ltco RT-PCR IC---Cff9§BJf;fc Trpm?mRNA il~%ffl, L '""Cv'o:::. ~ tJ~:biP0 tco 

~1_5€;fJ3.MJl\!4g-§.fc ---C Trpm7 Ii EH'iff9§Jllt;3¥¥1tJNlc t%ffl, L '""Cv'o ii~, %ffl, v~;vf'i1*~l:ELt ~ {Ifa'.J 

0 ko 1*~l:Ezf.fa;J'"t"f'i11lZ!Dt-fl!B?IJi-c-5~ < 3fiffl,tJ~~~ Gn, q::rr"i · £Jtti%fl!B?IJi'"t"f'i-t-0)3fimf:t§§tP0 

ko -17 J;J -rq:-v7 ::c -Y:J5tlf1&0) Trpm?KO --Y 7 7-ff9§H7t*i!.Mlil'C'f'i, 1*~J:.£$Zlc:tovt 0 Trpm7 Ii S 0) 

%mtJ~ff~fc~y L ---Cv't<=o 

i'A lc.1*~ J:.&'. O);f)]{~:f:it1€1%fl!B§ 1rff'~ L fco 1;JJ{~:f:if1€1%fl!B§ fc ---C RT-PCR 1r L tc ~ :::. 6, Trpm7 ~ 

Upk3a 0)36ffl,tJ~1it~-C-~, J;J-rq:-v7 ::c /~3'.!!Hc J: ~ Trpm7 1iS%ffl,tJ~~Y Ltc:::. ~ 16~11&~-C-~ 
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tea fj(f:: Trpm7KO 7 7 .AJ#~J:£$(*1EH?rc'O)~g~E~%mO)f.!£T~;f~lMT 6 te lsbl::., /j\~;v-t;v/~ v 

7-7 7 /7°r:t:~ Jflv\--C, ft~ LteJJJ<~J:J5(f)J{-l\;tffjU1EHfiJO)H~mmt~?~!JYE Ltea i~!JYE~frM&ir' G~~ 

T 6)11-.[PJ ~ O)m{frE;ZJ~jJl~ 2: ;h,, ,:::_ O)m{frEli*IEHfi2)1!-.?1JZf;: 7 f* / 7 A 10mM ~1-t:iJOT 6 (: 3*-'?ir>f:: 

1fn#W 2: n tea Trpm7 fct!'{f1~a~ft. Mg-inhibitable current 2 J:: < {~ td1J(~ t -Jm{JTE 2 }f!tb:ti.Jea ?< .::c 

~/7 .:c /~:f!l:f&O) Trpm7KO 7 7 .AJ#~J:J5(1JJ1-tt-%~*1EHfi2'"C'fi ,:::_ O)m{fitO)y-{ ;;(iJ~~;i:fUJ\ 2: ;Zp 

0 tea 2::.;h, G O))Nlf*il~ G, .W~J:£$(;f)]f-l\;t-%~*1EHfi2f;: Trpm7 li~11~E~f::.%m L --Cv \ 6 2::. 2 iJ~1Jl~g'"C' 

~,ft~ Lte Trpm7KO 7 7 .A '"C'f:t?< .::C~/7 .:c /~:@!.fc J:: tJ Trpm7 iJ~~§~E~fc tf.!£T L --Cv \ {l 2::. 

2 iJ~~n~ 2: n6fNli*iJ~1~ G ntea ~ te Trpm7 S3*0)m{frEf::fi~~~'r!iJ~ lb .:5 2::. ~ii~¥~~ 2: n --Cv \ 

6 iJ~, .W~J:£$(f)Jf-tt-%~*1EH§f;:)<t L, *IEHfi2)11-.yiJZ~ pH4 f;: L te (: ,:::_ 6 7 :7--t / 7 A f::trnfli!J 2: ;h,61*1 

fP1~O)mmtil~~j~6ntca 2::. O)mtJTEfi?<.::C~/7 .:c /~:f!l Trpm7KO 7 7 .A O)*IEHfiJ'"C'fi~itf::-Y--1 

7-:'iJ~;J\ 2: il~0 tea .W~J:£$(f)J{-l\;fEf~*IEHfi20)~~~'fiO)C{frEO)-$iJ~ Trpm7 S3*'"C'cb 6 2::. 2 iJ~~P~ 

2: n 6 fNli* (: ft_ 0 tea 

4-@0)±ft. § a~'"C'cb6, Trpm7 O)Hii}JJJ'f;f:::toft 61::f!la~1'.i'.i!fti~~'!MT6 feli)fcMF1*1'flb~~Jl~ Ltea 

{-t~t?-~-/~Jflv\--C~trnf!i!JT'"C'•~ Lte 2 2::. 6, 7'.::c~/7 .:c /~:f!l~ Lte Trpm7KO 7 7 .A 

(Upk3a-Cre;T!pm7''1f' 7 7 .A)fi:::J / }- P ~;vff(?'.::C~/7 .:c /~:f!l~ Lte Trpm7'11t177 .A) 2 .lt;~ 

L, I!Z:f0.1 @MF.W,;,iJ~~;i:f:::Pft.iJ:.0 tea 1 @I!Z:t(8MF1*,;,il~~;i:f:::Pft.il~0 te:f!li33 f::-Jv\--C, H%'JJJ'f; 

J:£$(*1Efilg0) Trpm7 iJ~1zmt-6 ,:::_ (: '"C'Hii}JJJ'f;O)/~ !) 7~t~f::FJ:t~~iJ~jffi ~' .Wi!~H%'JJJ'f;*J3.ff.'i&l*J fey~~ L* 

;JJEiJ~Jffi ~ te (: :Jt?~!J L tea -t 2::. '"C'~H%'HJ'f;f::--C HE ~§~:afili'J Lte 2 2::. 6, ?< .::c~/7 .:c /~:f!l Lte :=I 

/ t- o ~;vff 2 .lt~ L, IRJi*O)~:f!l~ Lte Trpm7KO 7 7 .A '"C'fiJ:£$(Tf::.$;t~fctciJ~, ijjj G iJ~ft. 

. t¥Hi~~li)tea 

::. O)t¥HiiJ~*;JJEf:: J:: 0 --C1itffi c!snteiJ:. ~, 5 il~~t~MT 6 tc li)fc, *;JJEf::Mlf T 6 '!T-1 f-j;-{ /f::-J 

v\--c!E,;,a~ PCR ~j)f[:f'JLtea Tnfa (: 111b 0) mRNA 55mil~ lrpm7KO 71/ .AfC--C~;i:f::~?e:_--Cv\. 
· --c:to t'.J, Trpm7KO 7 7 .AHii}ID'f;J:J5(Tfc*;JJEiJ~Jffi ~ --Cv \6 2::. 2 ~~P~T 6fNli*ti0 tea 

~1&f::H%'HJ'f;J:£$(0)fJ!~UIE~m~~~T 6 teli), ~J&J:@!mf-lfilJH~~J[~:atl!iT Ltea 

f.Ez~*IEHfi2FFi5ifjt !f,ff::.7 F-"' v/.A-/.:y /'7 / 8 /iJ~ Trpm7KO 71/ .A f::--c~~fCJ.t<' *IEHfi2FFi5fNlif! 

7J%X;iJ~*~ft. 2::. 2 i!~~n~ 2: ntea 2::. O))Nlf*fi Trpm7 iJ~lf-IEHfiJFFi5fNlifJO)%,IJX;f:: Mlf T 6 2::. 2 ~~P~i 

6M*ti0fea 

4-@0);f~~t'"C':flt..t< fi Trpm7 iJ~.W~J:£$(0), !f,ffc~*li'"C'cb 6fN~lf-IEHfi2fc~ < 5em~~li)tea 1*11± 
1ff Trpm7 iJ~~f;: J:: 6 mrfrE581:f::Mlf L--Cv\ 6 2::. 2 ~~li)tea fBz~lf-IEjftgO) Trpm7 ~1z:rn 2:itte 2 ~ 

f::*"-Mt.lf.!EHfiJFFi5fNlif!~~li), J:J5(Tfc*;JJE~~£1i)tea ~ te Trpm7KO 7 7 .A '"C'fiMF.Wi'fliJfc:t-ov \'"( 

1 @MF.WjtiJ~~;i:fc~p L --Cv \tea 2::. ;h,fc -Jv \ '"(filf.IEHfiJFFi5fNlif!ii~*".%ft.teli), .W~J:f$(0)/\ !J 7~ 

~iJ~7F+'.5t'"C'cb t'.J ' Jlj(~J:£$( O)~i&J1r!iJ~JGJ1g L tcM*, H%'ID'f;*J3.~f;:*;JJEiJ~1ilffi 2: n, H*ID'fo~ 0) J:: 5 
ft_ ;tl\,j (: ft_ 0 te 2 :Jt?Jl!J L --C v \ 6 a 

3 



:;;$:1i}f~(C J: I'.) Trpmni11l<ff%J:.BZ1Ez!l:*lll~fgF11~3*~~~0)%JJ,Y;(c~Jj.--9 0 ;:_ ~ il~7FP~~ :fl,, 1:.{Lfs:ff'H;:tJ 

vt 0J:.8ZTrpm70)1~t1J~f}]&':>--CWHttlc7F--9::. ~ ii~-z"~ tea 

) 
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[~jC. I§!¥]] 

Trpm7 (transient receptor potential melastatin7)f'i:51-=f i::kJ 1;: :::t-7-~ F j. -{ / ~ t ~, ~ tc Mg2+ ~ H+ 

1;:~~~n~~M~h6ttW~~T~~-?~~-~tt~-1~/7~*~~~6oe1lJ'tL~~~ 

t?~k tt*ll.M&1;::;em L -Cv\6 iJ\, -i:(7)1::FJl!1¥Jt~\t~!gl;::"-=>v \"(l'i :::.h~ ~I~~ Iv ~:biJ>0 -Cv \ftv\o 

-i:::::. ~' eflJ'tL~l;:;jQvt 6 in vivo ~(7) Trpm7 OYf!it~tl~~ biN;:T6::::. ~~I§ i¥J ~ L-C~~~if0 

L1J¥!l 

• Cre-loxP ~ 7. 7 A~ _fflv \, tamoxifen ~til'lj Ltc ~ ~ 1;:0J:7-17J(~L~!f,f-l¥JI;:: Trpm7 iJ\ J '/? 

7 r'; f-(KO) ~ h6 conditional KO'? r'; 7. ~fp,5)(; L, ~~I;:~ L ko 

• $ML~*lBM~H;:;jQvt 0mrfiE(7)M~l'i~*-lBJJ§/" 'Y 7? 7 /7°¥:ftl;: ~ 0 tea 

• fJl:PI<if!!tb~M~(l)tdb, pj(~ J. 'Y ~ .::LiJ;:I;:: Ltd-t~t".7----~l;:-y r'J 7. ~1fil!JJJIJl;::fili11f L, pj(0T 

1;::.~Uf L tc1*§tvt1;:¥il 61*~mr.X1-f~ !J 7;v?t-1A1;::1-fit Ltco 

• HE~~ LtdWJl~ _fflv\, BfflJ't*llM&il~J't~~~-~-~ Lk..o 1llrfiE11!i!Ji:LtdfflJ'tAATJf~IHWJ1 

l;:;jQi,.\"(, *-lBJJ§~~(l)iJ;:~~~J&i~m-r~~-~t ~v\-CM~ Ltco 



[±f,dS'.51'!:] 
1. Conditional Trpm7 KO -Y '7 .A O)Hf,IV\';J:SZ*llllm-c'fi, tamoxifen :J)tl}WJlU'JJ!f1:~ ~ [RJ~ 

-c' &> 0 k Trpm7 O).JBffl,iJ~, tamoxifen :mrJIHe J:: i'.J ~~le~~~ L, -Cl.t' 0 2:. ~ ~, RT-PCR 

~ :§ti.'.&*JI.~~-@, [e J:: i'.l llf.wg G fco 

2. Tamoxifen :m~i&O) conditional Trpm7 KO -Y '7 .A iJ:. G1*iliit L,fdf,IV\';J:&*llllmle:l3vt 0 
· :£:*Ill.Im/~ v 7-~ 7 Y7°7!le J:: 0 ~~-c'f'i, Trpm7 O)!f,f1~-c' iYJ . .Q BZ$'im{ftiJ~ 0 m V {>fili 

le&> v:i, *lllim?r!-0) Mg2+ ~ H+leJ:: v:i trilflllJ 6:h0m1JfE:V~m~le~~~ G-Cv'fco 

3. Tamoxifen :m~ l, tc conditional Trpm7 KO -Y '7 .A -c' f'i, :::::r Y 1' P ~ ;J./gVJIJ&J(tamoxifen :m 
~ L,k?f KO -Y '7 .A)leJ::~A:, -@]f;J°Fffi1HiiJ~/ff1~Je~p l,-Cv'ko 

4. Tamoxifen :m~ L,fc conditional Trpm7 KO -Y '7 .A-c'f'i, HE~-@, L,fdf,IVl';J:S(-lff)Jl[e:jQ 
vt 0 76$m1~-·~[e:j3l; '-C' &Tt¥-Hl{t~wg6bko IRl'lf1Hftle0v '-CJE!i·t1: PCR le 
J:: i'.l , ~ti£·t1:~ -{ 1' j.J-{ Y TNF-a:l3 J:: tr IL1(30).J6ffl,;V~;Wjj; 0 -Cl.t' 0 2:. ~ ~llf.~, G fco 

5. ~i&!~m-=t-m1~£~{lle:l3v '-C, tamoxifen :m~ L,k conditional Trpm7 KO -Y '7 .A -c'f'i, 
Hf,IV\';J:&*llllmr~i~Jli:, if.fie, adherens junction iJ~/ffif-lU~ < f~0 -Cl.t' 0 2:. ~ iJ~l!!~ 6 ;h, 
Trpm7 iJ~*llllmrJj~frO)IDJJX:le~l}T 0 2:. ~ iJ~lf;n~ 6 :hko 

Jfs:lllfuXf'i, Trpm7 iJ~HfJVl';J:&*llllmO)*llllmllii~frO)IDJJX:le~l}'"t 0;:::. ~ ~, Hf,IV\';J:&*llllm 
!f,f ~!¥] conditional KO -Y '7 .A ~ ffl l.t 'k in vivo ~~le J:: i'.J ~ G iJ' le l, ko 51-=f J. j.J .::::: ;(A 0) 
i~*lllf'i::f~f~iJ~ G, 1:.{Lfi:r:klle:l3vt 01:& Trpm7 O)~'j!flj~1;JJ6b-C in vivo -c'lf; L,fcif-~l'i:k 
~v'o 

ilii!X:ffl!:l±li!fl'i, 3 45 0)1Jfi':i:_~Je J:: 0M53JJO) r::i :®:lfA:fb~le:l3v '-C, Jfs:lllfuXO)rRJ$ ~ -.:C-0)11!~ 
·t1'..le 01.t '-C~llf.le~~ G, j; tc, ~ifflj~[e--Jl.t '-C O)'ifA:F1=1~-c' tJiW!f~@]~~l};tko -.:C
;h[e J:: i'.l, ~Ail~ 2:. O)flj~[e:jQl; '-C +51f~~ID'& ~ ml~~ffT 0 2:. ~ ~$~-c'~ fco 

fJJ:J:: i'.l, Jfs:~1!t~ffe\~f'i, Jfs:lllfuXiJ~${ft~l}le{@:T 0 t 0) ~-'!OUJE Gko 


