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<g>7^\ i^E-fb^ 'J ryixlzlt^ufts RZffflMuXtffo LJ s L < ££> t 

zHZ&Wt&tz&blzs ikit±l)^Alzikit7>=E-^As IL 

it^UUv^A, L-7X/<7^>»t h 'J ^7 A, L-?;U* 5 
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^B^$-±i^-r-g)^^^PbtLT^-g) (2M$i^tiK5^ 6) o zti&itmLtz 
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tff&SE RTfllfcMlT-gA £ Jtifc:mMJfeT- & £, ItjSB^;So 
(12) tussim^, n;Mm, s±&, sow, t&n^ ¥#J!§, 
h, ^fli^bjliR^tL-g)5ii$i^b^ll^tLfrK V 3. 2rnfe^£#§ 
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ytA : XM_001363374, XM_001363455, : XM_001926426, XM_001924780 
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NSDN0G00000013383, ti>JjJU—*XS : ENSD0RG00000000056, 

Isy? : ENSETEG00000010484, /\'J^X5 : ENSEEUG00000002220, -< h 3 : E 
NSGACG0000001944U =T U ̂  : ENSGG0G00000003896, : ENSLAFG000000319 

82, : ENSMEUG00000007789, f-yH+FjU : ENSMICG00000017734. =i 

n^^'J : ENSMLUG00000010813, : ENS0PRG00000017272, 

: ENS0CUG00000004467, : ENS0GAG00000000768, : ENS 

PPYG00000004780, : ENSPCAG00000015808, 7^=1 ̂=E 'J : ENSP 

VAG00000010964, : ENSSARG00000006415, 'J X : ENSSTOGOOOOOO 
04842, : ENSTGUG00000007354, : ENSTRUG00000003532 
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L < (it- h 'J ^A-r7|->Trfe-g)o 
[0025] ZZt% I" 1 £ L < liltifcj tits 7*SMn&<D*yji<7M<D±Litm&. 

<[£1-20®, <fcyjf£L<[*1~10<S, £b [::&?£ L<(£1~5i@, ftlzjft: 

L< (£1~3i@£EP*-f £o 

T*&S0 MSlSP<4^3f#Bl7 5yKT*&Sii^[c[i, Phe, 

TrpN TyrHS]"^ M^BP<4^®7K147 5 J SiTr Leiu lleN VaI Tel 

T:\ tit£7 5/iiTffo<g>ii£[::[£N Gin, AsnP0lT:\ ££147 5 J mxfo&m 
•nlz(iN LysN ArgN H i SPH1T:\ ii'147' 5 J iiTrfe-g)lin'l3liN AspN GIUPH1T:\ 

t KP^V;US£I#O7 5/ iiTrfe-g)li^[z[iN Sei\ ThrPBlTffci:iM::M}& 
LTii, mitmzit, Aia^ 

bSerX(£Thr^(7)il}§L ArgfrbGIn, HisX(£Lys^(7)il}§L AsnfrbGlu, Gin 

\ LysN HisX(£Asp^(7)it}§L AspfrbAsn, GluXliGln^(Z)[lliu CysfrbSer 

X(£Ala^(7)it}§L GlnfrbAsn, GIu. LysN His, AspX(£Arg^(7)it}§L Glufr 

bGly, AsnN Gin, LysXIiAsp^CDMJlL GlyfrbPro^(7)il}§L HisfrbAsn, 

LysN Gin. ArgXIiTyr^CDirJlL MefrbLeiu MetN ValX(iPhe^(7)M^N Le 

ufrblle. Met, Val X(£Phe^(7)il}§L LysfrbAsn, GIu. Gin, HisXIiArg^ 

®lft, MetfrblleN LeuN ValXliPhe^CDirJlL PhefrbTrpN TyrN MetN II 

eX(£Leu^(7)it}§L SerfrbThrXliAla^(Z)[lliu ThrfrbSerX(iAla^(7)M 

}§L Trpfr bPheX(£Tyr^(7)it}§L TyrfrbHis, PheX(£Trp^(7)it}§L RXSs 

ValfrbMet, I I eX(iLeu^(7)M^fr^lf bft<§>0 ±15(7)^; -5 t£7 5 J 

ii(7)M}^ X.&S SA, ttftK 

(D{m*£s U<O^lz^r5<^tj:^0^mz±Ch^m (mutantXIivaria 
nt) ZO)& o SIMi^ 
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78%&±, L < (i80%JM±, £ bizt$£ L < (£90% 

&L±, <fcyjf£L<[*95%&±, L < [*97%&±, L < (i99% 

&±0ffll^14£*rU fro, I?£MKv3.2*>/^SC<tl^f|08lfl|£*rf3* 

|p]t4j (homology) J (iN I"|H] —|£j (identity) Z t frfo<g>0 

±Tri£ffl l^=i KXzM^LfrtcDTrtcfc^o 

[0027] ®^JtmiI[::ffl^bft£ 

£bC:N Kv3. 2mfe^(£, ?t± 

Ltz t^\zKv3. 2£ >/^ SC£#gIjE"f £ - <!:frTr££RI y , 1 Xli 

ififctfM > hP>£#A,TH^&£l^ 

[0028] Kv3.2£=i— K"f£DNA (JMT, l"Kv3. 2A^J drfEirf £ - <tfrfo 

£o ) (^ &ft0£fc^IB^J0fflraiB0JX[**0fflraiB0JfrbIE§l£jM#3 
?°P — -Jts X h 'J > v x > h tv 'J -5V X L, frON 4HP(7)K 

v3.2*>/^g<tl^f|08lfl|£*rf 3*>/^SC£=i- K"f£*°y*^ UTT" 

^ Kfr^lf bft-So 
rx h y >yi>h/<i:lfrj <t(^ :?y y KfrffM 

icisfii^-rsc<b[isiiT*&s^ -m&7Fi-&i£s tmmm^Tnijzo is 
*?\:m±s ^J^tf78%ja±, L < [*80%&±, £ b [::&?£ L < (£90% JM 
±, <fcyjf^L<[i95%i^±, mz&£L<\tmu±(Dmm^&^tz>'n 
'jzt Kis]±fr/\>r ?y ?yx u y *sm£frmv-Ky * ̂  u 

K|n]±fr/\>r^y ^ 
^-va >(7)ft^(7)liH^fo£60oCN 1 xSSC, 0.1% SDS , &?£L<(£, 0 

. 1 xSSCN 0.1% SDS, £bC:&?£L< (£, 68°CN 0. 1XSSCN 0.1% SDSlzfgig-f 

;^JtT5\ 10, cfcy$?^L<[i2~3[I]^;f-r'g)^fr^ifbft 
^) o 
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[0029] t<D 

£d&?°P-^(£, ^P(T)aa^IB^J[cS-5^T^MLfr7h'J UTTT 

L, Ctib0^SiH5lJ^^t?DNAWr^-^ilM<b-rSPCR[z<fc 

iTftmt&ZtWTiZ&o mTilts 300 bp!SJt(7)ft^(7)D 

NAWr^-^ffl^Sii^lzli, 50°C, 2 

xSSC, 0.1% SDSfr^lf bft^o 

[0030] #fIKv3^T5 lJ-*>jWM<D#mte.&&&LtztZ?>s ±SH(7)#fIS!]^ 

(7)Kv3.2^>/^M^^P^rBlT*[i78%l^±0ffi 1^114 (1^-14) K 

v3.2*>/^SC<tffe0Kv3:7 7 5 'J-£ >/^ SCd: Trli, Jtt*gm4friSl^ 

(DTr74%Trfoofco 

[0031] Kv3.2A^(£, ^PX(i^0J^»[3|S^^ftfrif^(7)Kv3.2aa^^ 01* 

(£IB?IJ#-§-2N 4 , 6 , 8, 10, 12, 1 4, 16, 18, 40, 47, 

4 9, 5 1, Xli5 3lz^t-7 5/iiIB?iJ£^-f K£=i- K"f 

UTTT K(7)^SlB^iJ(7)1ffg^S[zLT®^^^^>rT-X(i^P 

-^£I£I+L, IfraH^'TT-Xli^P-^t, gW<b-rS^ [$J?L(£, 

PilLffi]^ (0i]*[£, t h, "7^X, h, -<*, ^"7, T>/"v>v-, 7 

^JW;U, -9h'J, ^-TH^-9-A, :?2£L <[£-»£<*:) ] ££01**4 ( 

mis, mnm L < I^RNA®#, CDNA^-T ^ y -) <t TH y 
—tfiltlSSJS (PCR) ;£, 5U£+)-if>/U?'jV-l?-*>3 L< (£/ 

—tf>/\>r ^ 'j -tf-v a & z t iz& y, M-T & c <t 

[0032] Kv3. 2mB^lts h >J OAJl->mm^tlZ!fc£Z}mtfmt?£ 
ll^7r>TJr*;u£fiJ$L!#<g>£ >/^SC£=i — Kf <§>Riy, VfttiVfovX 
t<fc<, ttzs 

0l]*[£, Kv3. 2£ ^/^SClzli, mzo) k? lzx?°7-( X/<IJ 7 > hfr#i£ 
L, -etl b 0£iISB# (m 7L[£IB$IJ#^ 2 (7) 1 ~ 5 3 8 ft) <fc y £ C*3SfeiJ 
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[0033] Kv3. 2£ =i- K"f £*0|J3^ 

flilifflflSCigAU Kv3. 2£ >/^SC£#gIJE£-£ &Zt Wot, 

mz.it s KV3.2*>/^ 

H£=I-K-r^)EiM(7)DNAN Xtt, Kv3.2£>/\°^£=i-Kf <£>IB?iJ£# 

£ -£?g±S|fflJjSlz®A-r & Z. t izj: or, Kv3. 22 >/^M£#gIi£i+ 

m^its mmmiz^^xm. 
2£>/^SCfr£jiJcLt#£ £?[::, $E¥&t/MRM^£IB?iJ£, Kv3.2£> 

K-r-5IB5iJfl)±gSEIz^t?z<b^[fbti-So £tzs ?i±®[3K 

v3.2£>/\°^SC£=i- K-f «5cRNA£&A-f <5-£[::<*: oTt, 

&ZttfX$&0 Z<0^lts cRNA(7)5'^ 
^][cSa§*[C{fcgfclB$iJ£^t\ iE^di&gfclB^Ji: LTI±, :7°P^-£-
&t£x>/\>+l— ̂ (7)f§IJPIPlB^Jfr^[f bft-g)o $E¥£ — 5*—£ 

-IB?iJ£#Ay-WttIlIRCi&^&IB^Jd: LTIi, 

t^lfbti-So £b(cN MCffcCt, 7°PizvX7lffg^ii, 0!l*tfR 

nPiiN ^P^E— 

SV40, 7xV^7-r;uxN ^v/^tfp 
—IM h/^p^-r;ux^icsst''g>^0p;E—bft 
^) o 

[0034] Kv3. 2£>/^H£=i- K-f<g>*°U*^ K^At" <§>«<!: LTI^ 

mz.lt 
s mffif&tfMifaztitzmfts xi*. §IJ 
W, K fc&XS, 

KV3.2£>/^SC£=I-K 

^&<W^£#*b*i&SlIlflS£: LT\ 7? U t) V* ^fx;HPSljffl|S, ^W-

—X/\AX£— IPH&lfllS (CH0) „ human embryonic kidney (HEK) $01®, Sf-

9 insectSfflflS^Jb^lf b*l£>o X, 3. 2£>/'\ 

^IC£=i- K"f KfrfglJpJtl^^PJTrSA^ftfrm^li 
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it5. zzxMfot LtttliMMiMSK, 
') --^'?\zm^Z><D\zWMXfoZ>0 

[0035] ^ftb(7)m[3Kv3.2^>/^M^=i- K"f 'J X <7 Utf 

^;S<tLT[iN 'J * ̂  U7^ 

Sambrook, J., Fritsch, E. F. , and Man i 

at is, T., "Molecular Cloning A Laboratory Manual, Second Edition", Co 

Id Spring Harbor Laboratory Press, (1989)IficfEiK^ftTl'^o 

[0036] ilfiijl:fvt«):?l:, Kv3. 2£ >/^SC£#§3S-faSfflflSli, SfflflSftt- h >J 0 

frfrot\ MfatpvmmLfcKv3.2*>/tyMi*% 

Kv3.2$>/< 

omt, &m&t it»t h >J 

Kv3. 2£ >/^SC£#§3If 

=? -v S|5| y N MM£^ 

o fo]N ri^-rTi-^TA'^yuj <t(i, -t h y ^A-TTI-X ^;UV^7A-T7|->N 

<§> z t <§>Q 

$bl:»Jl:fvtJ:ai:, Kv3. 2£ >/^SC£=i-K"f R*:l 

S:^flTrfeS;S"(7)R^gTrf§3Eg LTfc lJ N 

y Kv3 

£f#£ft<g>o 

£oTN K v 3 . 2£>/^SC, 

s z <tiz<fc y, z ttfx$&0 

Lxit, ±m<D:b<D[zuaz.Xs m*.&s mmztitzK 
v3. 2tyrantiwamut&ztiz&i)?r?zt#x 
^So fcfc\ Kv3.2^>/^M[3^ffl-tS^^(i, (0]*[£ 
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Kv1. 2N Chenb, Proc Natl Acad Sci USA. 107:11352-11357 (2010)) <D±L 

&ztX\ tOko mt - <t jb<T-#*#60 

[0037] ±SE(7)£ a 13 LT!#bft£Kv3. 2£ >/^SC£#gIjE"f 

mft^tDffi^j-^fttXttt&t&ztlz&vXs ik&mWWuM&xt lJ~ 

3fEA<fcy £^ltft(£\ i&^SC 
£J$ to £ i±tz t # (7) HU SHiM 1*1^(7) n>r Th >SSEAW&faSC £J$ to £ i± ft 
l^<t y £'>&ltft(£\ *£}£#!]SC(£i&Rfc§: 

-v *;u£TSt^b"f & <t ¥U Wr £ ft £ o 

[0039] £tzs ^.imB^mmm^X^mLXi^rnB^Ooibs Kv3.2»a^ 
X(£Kv3. 2iH£:HgSESl!flS*T-[i 

fgUfrirp^J^ftT^Sm^^lHl^-rS-drTr, Kv3. 2S14£IE, 
(D^lRH-IESPf <§>£ >/"v 
^^^m--5c<btT*#-50 

[0040] Kv3. 2%&tl*s Kv3. 2tfs *ft£fgSEf h >J 0A 

ttzs Kv3.2S14<b[i, fa3.2iim'Dikm&mfc*>'WMt LXO^Xt 

[0041] ^Z.2mtttm%?°uz> T 4 )\shmMLX^Z>mfcl-t\$, ftfllzfcltS 
Kv3. , mst mm L r i ̂  
c t &7Fto #§IJE -juz>T 4 )\st>^M L X ^ £ |H] (7) - o 

<t LTIi, DNAT>T^P7U>r^i:(7)IH^^^ma^f§M^;Sfr^lf bft 

So 4i^^fliiS[3RNA^tttliL, -€-ftb^ffl^TDNA-7>r^P 
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7u-rzm^x, KV3.2t^=f-nm<om 
« L ztiz&'oxmmt&zttfxz&o 

[0042] Kv3. tit, Kv3. 2iH£^ 

fr#§IJELT 1^3 , Kv3.2AaW#§IJEL 

}'fct&J3:,£;(D — 'Dt LTIi, DNA^-T ^ • 7 U-f & 

[zRNA^ttai Ls b£ffl l^TDNAT -f^P7U^^ i: #§ 

Kv3. 2(7)f§IJf £ 

mmt & z t iz £ o x in]mt & -11><x $ & „ 
[0043] Kv3.2,m£IJ3g[J-f 38!fll£*rf 3* 

>/^^TrfeLJN Kv3. 2£>/"v 

[0044] ^bicN B*:ig!iif*Tffo£Kv3.2£>/^sc, %.is, > 

dric^Lj, m.mm, ?u-
/<—yis—'^—lfaMtLXs &Ei 

[3^ijffl-r^,^<!:frTr^^)o zzxm.mm*z\$7\s-^-%mt LXS 

bft-So 

[0045] &ztiz 

kVs &<g>lM£MB*£i^$-f£^<tfr£nbftT^<g>o 

Sil, lJ-~y<f 

LTl'v-§)tmR^g;^$0|S(7)|i|S$"fSii"^" <§> ^ <!: 

[C^LJN totz&b, 

i-h >J 
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mmmt LT*UBT-&30 tot, 
m&mn<Dx<7 ij--y<fizmi^zttfv$&o $tzs 

ikmmmmmmt Lx^m 
t*fcSo 

[0046] fa3.2*>jWM&m%it&mfo<Dmfon'^<DVBi'(*>%L7<i*s 
nswxii 

rB1®W[c;l$f3 C <t [z <fc oX, ;!IJmt&zttfX2£„ 
masAits mz-tts 

ztztiz^ijs 

ZttfXZ&o m*.l£s Kv3.2£>/^SC£#gIJE-f£im£:h 

0#£TT?&&&SC[cJ$to£-t!\ MfllHiu & L < [iJl*3SE0i^M, ttc 
\tmrnfom'(i->:mm&tfiftt&zt{z&i)s ikmrn^mm, xia^n^ 
yuMWoikvMmwyuM&xt IJ——>vtst, Kv3.2^> 

[0047] VkTlz, Kv3.2^>/^M^f§IJ-r^m^ffl^fr^B^pmM(7)X^ 'J-
— > ̂ 0)*^ £ „ 

[0048] (1) 77 ipenfflflaiz, Kv3. 2£>/^SC£=i-K"f<g>cRNA£ 
#§ijE£-t±, 2 M* Him £;£[::£ yN £ifcg||ft>r*>?1^*;u*3fEa)ig3£ 
jjUMiMii^lllii;:, y > P&mt: 

$J*.(£\ ft}t*te-6O~8OmV[z]l*te@$£*if;:^0^flS$1>jft[::, lit 

®Mfc£!fel£^jn Lfrli^[CN lltgHb£#!]£ffl L^lMi^[Cj;b^Tl*lfn]^* 

3!EjWgJjn-f*i[£, flrffiiaSHb^&li, *#§[E(7)7pJ K£S14<b-f £>& 

£tzs h';^7A>T7h>;lJt^|S 

l@ WXliiHjcW[3^b £ i±X s l*l [S] #*3SE£/I$ L X £ £ o 

[0049] (2) *&@$ 



WO 2011/040475 20 PCT/JP2010/066962 

&s vmWtiL&MLtzftBVs 

-ft-v>f1 -v* 

h 'J ^A>T*>#£TT?Ist®Hb£!fel£85jJP Lfcii£-

lcN Ii®Mb£&£&flPL&lvl§£[zJ£^Tflfi#*3fEjWgflPl"*i[£H flrffilst 

SHb^&li, ^fg^CQTpj^^ K£;£l^biT£«, 

^T*&-5<b¥iJ$-r-5c<b^T*#-50 

[0050] (3) &bfri: 

Mnnim^&m%%iv&i£jetz'&, -r v >j 
yuzmnLtzmo), mmfoomttmomyt&mmt&wft (-r^*>, ;i 
SXIi&tti) Kv3.2£>/^SC£fr;£t^b£ft£frSfr£# 

-5c<b^T*#-5<b^ai4^^Jffl-r-5:fc0T*&-5 
o <fcy^ft:W[c[i, ffjSEJ]IH£i§gt£fel!<!: LT\ D i BAC [b i s- (1, 3-d i buty I b 

arbituric acid) trimethineoxonol ; Molecular Probes}±§£] 

fas <£><§> IMiMembrane potential assay kit (Molecular Devices#) t£i£& 

Rl^&ZttfX£&0 

[0051] (4) &m&m#m-^jr*j\'&fflffommz§£m£-£tzfflmzs fobfri: 
?l">l&3§t:fc'fe^ ($IJH_(£SBFIN CoroNa Green, Sodium Green (Molecul 

ar Probes#) f ̂ iAL, i~ h 'J 0-k'fl~>ft%ETX 'J jf> K^fUbcalfci: 

(»i*m>r7h>;ijt) omt&mmt LXS 1*11^^0 

(5) ffjSE (2) ~ (4) tmojjfe&i- h 'J^A>r*>2M?£TT*i!if5-f 
zztizk-ox, mz ttfx$&0 

mmm 
[0052] JMT, nwij[3^oT^f§0j^M^^[ziK0j-r^fr\ zti^it^mmm 

tufts ftl-Wrb&lM&y* (Maniati 
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s, T. b, "Molecular Cloning-A Laboratory Manual", Cold Spring Harbor 

Laboratory, NY, 1-982; Hi lie, B. , Ionic Channels of Excitable M 

embranes, 2nd Ed., Sinauer Associates Inc., MA, 1992) L 

tza 

[0053] CHWJ 1 ] -?^7XKV3 

wx:g±&mmiz&i\Ts o[z^-r7 5yiiiB^j^^-r^>Kv3 

77 5'J-fl'^H^©, RT-PCR&d^y 

UT<D^mxmftLtz0 

b±J£££SIU £ b[3H^|LsI$-#t;S-5feui^N ^IPILsI 

f?fll£tj]RfcU m&Ltzo 

[0054] b, RNAIfiJ±i^r-y h (Absolutely RNA microprep kit; St 

ratageneti) ^ffll^TRNA^Ifitii Ltza ttHS LfrRNA$-N Super Script III Fi 

rst Strand Synthesis System for RT-PCR (Invitrogenti) 

?-J:7'C?—<Dl&ft'£fr-\*lzXPCR&?Tl\ Kv3. n Kv3. 2, Kv3. 3, &t/Kv3. 4 

SCm^cDNA£i^i Ltza 

[0055] [mi 

Si 
~7 nrV— 

Kv3. 1 21 22 
Kv3. 2 23 24 
Kv3. 3 25 26 
Kv3. 4 27 28 

[0056] PCRIi, FastStart Taq DNATK y y 77—If (Roche Aplpied Science}!) 

l^T\ hX£—h;£[::£ y^&ofco 0^SIB 

m&s -7^XKv3. 1 mfcT- (NM_001112739) , -7^XKv3. 2mfcT- (NM.001025 

581„ IB^iJ#-§-9) , -7^XKv3. 3mfcT- (NM.008422) , -7^XKv3. 4mfcT-

(NM_145922) fo y , ̂ ft€ftKv3. 1 : 241 bp, Kv3. 2 : 574bp 

, Kv3. 3 : 204bpN Kv3. 4 : 287bp0DNAiiff£rfri^g£;h/£o V 
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GenBank(7)7,'5'i? v a <fc <§>0 

[0057] ^tKILsI^fr 

SM'JSP, R*S£^£fc^±J£[::££-f3mRNA, &t/f?§lfi£(7)mRNA[::o^ 

T\ RT-PCRm/f^^T^ofro ttzs KMtLX, MlltfiS^mRNAlzo^T 

[0058] -€-0$SS, B*S£^fr±J&ifii®T-&£K *rf|J?L 

Hi^frHSu Kv3. U Kv3. 2, Kv3. 3, 

Kv3. 4, *J^£ft£*££(7)DNAiiffttfri^g 

Ztltz (01) o ^(7)$^frb, KV37T 5 'J— (7M7r>T^*;U£ >/^SC 

(7)mRNA(7)#gIjE[£N d <t b 

frttzitzo ^[zKv3. 2iH£:F-fi, S±j£[z^T[*g#?LHi£^frS5fc3ii6SR 

0^£LTl^C<tjWBbJbMzfcof::o |H]B#[3N f?fll[::fclM:&Kv3. U KV 
3.2, m.3izr}^xitmm£ti&*$£(Dmmfrtfm^£titz0 Kv3.4izo 

xyo^^rx/<'jT> h 
0)fti±(D~$mm^££titzo 

[0059] CHWIJ2] t hKv3.2^>/^M^=i-K-r^/K'J^^ UThT K(7)mil<!:f§ 

t >/^^$-=i—Kf-S^ftcDNAIi, 0iJa.[£t h(7)mRNA 

•— — > ft Tr <£><§> The Mammalian Gene Collection (http://m 

gc.nci.nih.gov/) &TZ±& c DNA (MGC: 120670 I MAGE: 7939480) 

<tLT\ IfAWtlTrfo<g> (2J 2 P^#-^MHS1010-98052225, Open Biosystems 

tt) o -0)IfAWt£&7o^X$ F&mMt U IB?iJ#^1 9 Ci^-f i£SlB?iJ 

dzt U7hT K (5'^aS[zKpnlSlsSliH5>J^#iPLT&S) $-7 

TI-9- K^°^-T^r—<t It, IB?iJ#-§-2 Olz^-T^SlB^iJfrb^^Th'J zT* 

^ U7hT K (5'^aS[zXholSlsSliB5>J^#iPLT&S) £'J A—X7°^-f T— 

<tLT\ PCRSJS^fT^ofeo #btif=DNAWr^^fiJISB^KpnlXt;XholT^ 

<fcL£:&, 7°^X5 KpcDNA3. 1(+)£ffl^T^P-->?Xfco tUbftfc^P 
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— >£pcDNA3. 1-KCNC2<!:^^ Ltza ffjfE^XS KpcDNA3. 1 (+) liN +t 

--x/Wr^izzi- F&mmzi±&tzSbiz&mt&zt 
o 

[0060] P->pcDNA3. 1-KCNC2(7)i&SlB?iJ£, vxTh^ v£ - 5 

—/Sl-cfc lJ DNAv—0 x>+l-— (3130x1 genetic analyzer ; Applied Biosyst 

emstt) IB?iJ#^5[z^-fi&SlB?iJfrl#bftfc0 IB?iJ#^5 

iz^-r^siB^ijii, i677i&sftfrb&£Th-70>iJ-7iy 
"f £o U-xV U-Afr bMJ£ft£7 5 / itIB?iJ(£558 

7 5y®SI^bft5 (IB?iJ#^6) 0 

[0061] cnwij3] Kv3.2$y/i$M(D7 7iJt>y*j3±j\s$mmmizfcii&mM 

Th >;ijt iz JS i:x mtt & n-r Th > ̂  -v £}taif & tz & 
izs IfjIBHWiJ 2 X%hMz%l^^ £-pcDNA3. 1-KCNC2^ilM[z LTcRNA 

^SC£#§IjE£i±fc0 ^-PcDNA3. 1-KCNC2^$iJ|5llf^Xhol lz&y 

1 ®PJfTrtj]|ff LTSItKlc Ltz'&s TtTiSCOcRNA-^-J^c^F-^ hTr fo<g>Megascr ipt Hi 

gh Yield Transcription Kit (Ambion}±) Kv3. 2£ >/"v-i7^$-=i — 

Kf <g>cRNA££jiJcLfco £j$LfccRNA£\ $;il:fotiI 'J ;b V 

* ̂ x;u|iPMiS[3N t°^ y — N (W 

or Id Prescision Instruments}! ) Kv3. 2£ >/"v^ 

^-t±fr0 ik&iALtzwmmfoibmmizL 
XftULtzo %Z>%itzZ%iZ>mmm$:, ND96+;£;$ (96mM NaCU 2mM KCI 

N 1mM MgC 12. 1. 8mM CaCI2. 5mM HEPES. 2mM t°JU h 'J V AN 1/100 

^zy'J h U7° h7-<y>;Ip;l (invitrogen}±15140-122) „ NaOHlz 

<fcypH7.4[zggg) 18°CT-2~4H 

u.n Ltziks JMT(7)!5mm 4 x&m Ltz„ 
[0062] CHWIJ4] Kv3.2£>/^SCtf)im^:h h >J OAJTh>;lJt^blzj^cx% 
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[0065] [H2] 

2 

ite-? 
y*V~ 

mmw 
D/<—7^~?y4 

Kv3. 1 29 30 
Kv3. 3 31 32 
Kv3. 4 33 34 

[0066] ^b[3H»ij2 <t|H]4i[zLT-ftb(7)70^X5 K£lfMl:: LTcRNA££j& 

L, fijSE£ >/^SC£ 

#§IjE£i±fco flrffifgSE'<£2—pcDNA3. 1-KCNCU pcDNA3. 1-KCNC3, pcDNA3. 1-

KCNC4^miJ|3Mif^(3cfc y 1 WpfjxmmLXmtlzLtz (Kv3. 1 : XhoU Kv3. 3 : 
EcoRU Kv3. 4 : Xhol) 0 ^^7^5 K^TtTPJxCDcRNA-nJiJcJr y hTr <£><§> Megas 

cript High Yield Transcription Kit (Ambion}±) Kv3. U Kv3. 3 

, &t/Kv3.4£>/^SC£=i- K-r-ScRNA^-eti-^ti^jSL^o ^LfccRNA 
&s £)£izfe?TmmLtz7 7'jtystfjijugmmiz, 
'J— s 4 V • -f > vx *? £ — (World Prescision Instruments}! ) $• 

ffll^T&AU #cRNA[::£y =i- SC£#§IjE£i±fc0 =i > h 

Lts IIWJ2 <!:|^*§[zLTKv3.2£;iALT£>/^SC£#§IjE 

ND96+;£;$ (96mM NaCU 2mM KCU 1mM MgCI2N 1.8mM CaCI2. 5mM HEPES 

\ 2mM h'J^7AN 1/100 v 'J >-X h U7° hT>f *»M£ 

fc (i nvi trogen}±15140-122) N NaOHlz^ y pH7. 4[zpg) 

18°CTf2~40{£#Ltz'ik, 2lz& 

±m^m^m,MLtz0 ND96;£;$ (96mmo 
l/L-NaCU 2mmol/L-KCU 1 mmo I /L-MgC 12 N 1. 8mmo I/L-CaC 12. &t/5mmol/L-HE 

PES (pH=7.5) ) £f£fflLfc0 

[0067] »^*(7)NaCI;lJt^ND96^ffl^T96mM<!: ND96;£$*tf)NaC 

i tn-* 5 >mmt zwmt & z t 
$-0mMlz Ltziwa tX\ {£f#*te-8OmV[zfcMt<g>S;jfLM0)^£, 
mmmz-D^xmiiLtzo tomm, Kv3.2£>/^sc£=i-K-f£cRNA£;i 
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¥$LT^8OnA&±0*3fEmMjb</l$£ft*: (HI 3) „ -

JJX\ 7K£;iALfc=i > hn— 

tzo £ bl:l(DKv37 7 5 'J-(7)^*;UTr fo<g>Kv3. U Kv3. 3N &t/Kv3. 4£ 

>/^SC£=i — Kf §cRNA£&AL£:00@$ll!flST?[i, 15nA^5i0*3SEL^/1iJ 

££ftf\ 7K£;iALfc=i> hn— 

o Zftb0/l$$SSfrb, «14(7)iSlM<v37T 5 Kv 

3. 2<DM^^i~ h 'J -

[0068] Kv3.2£>/^SC(£N h 'J ^>;lJt^k[c 

JS £ £ H-r 7h -v *;u£tiJ5Jc L!#<g> z t tf7jk£Htz0 

[0069] CHWiJ 6 ] T^7X^B^g^iiJt^(7)fe^,^rBlTr(7)Kv3. 2&B3-MmwO)it 
B. 

Z ft £ V l^X -7 ̂  X (7)^B^mS £;!$?" £ [-•^ 

Tf&n-^ftTl^ (Ishiwatar i, Y. and Bachmanov, A. A. N Chemical Senses 

s 34: 277-293(2009)) „ stz, 

<fc%>t (7) f&n-fr <£><§> (I shiwatar i, Y. , and Bachmanov, A. A. N Chemical Se 

nses, 32:A26 (2007)) 0 ±liR^:§£llil£j3£l3||0 

2^^, C57BL/6J (i^Rfc§mi&J^(Z)itil^$fc) N A/J (i^Rfc§mi&J^(Z)'t!£l^ 
st) IZ-D^X, i&mmfe<D£&%mLtzo tomm, 

(H 3) o ^T:\ 
lt£Kv3.2£>/^SC£=i-

[0070] [H3] 

3 
(mM) 

C57BL/6J 8. 6 

A/J 43. 3 

[0071] 2^ (C57BL/6J. A/J) (7)T^7X(7)^fr b±J^^mil U ^bClH^fLsI 

fc<fct;ifta^sjjj:^±js^-€-ft-?ft«ii^Lf=0 -eft-eft 
(7)&l$tfrb, RNAIfi J±i y h (Absolutely RNA microprep kit ; Stratageneti 
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) Ltzo tttti Lf;:RNA$\ Super Script III First Strand 

Synthesis System for RT-PCR (Invitrogenti) f£ 1 

||cDNA$-n"J5)cLtz0 1 ilcDNA$-iiM<!: LT, TaqMan Gene Express 

ion Assays {z>^( J • v—X}±) StepOnePI us 'J -< A 

PCRvXxA (7^7f^yPv-Xti) 

ft \i& (actb) 0fgSEmT-*iIE£fT 

•otz±X\ Jkm£HDf£%iw&tt&Ltzo Kv3.2aa^[30^T2fI^I(7)7^i? 

-T (7°P-^1 : Mm01234233_mU 7°P-^2 : Mm01234232_m1) 

\ A/J. C57BL/6J, m&milX-lZs bftfco 

C57BL/6J^(7)f§IjM(i, k/^WKDfZm.WLM-SfeX&V s ZO)%mm(D£ 
tfikmzttt&§:^mm(DmzBWLx^&(i4) „ -iix 

[0072] [H4] 
S4 

SlMi 
B6/A (actb normalized) * 

SlMi 
7P-711 •fn —y 2 

^5fe® 3. 43 5. 21 

* : actb»£73gai:T-;|f^fc;l.fcB6(C57BL/6J), A (A/J) It 

[0073] &L±0)Ztfrt)s fa3.23gB=f-tft&m&mzmj3-1r&*y'<&M&=i- K"f 

[0074] CHWiJ7] in situ /W^'J^-tr-va >;£[::££T^7XKv3. 2A^(7) 

>/^SC:i::ft£=i— Kf <g>cDNA(£N IB?iJfr§-9, 5. 

tfja<5^"T—(GenBank7^-fe v a >#•§• 

BY281762) U PCR£<Td C <t P-->^W 

ttTrfe-So IB£iJf|-§-3 5 ic^ft^SlB^iJfr 'J dtZt? 

9-K^°^-r^r—<t its IB?IJ#-§-3 eiz^-r^siB^ijfrb^^Th'jZTJ?^ 

UTTT K^'JA-X^-f T-<t LT, HWJ6T:i#bftfr, 

LTPCRSjs^fT^o^o tUbft 

fcDNAiiff£r£N 7°^X5 KpGEM-T easy (7°P^tf*±) P-" Lfco 
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!#b • —>$-pGEM-T-mKcnc2<!: on^i Ltza t#b fotzt? • — XDtmSlE^J 

UDNAv—-i7X>+l-— (3130x1 genetic 

analyzer ; AppI ied Biosystemsti) L, lE^Jft-^9 <!:IR| —(Dik 

SlEWtibftfco ^bC77X5 KpGEM-T-mKcnc2^$iJ|5|lf^Sphl l:t 1 ® 

DIG RNAT^'J h (Pvo. • 

7>Ti?>XRNA^^Ji)cLfro 

[0075] U -80°CT*aiSgffi# 

frb, mftzmizmm (4%A 
7/tWbA7ibft Klz 1 0 in" /5/M ) Ltz'ik, 7v;MbmiI^1 05HTI\ PBS 

l:n OftZWfcftO'ik, /W ̂ 'J^Vlf-va >/^777- (5xSSC, 50% 

/t\;UA7'5 Ks 1 xDenhardt's solution, 1 mg/mIf-^ft^DNA, 1 mg/mI tRNA 

) ClILfc, cRNA70P-^(iv^v^->II^LfrUTP#STT:\ T7 RNA 

/W^'J^-tr-va >(£5xSSC, 50%*;U 

A7 5 K;§;S4]Tr720C[zT^Tofro 'J 7*X7T$ 

If$p-nfctv^JF-V^f—(Pyi • ^7^X7^7^X11) 

l\ NBT/BCIP£gg<t LkfgfeJ5J££fTof::&, ^SI«! (TNJ >AX*± 

, BX61) TlzZVJX&mmLtzc i/d*i/*r->mtM£titz^OXKv3.2mm 
?(DT>^-iz>XRNA$7°n — ~J[z Lt/W £Vif— v a >£?Tof;:$SS 

titz (I214) o lot, 

tZo 

[0076] Kv3.2^>/^M(iB^g|*|^[z#S-r^)-<!:^tE^ftfr 

h 'J ^A>r*>;lJg^blcj£i:TS14jb^bf -v*;u£lij?!c 

-fa -1 , Kv3.2£ 

<§>£ ^(7)Kv3. 2£ >/^SC(£fHItf) 

£i$MJWfelSC0X£ 3c<tjb<prfl|T-&30 
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[0077] cnwjs] y-->^ 
(iltt) &VWVftLtzf&mLtzWmmmzt: hKv3.2T 

•V*;K7)cRNA£;iAU ND96+;£;$ (96mM NaCU 2mM KCU 1mM MgCI2, 1.8mM 

CaCI2, 5mM HEPES, 2mM t°JU h 'J V A, 1/100 ^-vy>-XhU7° 

hT>fv (i nvi trogentil5140-122) , NaOHlzJ; UpH7. 4[zpg) & 

<^©ii0^d:®PSWS#;1^l:fc^t, 18°CT*ffi#Lf=0 &Afrb2~4H 

77i)t>v*u;u^7>7VXTAO 

pusXpress 6000A (iU^i^-f/WXv^/^ti) Ic-lzy h Lfco 

7— (66mM N-> T;U-D-^;U^D 5 30mM NaCU 

2mM KCU 1mM MgCI2, 1.8mM CaCI2, 5mM HEPES, KOHlz^ y pH7. 4[zpg) XM 

3SU fiI®^^-80mV[z^f#Lfro C0#ST*£fflflSJ!m3fEffi£/l$ U &&& 

SC;£;$£LZztizdzZxt >j-->7 

£HjjfeLfc0 E3fEfitJb<flfi#E3fEJb<iS&£ftf:::®£[i<k£&[c<fc y Kv3. 2T^ 

*;Ujb<S14<k£ftTfc y , ̂ (Rl#m3SE^ISS^tif=ii^[iKv3. 2^*;ust£ 

jWfl]fl]£ftTl^<t#*bft30 

cRNA0ttfc>y [Z7K^;iALfr 

ipesiiiflaicu msfEfitic^k##^::1&mmLtz0 

mz-its xo thKv3.2^ 

1x\£i±tz tfs 7K £ ;i A L tz IP SSlllflS 1? li c ® ESSfit 0) 2Hk li ffl SB £ ft & o 

tz (HI 5) o 

[0078] cnwij9] 
Kv3. 2?-t*j\,%nm%ifimtfM.&£*itzik£mz'Dl,\Xs 

mum&ft oztiz&y ikmzKt&BW&mELtzo 
[0079] Mwto'gfkmmUmitiikTO&Slzni&Ltzo i^k^h'J^A (0. 5g/d I) 

&t^t&mm7k{zs tmt LTfcl^A£0. 0001-0. 002g/dl[ZT;Il=rLtz 
m^O), ikmt$&%&<D&m&fflMLtzo 0.55g/dU 0.60g/dU o. 65g/dl(7) 
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iti~ (0. 50g/dl) , 1.1 fg (0. 55g/d I) , 1. 2f& (0. 60g/ 

dl) , 1. 3f& (0. 65g/dl) <D®.m&7FiLtzm.fflz-%Ls 

LTfEAt"<g>^;££ffll^o A*;U^fEAL 

;i$u (fg) tLxmu^tz, n=6xmmLtz 
o #nDn(7)IP*l!f1#§£fl?lTM ;lJt^m^^)0.50g/dU 0. 55g/d 

U 0. 60g/dl(7)^b^ HJ^A&&0B§SSiJjb<T-#3# 

5'-tLtz0 ft, r^fep^j <t(£P[Z^T?2#£Tf(7)i&n*(7)^££N 

B*J tit, ̂ t^^^tz^(DXh^)U[Z^AjX2Wm(D^(D^ 

LxmWLtz0 -(7)£d[::N it 

LJ N ;t£te#ft[::£il*3££jWg3££j|i3 ztmm Ltz0 

[0080] [||5] 

^5 

ft®- (Jpst*. m 
(g/dl) 

«^DE - 1 1 -
0. 0001 1. 01 1. 01 

{k'nffi A 0. 001 1. 04 1.04 *) fo<9, mk\ 
0. 002 1. 05 1.07 <0 h'Oo^l^'h'Oo 

[0081] (il«10] 

T~P 'J t> V* #x;u (Xenopus laevis) Kv3. 2TJr;MU£ K 

«cDNA(7)'lifg[£itl^ -JJX\ mmiX&&M;AX • hPt^'JX (Xen 

opus tropical is) (Dia-fs^x—£X (http://genome.jgi-psf.org/Xent 

r4/Xentr4. home, html) Kv3. 2£=I—Kf £(t^l'J^ft-SinESlE^J (C_s 

caffo I d_541000003) #IE$lk &t/t K 7^X, 77h 

0Kv3. 2aa^IE^J'lffg^7t;[cN IE?iJ#^3 7 [z^-f bfcS* 'J zT 

UTTT K£?*9- K^°^-T^T —<t LT\ IE^iJ#^3 8lz^-r^SlE^iJ 

frb&<g>7NJ K£'J A-X?°^>f T-<t LTN 77 'JjjyJti 

*JUffl(DcDNA$mgltzPCRKI&$?T%:?tz0 % bftfcDNAiiff£r£N 7°^X5 Kp 

GEM-T easylO P-->^Lfr0 P->£pGEM-T-xlKcnc2<!: 
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Ltzo tibftfc^ P — >£>i&SlB?iJ$\ vxTh^v^ — 5*—£— ;£[z£ yD 

NAv—0 x>+l-— (3130x1 genetic analyzer ; Applied Biosystemsti) 

IvtJgfirU IB?iJ#^3 1 IB?iJ#^3 9 [z^f 

luIBTh- ?° > 'J -xV > ? ? U-Afr b MJ £ ft £ 7 5 / SlIB^iJ (£57175/ 

&@£frb£3 (IB?iJ#^4 0) 0 

[0082] CHWJ 1 1 ] 77 'J ± V* x;UKv3. 2£ >/^K077 'J ^ x;Hjfl 

Mjfe[Zfc[t£#§IjE 

-r ^ >;ijt^bizj^ I: rsti^'fb-r ̂  n-r Th ^ ^ fr 
tf)[zN mjIBHWiJl OlzTtibftfc^ l=i->£ifM[zcRNA££j3JcU 7? 'J 

~h V* tfx;u|i|>]@iM[z;iAt~<g> z <t [z<fc y H fijfE£ >/^SC£#§IjE£i±fc 

o ftjfE^XS KpGEM-T-xlKcnc2£|fM[zN IE?iJ#-§-4 1 [zj*-f££lB$lJfr 

b'J ^ U^~T "7 ^ "7—<!: LTU IE^IJ#-^4 2 Iz 

^•r^SiB^ij^b^^Th1; UTh^ K^'jA-x?0^ T-<>: LTPCRJS 

#bftf=DNAWr^^fiJISB^NhelXt;XholT*>mbLf=^, 

X 5 KpcDNA3. 1 (+) (Invitrogentt) •— — V^Lfco tfbftfr^ 

• —>$-pcDNA3. 1 —x I Kcnc2 <!r PP Lfr0 !#bftfc?°^X5 K^OTllfUXhol 

lz<fcy 1 ®RffT*WWrLTli|!K[zLf=^ mi50cRNA^j?£JF^ hTrfo£Megascr 

ipt High Yield Transcription Kit (Ambionti) Kv3. 2£ >A-i7 M 

$•=!— Kf <g>cRNA££jiJcLfco £j$LfccRNA£\ $;ilzfotiILfc7? 

tfx;H0EMfflflS[zH If 7 'J— ̂  

£ — (World Prescision Instrumentsti ) Kv3. 2£>A-i7 

SC£#§IjE£i±fco =i> hP—;i4fflj&<!: LT, Tk^&ALfclflEMfflflSi 

iMlzLTfFMLfco ibftfc^ftb05PS«$, ND96+&& (96mM NaCI 

, 2mM KCU 1mM MgCI2, 1.8mM CaCI2, 5mM HEPES, 2mM tfju h 'J O A 

\ 1/100 ^zv'J> —x V>;IP;1 (i nv i trogen%t15140-122) 

, NaOHlz J; y pH7. 4lzpSI) ^^0ii^41PSWSii^lzfc^t, 18°C 
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L tz&s &T0HJf50l] 1 2 X&m L tz0 

[0083] CHWIJ1 2] 7 h'J^A-TTT-

i: ^ n-r Th ^ 

£$!flS*3fE£/l$Lf::0 ND96;£;$ (96mmol/L-NaCI 

, 2mmol/L-KCU 1 mmo I /L-MgC 12 , 1. 8mmo I/L-CaC 12. &t/5mmol/L-HEPES (pH= 

7.5) ) Zi&mLtzo ^7X? KpcDNA3. 1-xl Kcnc2$-|iMlz LTf^M LfrcRNA 

£;iA 'J t> V* x;u^@jmTf[£N ^ffliS^^^^NaCljlJt^gemM 

t Ltziwas {£f#H£-80mV[::£>l^TN 1OOnAJa±0fift^l:LfL7^|iJ:££ftfc 

o zonzmts 

h 'J OAJsfyimlZ&M&lzft^xnAwOim&rfiM^Ztitz (El 6) o -

yjs 7K£;iALfc=i> hP-;H0@SfflflST-[i, SfflflSWft*0NaCI;tJg£96mM 

t LtzMas ffiJt*&-80mV[::fcl^T\ 

•SSmfl) b li iSS'J £ ti fcfr o tz o 

[0084] &±(DZtfrt>, T^'J^T)/.* tfx;UKv3.22>/^g(i, h'J ̂  

A-r Th >;lJt^b[cjS c TStert^b-f & ffiJ Th -v L!#<g> z 

t^Tjk^tltZo 

[0085] cnwn 3] mwvmmi-&wxKv3.2&m?-<D?n-=>? 
-?ryxvitKv3. 2MB1L£ LT 1 UM (IB?iJ#-§-9) t 

hVl£Kv3. 2MBT-^LtX77^X/\,g7>h«t#^b^4 

(IB?IJ#-§-K 3, 5, D S T^XTT&IH] 

*§[ zm.WL(DXZ>°^>( XJ^)7^ <g>Wtlt£^fo<g>o fZf7^X(0 

mmizft^x%mL, #tiLTi^v3.2Aa^£M-f&giftT:\ mmzt 
tisS±JS^b0T^XKv3. 2mfe^0)^ P—— >^^fr^ofc0 £1* 

R*S£^frSB#£S]|&U RNAtttilJF^h (Absolutely 

RNA microprep kit ; Stratageneti) ^ffll^TRNA^Ifitii Ltza ttHSLfrRNA 

&s Super Script III First Strand Synthesis System for RT-PCR (Invitr 
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ogentt) III tIcDNA££j$Lfco !#bftfcln tlcDNA 

ZffimtLX, PCR[::£3cDNA(7)i^i£<T&ofco tuft?*?-K?°^>fT-

<!: LTIB^iJ#-§-3 5 i£SlB£iJfrb&<§>?!" 'J U7|-T K£ffll\ 'J 

~? — t LTIB^iJ#-§-3 6 |Z7fs-fi£SlB?iJfrb&&7r- >J ^5^0 U 

T|"T F\ &t£lB£iJ1t-§-4 3 N 44, 4 5 i£SlB£iJfr b&<§>?!" 'J 

U7^K£ffll^o IB^iJ#-§-4 3, 4 4, 4 5[Z^-T^SlB^J^b^ 

§7f- >J zT5? UTTT Kli, t hKv3. 2A^IB?iJ (IB?iJ#^ 1, 3, 5, 7 ) 

ts T^XKvS. 2iife^ ̂ 'a't^^X^V ADNAIB^iJ (GenBankT'-^-fe v a ># 

•§-NC_000076) <t(7)ftj±frb^;®£ftf^ T^XKv3. 2X^°^>TX/^J7> h 

'J A—<!: LTlxIt Ltz0 PCRlzli, Phusion Hot Star 

t High-Fidel ity DNA/pJ/^—If (New England Biolabsti) 

[0086] CHWIJ1 4] B^S^bmil^ftfrT^XKv3.2aa^(7)X^^>rX/^J7> 

h 

!#bftfcDNAiiff£r£N ?°^X5 KpGEM-T easylO •-" Lfco !#bft 

• —>3 Ofl^Ilzo^T, i£SlB?iJ£\ vx7h^v^ — 5*—£ — ;Slz 

J; y DNAv—^7 x>+l-— (3130x1 genetic analyzer ; Applied Biosystemsti 

) &m^xmmLtztz?>s 5mm<otk&&wiz*;mt&zttfx$tzo 5 

mmomms 0x^3.2 

TI^-^K IB^iJ#-^- 9 t |p] — (7)imSlB£iJl3}jQH_TN IB^IJ#-^-4 6 N 4 8, 5 0 

, 5 2iz7r^ti^7i—y0yiJ-^^y<fyiy-A^t^imxh-otz0 ^ 

ft€ft(7)i&SlB?iJ(7):ft £, %. TSsF-<f 7 Is-Afr b MJ £ ft 

§75 / SilB^iJ (IB^iJ#-§-4 7N 4 9, 5 1 , 5 3) (Dft £ l$m 6 (7) t ft y 

Trfe^o Cftb0#7 5y^iB5lJ[i, C^ui£|£^TftiI LTfc y (IB?iJ#^ 

1 0(7) 1 ~5 9 7 teClflii-f §®p/r) N hTffo<g><!:#*-

bft-So RfcUfrb^P—~>^£ftfcN ^ftb^T^XKvS. 2mfe^(7)X^0^ 

-rX/^J7>h(i, ^ft^ftiiM*, <£><§> lM£,ftll(7)/'\ *JT> h t (DWLnfok. L 

T ̂ -v *;U £ tetit LTl^-S oJ & § o 

[0087] 
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[H6] 

S6 
jfiKsa^i] 

(ia?ij#^) (sa^js) 
T i. / saa^ij 

(SB?IJ#^) «a?[|ft) 
-r>>XKv3. 2 9 19 2 0 1 0 6 3 9 

h 1 4 6 19 2 9 4 7 6 4 2 
TV b 2 4 8 18 5 4 4 9 6 17 

h 3 5 0 18 4 5 5 1 6 14 
h 4 5 2 19 6 8 5 3 6 5 5 
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