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m m m 

[0001] 1 

fr b Z> 15% iZ M t Z> o 

[0002] &mm<DMm*=%Kmznmm[stcn*k^*s 

mm&ffitLzWiLLtc.ib(D(D, <fcy&tgft-c&y. «tyQOL^±^?t 

[0003] 5£^ (single cells) L/c®Efi5fe« 

fr<b>s 

utc (#^«D o zvmmt, PM-eit^u 
(#^£S£2) 0 & 

mttm^tc <om^z^ mzmm-e&z 
Ztfrbs r&K&CDfiH&J 

[0004] £fcs ttttl£<l:V(&^KllZ&<Dg£&±i;fcmglZttLTs *&£&fg£ 

l£P§© §^ £0 £ ©>£^ 

<t y, z. ttf y -e 
&<. £\-iz&tf&M(D^fem(Dmm4tiz&^z, 

LT^x.'btiT^^o &E©<@ 

^&y, 

nmmtLX(D r®Ei^©5i{^j 

[0005] :Nature Methods 4:227-230, 20 
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0 7 

: PNAS 1 1 ; 10 6, 13475-80, 2009 

[0006] ^ -D 

o 

[0007] ±§B§iS£fB>£t";bxjUW^E 

mtzztiz^v. m&<D££%:®#&&±T&ztizBgLs z<oi5fe% 

[0008] b^3s <13l/NT\ 

(a) 1 tl/ci^E^ TU 

£icxttgp#ftic#ty-r£i^ 

tuiB^sy^\ tuiB±^MM©s©-SP 

SftfflLtTZ. &£Xf. 

(b) fu§E^ty£tl/c®E£. in v i t r of'ipE j£/c(£% th^rP^ 

<K^©£{*F^C£^T in v i v o -ei£#1~£ d £ (C<£ y, *tik<Dm%: 

zmmtzo 
[0009] t/c, *fgBJ^c<fc£;£&©-^;(ife^lC£lNTtt, tulBXfM (a) fu 

IB r±^MM0Sd3<fc^^MM©S?:^O 1 -D(D^-W^UtcmW\ £!• $k 

&-&l&$ktZ>Z£lZ& y, fulB 1 
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titc-mm ic#ty-r &HMT& * c £ ^ -t &Q 

[0010] t/c, tulB r±MS©Ifi 

£T©fg^lfcpg(C&£ £ <h ttSo 

[0011] Ztcs *f£mz&Zl5fe<D-MM&mz&V-Ctes tulBXfM (a) tu 

T&Z.tlZ&Vs tulB 1 

-ztitc&m %$£±fcftmTz>j:m-etbzzt%!ftWLtTz0 

[0012] t/c, *fgB^c<j;£;^£©-^Miil(c£^T&, tulB r±MS©Ifi 

1 tfs fl^J(0fre>^J(0iiuJ(0 

£ T ©fg^lfcpg IZ&ZZt tt& o 

[0013] t/c, *fgB^C<££;fr;£©-^fe!m(C£^T&, tulBXfM (a) 

Ts tuiB^Sy^ ^Sy^ti/c^K^^-rX(cfc^NT^^^:^^i;9(C 

[0014] £fcs *%miZ£Z>j5)£(D-,MMMBZ.&^Ttes tulB r±MlH£(£>Ji£ 

ntc&m~e$>zz. t zftfflittzo 
[0015] S/Cs *fgB£(C<££;&;£©-^j^*mc£^T&. tuiBXlM (b) t>\ tu 

§3#ty£ftfc&&&£, m<D$im-it4xteftm-ezZT'U7>mzmw.[ss 
in v i t roflgt t: h £P&< W\^(D^.W^Z^X i n 

V i V o-e^#'T^o^:(ci;1'J, 

s iiusBx/W*^ tulBii[E^ft^I^{S^±(c#S'r^o^:^K±prt^ci: 

m&v&i'js R?S fifflizms$tifcm&EtfmiB3T/u zftflitgmRrffite 

[0016] t/c, *fgB^c<J;£;^£©-^Miil(c£^T&, tulBXfM (b) tu 

IB^Sy^ti/c^®E^ful3^VUx^(cl3SL. t; h£P&<»t)©£{*mc 

d3 INT in v i vo^itSC^Ccty, ^i£©l^£ffM£l±£I;gT 

ifo y % fuHBT^/^'f Xtf's ^ ib>l/Zs lQfuH3lS[E(Cj® 
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[0017] 

ZZtZftWitTZ ; 

(a) 1 tl/c®E£, TU 

£icxttgp#ftic#ty-r£i^ 

fu§E^tu^\ tuiB±^MM©s©-SP 

SftfflLtTZ. &£Xf. 
(b) fu§E^ty£tl/c®E£. in v i t r otipE j£/c(£% th£:P£ 

<K^©£{*F^C£^T in v i v o -ei£#1~£ £ £ (Ci: y, *tik<Dm%: 

JFM^1±£I*Mo 

[0018] ^0^©^ £>(csy©^MI*§&s K^(Z)^iiL/c®(Z)^^)i-eS)^T. 

<fc ys^£tl/c®£, tulB^lL/cSPfe^M'r^X 

(a) ±^MM0Sd3<fc^^MM©S?:^O 1 tl/ci^E^ TU 

£icxttgp#ftic#ty-r£i^ 

tulB^Sy^\ tui3±^MM©S0-SP 
, fccfctf, itu§EF^MM©Ji©-SP£^fr<fc 3 ictftyr* £©"?&£;:££ 

(b) tulB^Sy^tl/c®E^:. in v i t r otipE j£/c(£% th£:P£ 

<K^©£{*F^C£^T in v i v o -ei£#1~£ £ £ (C<£ y, 

JFM^1±£I*Mo 

[0019] *wNz&%mty<Dk^tc&<Dmffl3,}k<D-,gMnmz&^x&. tuis 

[0020] 

0£©i50(C#ttl£o<h£, 2>~Z$>?> 9o 
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[0021] ^ -DCD^m^titcm^bmi 
Z.(DZ.tlZ£Vs 

mmvmmtemm 
[0022] mMms a6&fre>2 0g£j;tf6 0g 

l/Z & hi Z) iSfE CD %: ^ T o 

[g|2]|I!2(i, iSE^2^p|f^L/ctI^0, 0gfr£6 0glC£ 

H £ iSfECDnm# %: ̂  t~o 
[^3]^3tt, «(c<££®E^ty©*li^^ «frP>4 a a s 
(c & hj •& iSfE © ^ t- o 

[^4]^4(i, !SiiE;&4ari^SL/cii ^ryzQW&mTizm&L 
s f>2 8 0 til CD "7 'f ^PCT ̂ ^3 o 

[^5]^5tt, 

s f>2 8 0f|07-f ^PCT o 

[m6]m 6 3 0^«i 7 0giT©&E£*ft^ft#tyu 60 

F^ti£^£fro fcm©®E©MS#£^-to 

[^7]^7tt, 5 0 0^111107 

^^•CTfl^To 

[^8]^8tt, 0@~6 0@©i£i^6EtC£tt£, Shhait/F 

G F 4 CDrnferf^Ii^riblx L/clH^r^fo 

[|H9]IH 9 (is *fg0£(M;£©-^MI*§(C^TS^£tl/c®(C£lNT, m 

[^10]^ 1 0its *wm^)£o-mMmmz&^Tm^ntcrn(Dmmwk 
ft £ & t/teiSft (c WMtfB. A 
[^11]^ 1 Hi, *fg0£(M;£©-^M#i(C^TS^ ft/ci^C fftAL 

^®^$y^5^^Rrfg-es>i>c:^^Ltcm-zfoz>« 
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[0023] *mmzt$^x. mi tit, m 

mtztfs c tun Rg^3*ii\ 
m&T*&Zo <fc o T^f £ £ £ &V £ Z 

$2>o imMtlt. Mac 

[0024] 

IzWfet&££&'?$&o &t£s s 

-pT^f* x-7-pOl7ypvi->®ll 

^oT^trf 3o^-e$£0 t^lff£> 

f^a*§0#£{£s rVfV^yP^QT'fV® 

7^P^i-«fVfVy7P^ 

•x-r >©5i§m, c©^if-ejiso®^^tcj;^T#^(c^ife'r^c^^-e 
3k $!)*.$, in situ hyb r i d i zat ion, 

mizzttf-zzz o 
[0025] TttJ £&* 

m(D%^X^-'sZ--f&folzm^t>tlZ>Wim (Bud s 
t a g e) , (Cap stage), H^SS (Bel I stag 

e) ^izMmwMMtisX(ow^z&z>^w, x-f 
* ivnowktfmto t>ntei^mzfoz>o 

[0026] #E&, fg£ 

mm(Dmimnfoizm(DM.wn, mu, MSI, mm^t# 
it. Lt#i> o 

[0027] ^mmz&^x. ocomn^ 
ntcmm 1 ^nmiz± 
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t tix IN & ®E t ̂ 0^ ©is 

0(C#£ ti£ o <h £ T£> 5 9 o 

[0028] *mRlZ&^Zs #g£l£PW riffl^j ©®E<h&, v^^JCd3lNTttfl& 

Mil 4 0~1 5 0 iZfclj &o ~£tcs t: h ©?LlS[(C^3l/NX% % 

££&PW mvffl} 0&E£te. Tmwt ±1I?LM 
m, ai;t/TII?UiytM(caiNT^ I£tV M(c33tt3®E£Ito* U ±11 
^rn&£ZfT°mi$:mz.&^Z&s fl£t£7M¥(C33tt£®E£itP*U ± 
§If§ -?L B & a J: t/TII?L S ® »c fcs IN T (i, 8 Jg iz a tt -5 e&E &WM L 
, ±^=¥LE&33<fctrF^=?LE&£33iNTtt, fl&tfti OjSK33tt£& 
E£,mR*rs0 £££, t K07iciX®(cfcstNT, rffi^sgj (DM 
mtte. Tm^Wms ±!IMfe 33<£t/TIMyM(c33LNT 
It, fl&M 5 B ~ 5 B ¥ IZ a tt 3 i^E £ ED* U % ±H^iS £ £ (C 33 
INTtt, fl£S£5£¥~6mc33tt£®E£Itn*U ±pm-/jN0^aj:^"F 
im-/jNa®(cfc^NT^ !±mt(c33tt&®E£ito*u ±im-/jNa®33 
<fc ^Tli -^JN a ® (C a IN •T Its tb 7 £ ¥ •~ 8 £ (C 33 tt £ ®E £ ItP* L 
, ±IIH-^a®33i:t;Tlim-^a®(C33lNT^ j£M3£¥~4mc;J3 
tt£®E£ItD*U ±mn-jKB\Mi&£X?Tmm-±amlz.&^Tte, 
m 8 B ¥ •~ 9 B IZ 33 li £ mE % Mfc b. ±IIf§H* 0 ® 33 <fc t/TIIH = * 0 
&£33lNTtt, ^t£3^~4^C33tt£li&E£liD£-f £o 

[0029] &m%lZ&^Zs #g£l£PW r^lSJ ©SE<h&, v^7^JC33lNTttfl& 

f£ 1 6 0~ 1 7 BlZ&tf&miSfiltMDMT&o 3-fcs t: K(Z)¥Lte^33l/Nf % 

MJ ©®E£&. ±II?L^M33i:t/TII?L^M(c33lNT 

its J£iM£~4£^C33tt3®E£l:D*U ±fI?UiytM33<£tmi?UI 

M IZ 33 V/NT fl&ft •4 B ¥ IZ 33 tt £ ttE * rn.m U. 

±°miHms Tiam ±lim-?La®33i;t/TII?La®(c33lNT(i, J£ 
ft 5 B IZ 33 li Z> ® E % ED* L, ±im _?L a m 33 <fc t;Tll -?L 0 ® (C 33 UN 
T(is Iniri 6 £3 IZfcljZ>mM:%:MvM1t%>o *olZs t h CDzk£.iaI[(C33l/NXs 

mm%J ©®E<h&, ±^^^33<fc^T^^^tc33iNTtt 
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0^-1 2mc33tt£®E£Ito*U ai£&3E~ 
4Biz&tfz>M%E%mmb. ±mx&&£xfTm$i&iz&^T&s tn£&4 
B ~ 5 B iz 33 w- & mE % mm u. ±mm-a m 33 <fc t/Tiim•a ® tc 33 
iNTtt, !±i£m 1 ^¥~2^c33tt£®E£Ito*U 
Tlim-^a®(Cfc^NT^ !±i£m2^~2^^C33tt£®E£Ito*U ± 
IIH •- * a m 33 <£ t/TIIH •- * a ® (c 33 IAX It, Hi £ 33 tt £ ® E £ So* 
U ±lim-^a®33i:t/Tlim-^a®(C33^T^ I±l^m2^~3^ 
IZ 33 £ li[E £ EH* L. ±11 f§ H * a ® 33 <£ t/TIIH H * a m IZ 33 IN •T It, 
i±i^m7^~i o^(c33^^®E;&mo^'r^o 

[0030] *fgBJ^C33lNT, rnm^mit^mommt^izm^nt, £(Dmfrt> 
b&mznwLtzzttf-ezztfs thom^, ^c±nnH*a®£/c& 

t: h©±IIHH^a®33i;t/ 
TiiiiH^a®(i^p^'r (§&) 2ommi&-e™±temzf% 
^tz>, t t h©±iiHH^a®33 
&xfiTm%=*a&i*nWte~ZiE L < mttm 11# <, 

^©iS^JzblxLT^IlL/cii^i©^^ U v h;6^J\ 

^IN0 

[0031] *mmz&^z, ®E©^®P§©?i^^^^ps^^n^iN^ ^ 
&, mm±&(D%3i • 

Z>Z.£lZ&-oXWmtZ>Z.£1?Z^Z>o &E0±&MMtf 

IIiIS©-S^l?<t9«^d:y, ±5£MOTH 

mso^sp^a? <fc 9 z.)ifrt>, 
Z.£tfZ^&0 3.tc, mO 

s M^O%^m%*kWSi-$Z>Z.£$)Z^Z>o v K©ffM©5il^ 

(c pg^£ nt, ^WMtfm ̂  z z^z>yMn<Dfemi5fe 
mwk x^pouy >> 
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Sh h F G F 4 in situ hybridizati 

o n)£(c<i;^Tfiigg"fFGF4(i1 s t v K33 

£X?2 n dit^J^y MCfgSEU S h h 

±j£$ffl(M!KcfgElu 1 stxt^Jl 

J v K (c %>o 

[0032] 1 

LT$£$k&lZ£ZH&$k 

m-siz^iz&zmmzm^zz 
ttfft£L<s rnmoi&mcD^mtbxtm^mi^m^izu, mwrnfr* 
mm tuis (Df££.®m iz&zmmzmvzzt t>m su^0 

[0033] *fgB^c£lNTffllN£>ft£®E©fi3Mi^C^£tlt\ 00*. Wk)(D 

±fofrt>mMLtc&®:%:lRmzmvZZ£tf-Z:$Zo *f£mz&^Ts ®E 

ifX^Z>t>K 0UA.I& t K ttM tt% -<Zs *=U 7'>h 

[0034] &&BHlz£\,\Ts £hyo<D±fafrb&B£&&1&tZJ5%l&ftlzmfe$tl?s 

yafrbffi&btc&frbs at#t%IN•rmmm®&zftmtzztiz&v 
s M£%^tZ>ZttfT:-xZZ>o 

[0035] *f%miz£^Ts ±mmti£, 

ININ, mmw8t£&* &E& 

HEM^PMM) ic?is§-r£c:£tf'e££o f&&m&iz£^x 
±^llil^5SIITZ>mt>lZl£s ±&ffi.fflt(D^-t}--Z$>2>S h hJcM-r^tn; 

z.tiz£vs femtzzttt-zzzo 
[0036] *%mz&^T, r^ty-rsj t&s m«tSE£^&-e^ 

%tc&s tmtZZ£lZj:Vs 2tA±(DmmtftlZ^±lZftmLtcWMlZt 
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jgicii6&-r£c:£ic:j;y, MM 
#mz-Dm<?tcWim-e2&±<D&i&&#iz#mTz>zt**,%t}mi&-e$> 
&Q t/c, y°^^ <7m^mmco<7 ^ &E©M 

[0037] ^mmz^Xs ®E©^sy(i, ^ty£ftfc£®ESP^«ft^tu mm 
<D±&ffiM<Dm<D-^ &£X?s &E©F^MM©Ji©-SP£^fr <£•?£# 
ty^ft^pgy. tvmmimizm^nts ^*&i^©#ty-c&c>Tj:iN 
o m^m&xm$kT%z.tiz£-ixftmTz>m£s 
tzz.tiz&vftmtz>m^&. ®E©i^ii (&EIC£W-£±& 
&u-r$M^W5\Ri<D$iib$to%m2>B. ±&mM<Dmibtm$mM 

tkM&Wis ~£tc&s E CD IE ^ ̂  jfi-S> ® "C-^-
mtZ>Zti?X^Z>0 t/c, &E£2^3ifctt3c>©£#ESP#lC 
#tyUTfcJ:<. ^ft^±©^6ESP^Mc^tyLTt<U^\ 
®E ̂ 2-D^tc^3-D ©&&ESP# IZ #m tZ>Z.£tfX^Z> o 

[0038] t/c, *fznmz&^Ts r^sy$ntc^m^t<v-JXIZ&^xmmt 
teZ>£?lZ<frmtZ>] tte, &&ESP#tf+MX££lNT^®&Ei!*"Ci||# 
xfozm^izm^nts %mmx$>ttftysftfc&siESP# 
tf^ft^ft, -9--T XlZ&^X± 2 0 %*MJts <fc y if S L < tt± 1 0 %*MJt© 
1^ © §BH ft (c JR £ £ <fc 9 (c j2H# (c # ty 1" £ *!£- fc, 0£ © §BH (C # £ ft 

t/c, ^ty^ft/c^ESP^^-rxHcfc^NT 
ill# £&£<£•? (c:frtyi-£;fr;£&^cpg££ftt\ $yxJ£\ ^0^©^"e 
#ty£ftfc&&ESP#tf^ft^ft. ®E©±^im©ji(Z)-sp^^^^M/c 

i^-D, ®E©^^MM©S0—pP£i^ftm/ctt#fri:9 ic#tyf 
& Z. t IZ <£-z> Xs &&ESP# "?-iXlZ&^Xm^tt£2>&?iz#ty tz>z. 
ttfXZ&o 

[0039] ^0^©-^SteH*i(Cfc^NT^ 
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ho Toxcomm^^kt^m^s 
fr$^&0StI^\ m2 0-5 0 nm£teZ£?lZ]l&$kTZZ£&T*i*2>o 

[0040] &m<Dffiffi*fo-$tiZll&$ktZ>Z£tf 
V%Z:b<D-Z&M£ftlzmM'Znti:\*\ (!i 
& • -y<i • y) % m(D%%fcmzm^z>ztti<z^&c ft 

mz.&2 o~8 o 
U. m 0)%iS 0 =fc ©®izm^£ £ £ ifX$ £0 

[0041] 1^E©i5D»T^tt^lC|5S^^tL-r. ^V,N£ 9 

. ftE£>Eft£h yx, 

o 

[0042] *§&miZ&^Ts i n v i t r otigi1"S 

izm^nts ztc&'ttiizmtzt&zm 
^i^i^MrM.WRt^Z.£tfX^h0 #!lx.(£\ ##J£ftjfc&K£ i n v 

i t r H =y — *f y/f)V^o^Ui/t.tz[tJa)li2)l^ 

•^ — -1' >+f— h (Ce I I Culture Insert) ^:^lNTipS 

r £ £ £ ic j: y, ®^0±^»J: y s ̂  £ # 

T?££0 

J; <* 

% 3 mn^-yv^k nm=i7-?yvji>, im 
i^-fyfiw £{*I*KCJA<#ST& 

^iy£ftfcftE£i£ST£;:<htc<J;y, 
£ ±"CJ&#f s^yt (c)au^#-e±^#^tT ozttf 

-c$£0 >+>--
i£#fcs^£>ti&Mt£0p<>7"u>T-^y, -tz>lU^J^ —rv+t— h± 
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mo±®£t/Js®(C$to/c ̂  1±£ o "C $, F»3 £ 5£ ̂  Xi%m 

[0043] *;pgBmc£lNT, 7s\ tit, Wfacn 

Xs <£9 £SBS£ ft £ U Z.(D£ote 
rx^-+f-j tm&z.t*>foz>0 t/c, fulE^Ay TJi, MA. 

mwtfr >b ®fy tzfrti vtei^nztz t&tu 
o fuiEx^yx(Dj&m&s to&^ttmtx 
InttK, tulBT1V<'f X(DMWt LTs ±T^mN/cRM^ ( 

>J>7W (DbO^s MHffiW<Dt,<D&&j&lZH^ZZttfX$Zo 

[0044] *fm<n moiftmy-jx%$mx^x] &, ftgpicsBssftfc 
®E^\ tulBT1VUX(Z)^«h^aprtg^ij^^:^^T^^o Pfi?L 

wfa<D£.wfo<DW&frb, Kt&v-< 
h^)^>0#Si&gW/cy'r§fc^ X^Omm 
iz %mtz> tc t$b <Dm$&& %mi%r & >&m tffo&frbxh&o mm.*smx & & 
tclt>izs folST^y X(DMWt LTs */J\ tyfg.(D{&&£(C£ 

2>ft%Mf&t2>Z£tf-e$2>o flUtf. M^0<fc9lcgp#ftlc*S&7L£^ 

T&^OXfciX £ <s £.tcs fulEx^y tv^iL (D&o 

iz^t^i^WLMth^oxh-ox^^o t/c, fuiST^yxouwif 

[0045] *fgBJ^C£lNT, #ty£ftfc®S£, t: K £|&< Wi^O^i^lZ^X i 
n v i v o-e%mtzi5feizftizmM$tit. flutf. ^sy^ti/cftE^ 
f0fft h£P&<«]tHC^LtU i£#LTti:<. ^Sy^ti/cftE^X^ 

-v—p^izxtix, zi-y—££*,izk\*%&<wimz®m[;. iSiut 
Ul\ 

[0046] *fgBJ^C£lNT, #ty£ftfc®S£, ig^CDfca&lC, t: h < KtHC^ 

m^ommuTs &T. mute 
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[0047] QWkCbtMZ, H h 

-gtes iiraitcw^Atu 'tomizmy 
(Zfc&s X^-Ht-ft(CAtl/c^Sy^tl/cftE) 

ttfXZZ o 

[0048] ^BJjUCiSlNT, ^ty^tl/cftE®, i%m(Dtclsb(D&mzm^Z>Zt(DT:-

finest^ o*>s V-JW -<Zs *=u 

[0049] &&BJHz£^Xs fr$l$tlfctial&<Ds igg<Dfcdb<D&mzfQ^Z Z t<DX 

k h: i:i)U & S Ll\ t: h£P& 

< d ££ <t y, ±#<Dftm®mz<i:&mm£jfo 
&&3<*c:t&v$s to&AK&m&i&gT&zt&vZ&o *BJ^#IC£IN 
Xs t&s £.fa<D&mmffi<D-:&3itc&'£&*mmtzm 

tcmm<DW}Mm*<DMm£tcteffiM*umLte^&?iz%!.mmffi*Km.Tz> 
siAtiLi\ f&'m^^ryxxfctitt, sc i *-

NOD7^7, NOD-SCI D7^7, I L-2Rg7^7 

^h7^7, RAG27>^7^ h7C^ NOG7^A RAG2/I L 

- 2 R g ifS L < tt, SCI 

t/c, mwk 
sc i t/c, mwk 
fc£\ I L-2 r g y 

[0050] itm(Dtdsbizm^zm$.y,tcmw(D%mtu^mmth 
ijfe&ftizmfcztit. 7<^PCT 
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nx^&ztzztiz^v, muL/C®E^fg^ut^sc 
£*mm?zz£tf-zi*zo %tcs (MPL^S HE^) ciai 

tcmm(D%mm*mfTtzm-stz^ 
T IN £ Z t £fils§f &ZtlZ£Vs mt L tcMWfr fg^ LT^&Zt 

[0051] tea INT. ^wno^-zm^ntcMik, mommotdsbizmfe 

tZ> 15:&£4$izmM£tit's -fcWno^&'ZWk^tltcWk©i?:f©tt 

MLTtJX, ^%B%(Dl5)^M^titcWk(Dm%^tmlz 1 

#w\ ^n^n^^fiitcffliN-ctcfciNo 

[0052] tea INT. 

L/cfi(c^S1-^S!]^{®^(iS7^^TiNTtcfciN^ |t|—CD®MM®I*T£>£ 

#U/ciHcs [il—Us &1fe(Dmz&t* ? 2>ft 

m$.Ltc$m(D'MW^%:\R}±^i±z>z 

ttf T$£0 

[0053] *fgBJ^C#£, 

, &e>0£ii]ti©&©^gicffliN£ ifs 

L < MTL&S ~&WR(D15 
;£Wu tk 7°3\ ItJk -i^s *=U 

hZtif T$£0 

[0054] &fc\ ^B^StcaiNTffllN^tL^^iE^ 

to (CIN ^ ti£ CDTh lJ s %m £ PS^f £ TiiftIN0 

[0055] £.tcs ^B^i||*(C33lNXffilMbtl^ r#frj <h©ffl§iB£s £Slft±B£] bfiHZ 

m&ztm^titcmm CM. mm. 

wMs •h^^.t^zt^m^t^o 
[0056] ^j&s^^iNPsy, oo(cffliN^ti^-r^T©fflii 
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(Dtw.Z 

INftINPS y, *XfM5t&fl5#i?IZ33 11 ZWMtteWM^Mt 

z&otLTfimR^ti&^^xfcVs xit, 

D^ (C 33 IN T fl¥$R £ tl £ $ V tt & INQ 

[0057] B—0s B=0te¥0HsHtfM*<DWM&£t%T&fciblzH\,\t>tiZt§'£ 

Z.tlb(D^Wi&—'D(DWm:'k\1&(DWm£^\'tZ>tct$b(D2h 

izm^btiT^&oxfov, m-(omm%:W,-(DmmtmL, itun 
IZs B—OWMltm—OWMtfitZtlt, 
< Rrfg-efe^o 

[0058] * 

%m it IN 5 IN 5 &MI (c j: y mmt tzzttf-zzs z z iz IE® £ n z> 
MlzmM-ZtiZbfDtLT M%R^ tir It ft b ta \>\ 

[0059] (1. 
^T©^wy(c33iNTM Ltcf<T(Dm^mt, 

^ftiigM^©7ra^s^/c±T\ "tmmnzLtctf-ix^m^MLtc* 
ii^ifcicffliNfcsc i o^<ixitu*oi<7 (Mm. a*) .tyiAU 
KmmiLm^wftpfTCDfesbzmm^cDtfj K7^VI: ufc^tntufc 
0 ^mzk&m^om^Motcisb, mmit5mg/m 1 s/^utr* 
-;U©SI^ft)Elt(c <fc ££#fftSrF-Cfro fc0 

[0060] (2. ftE^sy^i©5iii) 
t /c (itjiff (c <fc £&E©#ty Rrtg-e & £ ^ 9 f ic, 

1 s t JL1~^)IJ y 1 4 . 5 BO^O X(DB—BmmM: 
%rn^i%^&m^mi£tcittmT%ztT:\ ^SES^Mc^tyu st 
ipS^^T^/co ^^Ste^y(c33iNXs •s^sy^tT^ /ciifE^ipi^iifE 
<h^\ o t/c, 
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(D ft E IE M IZ # t!l £ tl X IN £ £ 9 £ ifg =§ •1" £ /c to (C, f © IS 

&ftE t tc Mff®E iz -D IN •T H E Ifefe (c <fc £ £ fr O fco 

[0061] (2 - 1. ftE^sy^i) 

SnM 1 4. 5 Srov^XSn-ffroTH^^SftroftE^rliStij HI Hftft 

E^0^^ft©2 5 Gif-e^HL/co ftE©*£SBlC 8-0:M •>*££• 

& (**2^*7^ 2JJU) £&ttTftEM®tf^ftT USfe^lNjgjgjciie^ 

L/CO <±:yjM*ft(c&, 

Xs m<$^ztizj:<>j$mbfcmE (is^ftE) ^#iifc0 mmkvm 
miz£ttzr$m&itm£&xfi±&&mfflz. rnzm^y,x^t\ i^s 

&fc\ ISI^HcftE^HfriS 

§^©S^\ »20~5 07^ £•*- hJU<h&£<*:9(Ci^L/co 

t/c, tt&£f£ftE£. 

. ftE£H##T£®±£a6&*£&ttT. SKi^o^tC^yi^L/cft 

E (IS^ftE) ^itiufco *£&©;&&&, 

££>£, mvfttmiktLXs mm 

E (WftE) ^ItiLfco 

[0062] (2 - 2 . ^&ftE©£ti^3ffti£^) 

±IB©ftE^Sy^tC<fc y wm L/ci^ftEt/cM|ff®E^^^x© 

£fctolC, is'J =l>s?>J-X%mftLfc< h 'Jf-f >>^>ZL(CC 

ellmatrix type 1—A (Nitta gelatin, 

Osaka, Japan) U IS^ftEt /cM|fn^E£ 1 ^1*^0 

•t±Tfr<^ 3 7°C(CT5^ffSL/c0 5 ^©HSICJ: y =l =7-fy>f)\, 

A^HiMb LTAV|QS Cel I Culture Insert (BD) £:Sl,\ 

fe12we I I PI ate (BD) (C®<0 7°U - h (C& 1 0 % F B S ( 

J BS) , 0. 1 mg/m I L — Ascolbic Acid (Sigm 

a) % 2mM L — Glutamine (GIBCO) jfisiQ D — M E M (S 
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1 g m a) % 3 8 0 m I MX. 3 7 °C, 5 %C 0 2^#TTi£S£^ tc0 

* in ±fe55^ & 2 B (c fj -3 fco 

[0063] (2-3. H E (C £ £M$$M*JT) 

KsM/A (Wako) (CT 

2 4 U/Co 7 -f> (McCormick scien 

t i f i c) SS£U 

£>4 /xm|l©tJ])^^:^MU/co fEM h^ri> U V-X^Vlfe 

fe (HE : hematoxyl i n — eos i n sta i n) 

v AxioCAM MRc 5 (Zeiss) ^rlxS LfcAx i o Imag 

e r A 1 (Zeiss) Tills^rfro /cQ 

[0064] ( 2 - 4 . i^m) 

itiSS»e)6B@^ ®E£I^Ci:<<J 2^(C^SyL/c?¥Tii. 

&E0±&M$£tu 2 oil&&E©fg£tfflls§3titc 

(^1) o t/c. &E£^&lC<fcy 3-^C^tULfc^MC£LNTt^]*mc, 3 

-3<DlEnti:tiBl&<Df££.tffem$tltc (^2) 0 Z.(DZ.£frb, $&mz£Z& 
E^ty^RltgT^^o^^Pt^tl/co t/c, tj]«E(C33^Tt. • 

cfcs^E^sytm^tcprfgT 
fo&Z.ttf7jkV£^tltc (13) o 

[0065] (3. iE©Sp^ft) 

nzfriz-D^xmmzfr-itco 

-?OXE&mTlZ®m&s 2 8B@(C^|±iL/ct(Z)£. 7-r^PCT(Ci;^ 

(DWiW&fiitco 
[0066] (3-1. 

)«I£T(C£^TC 5 7 BL/6^0 7s<DWmiZitmth^^(D^m^ 
u &mtm.m*fai c m™u/c0 :nz, v 
-tzyh (Feather) $ HH Lfc0 W&flM&s 
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Mil (Feather) ^1^2-3 cm^U MUt 

tco U L/co 

zm. i^®E©jiy izttwtz=\^-^>W£ixy P& 
^tcmz, zi-y—mz\nxs Ts^-v-tt^izm^kmrn^mtLtc 

[0067] (3-2. 7^^PCTilf) 

5 7 B L/67^7(i, MSm. 
nai)^i4 0@, 2 80i, 42SI, 5 0Bmiz^x. m^mz^ 
-f ^PCT }|ti2 (In vivo Micro X— ray CT Sys 

tem; R m C T% 'J ff£) £^fc0 V>T £ • C Tjgf^C<fc y 

^®lily7 h (i—VIEW—3DX% -E 'J ^ 

£tf£$nn\ L/Co 

[0068] (3-3. HEMia^illtf) 

i#t2 8@C^T, h 

7t7Xi;y^l±lL/co ^l±lL/ci^®Et/cM|ff®ES5fe(Z)®^7^;U K 

(Wako) (CT 2 4 0t^g^L/co t/c, 

1 0%$Jiym.1- K U £A- 2 

2. 5%^It^)S(CT2a^^^^tT^/co /^7<> (M 

cCormick scientific) £lil£: Ls 

i^®Et/cMif®ES5fe(Z)®i;y 6 WM 

h^>'J AxioCAM MRc 

5 (Zeiss)^r fx® LfcAx i o Imager A 1 (Zeiss) 

%£ T Ills %: fr o /c o 

[0069] (3-4. i£H) 
7^^PCTlMf,, H6&&JS £ /c tt^dllT&JS <fc y ff P> tl/c 2 © 
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5) o 

butczttmmz^tc 
(^4, US 5) o ZtllZ^V, 

£ L T l^&Zt tfTjk tltco 
[0070] (4. &E#ty©fc&©0#j(0£ <ttmE#ty;&&©&itf) 

#3S^lS[ECD^Sy0tlS35<tt/^Sy^3/i^:^ blZtfkW^'t %>tctib^ !• §£ 1 3 0 

^e>i 7mbutcm^k-m 
Efcs<fc^BT®E^olNT6 0r^t^«:^Tofeo %tcs 

Etfty^ 

s _tlB2 — 1 % 2-2, 2-3lZ3d,m<Dl5%;£mmz[sZft?tc0 

[0071] (4-1. ISm) 

mQiz^tt&v, nmiz&^Xs jfti&i 30®^ 
©&E£#ty t iz, 
s Ltl^fco SPMI 1 40, Inip 1 5 0, SPMI 1 6 

0fi5fc©®E£^tyL/c®E&. • 

mmzf££.tfMA,tc0 Lfru fl&ftl 7 0fi5fc 
©®E£^tyL/c®E-m. • r^mmmz^izttmz 
tiz^tc^oo, 
I±1 £ tltcMMG) fc btlZMStftb -O tCo 

[0072] V-^lCfclNT. fl&ftl 4 0-^1 5 0lC£tt£&Ettrt^0lC&y, 

ztcs fl&fti 60-^1 7niz&vz&m&w#Miz$>zzttf%\t>tir 
IN So <fc^T. ae&iCcty# 
sy £ ntcMmzth -o z t«(c j: y #ty $ utcmmz$> o T t, IEt 
t5i!i:A<5li?Sfco t/c, y #ty$ft 
/c®E(i. i n izf%£t % z t tfz $ & < & % mtitffo & tc®s mmmm 
lc£tt£&E0#ty:£&tt. K&mz&ZHfetftRt. L^zttffemzztco 
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[0073] (5. 

iz®mtz> z tiz&Vs 

[0074] (5-1. 

mmWtTlZ&^Ts 4»C5 7 BL/6 7^7CDTl^-0iiia 

2 5 G£t#+ (N a t u me) scorns 

K (Na t ume) tfflllLTtiL 

fro Tmm-Bmmm2-3mmxTrnm-Bm^mt^^m^m^^ 
tco X.IZ, (Nat ume) £El/>T~FPIS-S&3i£SlH£©P 

mmgjtwjiu/co p^Biiw^m n^-t-

(Viva-Mate Plus) £<fc Xfrn^m 'J-"7- (MAN I ) 

UT&«#£^g!lU itflO. 8mm, 1 . 2 m 

tc0 

mttzmmtLT, ±132-1 tmmj5mz£v^$kmz%:wm[.. 
±13 2 - 2 y 6 0P^ti«£^ 

nt^$mmzi^mt^ *t)\,£ix y T ̂  e> 

mmmzs 8-ot^p>i^ 
(^T7 — y T^-f "V^) U/co Jfc, 1&W%.s 5 00 

m s t IE t icfg£-r * L fc0 

CT?^^Piili, ±133 - 2 ^^©^(Ccfcyfr-Pito 

[0075] (5-2. f£j|) 

^7tc^-r^ay, 

fei^ggto^tu §!#)£> ft fc0 1-D(DmW±xbfit\\Ltc 

ftE0^HCJ:oT, 

[0076] (6. &K#i!HC£tt£#g£*2j zXAM- in situ hyb r 

i d i z a t i o n ) 
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±§E©i£Hi:y, 
X • flSft IZ&mt ZZtlZAVs IE t L tl 
fco mmm<DMtif<Dmz% ^m^fcuwrniz^^^mLfcm 
m<D&±®miZ8tf&Mfc?&m&^f£1%tl:mT&fcit)lZ% in sit 
u hybridization (Ci: tc0 

j:y y Kmmzwmt 

ii (El 4. 5 H6&&E) (C 33 tt £ s h h , F G F 4 ©fSSEMrfefr O /C 

o £33, S h h 33<fctfF G F 4 tt, <h fc JUt > 

*--?£> £i-fpOUy >> s h htt&E 

lZ%mt%o t/c F G F 4 & 1 St x^-^juy V h, 2nd X:/-pOUy y h 

FGF402ndit^;i/>'9 hMWt ^5fc©®©P£sI 

£&£93#-C£>£o 4. 5 0glC33tt£&E"Ctt, Isti 

~y jt> )\/ J V h ^ tl•!> tl <h A^P 'Q tlT 33 y , fjpMi 1 6 0 |=KC 33 •!> iSfE 

T?tt, 2ndit^J^y K^ffM^tl^o^^P'btlT^^o 

£/c, St^il 0g~6 0glC33tt£GiE£ffl 

tCo 

[0077] (6—1. in situ hybridization) 

±§E2 - WCsEitfiD^^milfiD^lCT, 7^7|i&tt1 4. 50@©i 

E <fc y L, ±IB 2 - 2 ICsEitGD^lC«fc y o fc 

o L, ±IB 2 - 2 JCiB^0^tC<fc y 

£frofco ±$©®y, 1 0~ 6 0 <h L, st^il 0 

@, 201, 3 01, 40@, 50@, 6 0g©a6&&ElC£tt£ia 

{jk? (D fr ̂  /C 0 

st^il 0l~60|©^i#E^ 4%/^7^l/A7Jl/Tk h'i§)S 

(CT 2 4 0t^g^L/cm, 10%^i>BlthlJ^A-2 2. 5%^It 

7 2 /cQ 1 2. 5% (w/v 
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) % 2 5% (w/v) ©Sue r o s 1 2 Ls 

OCT compound (Mi les I n c % Napervi I I e, 

I L) SIttt 1 OyLtmJl(Z)tJ]^ 

K CM3050S;Leica microsystems) Ls 

D i g*I^i£tl/cS h h 7°P —7°t/cl£ F G F 4 7°P — 

fc0 

[0078] ( 6 - 2 . i£H) 

msiz^ttsv. a@~4Bm£-eizm$k&m-e 
F G F A(Dmi^mmbtltc0 t.tc, ^S6 0@ft^ILtit©i 
m. s h h %z.t tfx $ tc0 y. i 
0@(C£^T. 1 s t x:/-pOUy >> KOffM&Z.ttfX^tc0 t/c 

s §5,B'ip#3 0 @ (C33lNTs 2 n dx^J-pOUy >> h £ <h ^ 

T^/Co t/c, sti&^3 BBVMIZ&^TS Sh h(D$mfr^$km%E(D 
z.(D£?izs rn^kmW^'Ui^^tc^cDxh-ox^ 

[0079] ( 7 . tftySftfcl&Kfr £fg£ L/c®©^iI«©m/f) 
• • P||±1L/C, ±IE©^)i(Ci;^T^Sy^ti/c®Ea5fe(Z)®^ 

(Dmmmmte^x^z>utc0 Ltemznu 

m(DM>W)hitZ^n&t>HZ'D^X'^Miik'{j^, 7^PCT}ii£ L/c®#£i: 
tfa^fgijiifiayMufco tftysftfc&Kfisfeamic: 
tttzmIE&, V^PCT&S^fcM&lCcfcy, ^iIL/c®(Z)^S!]^5ilH 
L/CO t/c, ffu 

<h £fils§f £/cto (C, i$m$B(D^-t>-X$>Z> C s f - 1 

(D^? — t)—Xfc>Z> 0 C N /to 

[0080] ^ ^tC. 
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mRrti-ctc^-item®. 

[0081] (7-i. >^) 

mmziz, ±§E5- Mz$m(Dy5^tmmy5^xmm^m^tis mt 
& E a 5fe CD 2 * © ® tffem £ tl tc-7 V X £ IN tc o (C a IN •T 

s 2 ;fcCDiS[CD 9 ̂  jfi/frMJCDfeCD^: T)ff/L>lS[J .. jg/frMJCDfeCD^: r^H/fr 

£P¥/S0 ±mtJ]rn(DJii-* )\s 

^M^-Ms VW-E —(Vi va-Mate P I us) £ 

ffl^N-cMU 0. 1 

mmi)^5. 0 m mCDi5ElT(£ 5 0 g (D^. i)N i — T i ^ • — 

(TOMY I NTERNAT I ONAL) tftUSftfc&E 

G5fe©&£±^&©F^CsSSU )l(D-m%wlti L/C^CMS©®!!^ 

(C8 - 0:h-f v 0) £<^Ct9 

-w£±IItJ]«§I^<hLtco ±IItJ]«§I^tc|p|^ L/c^-'f • & 

. mmmm\t(Dtcisb, \>\s*jy (*>*-*>-) *mb^n-

±II"tJ]iS[iS[llS^CH|^ U/co 6 0t^(C=l -f JU^rlxy P&$\ _t§ECD 2 7|s;(Z)lS[(Z) 

hbvXCTS^U 7 B^(C±!E3 - 2 

(C|ES©^)i^:^l^i(Z)^)i-e^-r ^PCTMi^L/cMlitCTMT^T^/co 

£tcs ±!E6- 1 [ClEi©^;i^:^i©^i(Cc]:^ 1 0 u-

1U D i g UsSEjt^ tltcC s f-1 7°P-7°33i:t/OC N 7°P-7',;&ffllNX 

-? tc0 

[0082] (7-2. i£H) 

m9lZv;t££{'). 5£/t> (Miy) lzm%\Lt£&b& (A2) 

&?£/[>'^UJ LTfeU, (A 1 ) 

tltc0 £tcs ^3l£ftfci£/t>&CDJB&{|| (Jfi/tXll) ©#(C5j^#|ffl^(Z)^-^ 

-•efesc s f -1 (D%mmEit>htis (ji/txii) ©#tc##«© 

-7-t>-xhh0CN(D%mmEit>hntco £©fggEa?#r^m<fcy. #t!i£ 

tl/ciS[Efi^COiS[(C33l/NX fcN ^ilE^CDfa-^Ci: y % iS[®II^:lT L/c# U 
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•x 'j y itc o 

[0083] (7-3. 

±IE5-1 ^ XCDnWP^Zfit&^tltc 

m&JkWmystclk, ±II#£J&!±! L/Co $di K^UAIC 

T 2 40#r^@^©m. 1 O%EDTAK^:TI ̂ ummm^ft^tc 
o 5ofMrnmom^^wmLtco 

(CHEM 

ICON, rat ant i — Neurofilament Hs T A 5 1 

) g#*tM£©{§AMr©fca&lCtt, ( 

abcarru rabbit ant i — Neuropeptide Y% p 

o I y) ^ %\\n^(D\WXmm(DtclSb^, SCGRP^ (A b D s 
erotec%Goat ant i — rat Calcitonin ge 

ne related peptide, poly) 

Mtff&lJ-? tco 

[0084] (7-4. i£H) 

^©isn. m o tc^-r^ 
JSElft 33<£t/teiSftl (cXtfte£ tiX I^z>z.t tffemx Sfco o tuc J: 

frtte-lfCo 

[0085] (7-5. EXttMS§tCaWI.I^©i^) 
±IB7 - :frty£ftfc®Efi5fc©®©Wifci(C33^T. 

fr%rpfc^(DfflMfcgtfRtffeV$>Zfr&ffitiftZtcisb, JjflEHifc33 <fctmil 
Hit©2mm'<ks ML/cMiS^^rJUK^UAJCT2B#^@ 
£L/C0 HIAE!?^ 12. 5% (w/v) % 25% (w/v) ©Sue r o s 

e 1 2 BtPdOlf O/JI/ft Ls OCT compound (Mi le 

s i nc) ^m^xm^nmLtc0 ^.rnmtsoummom^^^bs 
c — f o s (Santa Cruz Biotechnology, Inc 
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. % c-Fos Ant ibody (4) % poly) 

fc0 

[0086] EiSHi£©/c 

U ®ii^Sl±l^l±TtT^/co 

[0087] £t\ J^#©T^£TIISf 

-e$£i:9(cu ]|(g# 

© © #y ^ £ t° > t ̂  h T t ̂  ft ^ £ Jtt # £ S © ̂  (C tj] || U 

^0tt^l#^sIS^^](cJ5$EL/co U Jtt#£«U"OhJl 

< y ^$iJL/cti, a 

t#t£S£L/c0 (£M) 

71-^t-ePBS (-) £;,tu PBS (-) 

K)§)S(CtJ]y^A.T2 

[0088] (7-6. i£H) 

=l> hP-JU<hJ:t$$LT. 5^6<h^]*mc, 

MiStcfc^T K>> ht^Cc - f o 

s ^>/^S©^H^tl±l^tl/co Z.(DZ.t-frb, ^Sy^tl/c®Efi5fe©® 

-et. ^f&m t mmzmiftfr^z. 1n 
tCo 
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HacOlfiH 
«|1] -D(D^-W^UtcmWi^b 

(a) ^(D^-W^UtcmW 
£. ^£icxttSP#ftic#ty-r£i^ 

tuiB^sy^\ tuiB±^MM©s 
©-sPs £<£#, itu§3F^MM©Ji©-SP£^fr<fc9ic#tyT£fc© 

(b) fulB^Sy^tl/cl^E^s in v i t r o "ei^S. t. 

h£P&<K]t]©£{*ft(C£lNT in v i v o lC<fc l) 

Jj /i o 

5RII2] II^I11 iZtm<Dl5feX$> o Ts 
tulBXfM (a) #\ tulB r±j£MM©B£<fcT^^Mil@sG)B3!:^<Jj 

1 o©^n^ti/c®Ej tulB r±^ 
MM0Sd3<fc^^MM©S?:^Ol -D(D^W^ UtcmWl £SP##J 

~Jj /i o 

^iI3] II^II 2 tciB^ro^-efe o Xs 
ItJlB r±^MM0Sd3<fc^^MM©S?:^Ol -DCD^-W^tltcm 

EJ t>\ mmu^mmmm%x(D%^®mzfo%z£%'&ffi.£T 

Jj /i o 

3^114] Il^cll HC§Eii©^&"C£>o"C\ 
tulBXfM (a) if, tulB r±j£MM©B£<fcT^^Mil@sG)B3!:^<Jj 

1 -D(D^M^tltcm¥i\ 'jtZZtlZ^y, tulB r±^IIH©Ji 
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-D(D^W,^UtcmW\ 

TMXhhZ. £ 

JJ /i O 

^cII5] Il^cII4 lC§Eii©^&"C£>o"C\ 

fu§E r±^MM0Sd3<fc^^MM©S?:^Ol -D(D^W,^tltcm 

Jj /i o 

5R116] $mm 1 ~ 5 (Di^t ut>x— 

fulfill (a) fu§E^tU^\ 

-f X(C<h &£ & 9 ic#t!]f £ fc 0"C£>£ o <h 1"£ 

N 

"Jj /i o 

5R117] II^I11 ~ 5 ©iN-f tifr— 
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