
(12680692) 

~ fD{~ 

(~f~ *~*~~JG±i[Jf4~1l3f~f4 J3)J Wlf~) 

IIII~ IIIII~~IIIIII~ ~II ~I ~llllllnl ~III 
9810055120 

340 



IJ\~?H*l*H;: ~if£k O):0-7-"/f ~t:Z /~ 7 ;t ~ !~T' -1 / )"M*~7J~t§:ma"J~;: ~v \ vA:!~-C5E~ L- -C v \ -C ~ :0 

1k?€i a w~n~m aWO) 7;t ~ !~T' -1 / )"~1,@Jjjg L- -Cv \ 0 0 L-7J~ L-ft7J~ G v \:b~ 0/J\~§{*.A r- v .A~1ttr-C~i~ 

:. 0) 7;t ~!~T' -1 :/ :7"J&Jf~7J~~J3.~ ~ n~ IJ\~§{*r*J ~CiE L-V\~?Xf~~~ ~ 0 :. ~ o)-C~ ftv \ 7 /7 ;t~!~ p'm 

a W7J~.f.T 0 ~ v \ 5 .m*~&7J~5E1:.T 0 0 :. 0) ~ ~ ~Bl~§~i~ IJ\~§1*"/f ~ t:Z / ~:::z ~ FT 0 Jl:1ii-7-0)'i~ 

S:. ~1Ljjg ~ it ~ ~~ ~ nt;:'"/f ~ t:Z /~;: J:: ~ IJ\~§{*r*JO) 7 ;t ~ !~T' -1 / )"?Gii~:I:~59i ~ it-ct§:m'~1: ~*lt~T 

0 0 :. 0)IJ\n§1*7J~ Gt~~0)~Bln§r*J'If1f¥ll1iii¥~{:¥ 5 'i~~¥J~f~fi Unfolded Protein Response (UPR) ~ ll¥ 

~i'n-C:jO ~" IJ\n§{*.A 1-- V.A~§t~tt;:.~Bl~§0)1:.1¥~;:~,~J[ftJ;t~-Cib00 

¥~.rs-*~i~ Pm~LIb~ UPR 0);t~a"JJl:1ii-7-0) 7" t:Z.:c~ 7 ~~~h.!~~~¥:~Bl ~;:~~tJT L-~ 'i~~¥J~;: ~lJ.T 0"/ .A rJc 

371J-/J\~§1*.A r- v .A~~.:r. v:) / r- ERSE ~tIt~~;:%,~IR~t-C~JE L-~ ~px: 1 0 ~~;:5E* L-t;:.o ERSE O):::z / 

~:/-lj-.A ilic37lJfi CCAAT-N9-CCACG --rib ~ "CCAAT g:~:0~;:'i-=r. t:"::\"-7 .A ft'i~lZSl-7- NF-Y 7J~iffii5-T 0 :. ~ 7J~ G ~ 

CCACG g:~:07J~'i~~~O)*f.'~1: ~tfi 5 ~~~-C ib 0 ~ ~ *- t;:.o ?Xv \-C¥ll.rs-*'i~ CCACG g:~:0~;:iffii5-T 0 'i~1Z9 

-7-~ L--CA:~"/:/) • t:Z-{"//:;://~~f~~~t---::>t: r-maW ATF6 ~~~IT0:' ~~;:PX:;']L-t;:.o ~ G~;: 

ATF6 fi:i::g:.~Bl~§~;::jOv\-C 90kDa O)maW (p90ATF6) ~ L--Cf~px:a"J~;:5E~~n-CV\0;J~~ IJ\~§{*.A r- V.A 

~§: ~tt;:.~Bln§ -Cfi 50kDa O)m aW (p50ATF6) ~;:¥£~ ~ n0 :. ~ ~ j! v \t:/j L-~ :. 0)¥£1~~;:1=¥0 -C ATF6 O)~Bl 

n§I*J~1:E'~1:7J~jlJa"J';:¥£1~T0:' ~ ~~iE~ L-t;:.o ---::>~ ~ p90ATF6 fi/J\~§{*~;:1¥1:ET0 II ~O)n~Jt:@~~m 

aW-cib ~ ~p50ATF6 fiJ:iT7?G'~1:O)t~maW-cib0t;:.0 YJ:O)iffi*7J~G"J\~§1*.A r- V.A~§t~tt;:.~Bl~§-C~i ATF6 

';:*f.a"Jft7°t:ZT7~..z7J~{jI]~, IJ\~§{*n~~;:iffii5-L-t;:. p90ATF6 7J~G~ A:~"/,/) . t:Z-{"//:;://~~ F} 

-1 :/ ~?;U N *~IM 77 )":) / r- ;J~WJ ~ t:/j ~ n~ 1:. C t;:. p50ATF6 7J~t~I*J~~1T L- -ct~~s"JJl:1ii-7-0)'i~ ~ri5'r1: 

1~T 0 ~ v \ 5 .:cT'!~~~PX: 1 1 ~~;: tIt~~;:%,~IR~t-CfJf:P~ L- t;:.o 

~PX: 1 2 ~;J~ G 1 3 ~';:7J~~t-cf4¥::tiJfJeJf*ffil3)J~ (C) (2) 0)~1t~§t~t, :. O)ti&1)-C~jJS"Jft.:cT'!~~t~~iE 

L-~ Pm~LIb~ UPR ,;::jO tt 0 ATF6 0) 7° t:Z T;T !J "/.A O)m§H1: ~ ~ G 7J~';: T 0 t;:. &1) ';:~¥:~Blft~~tJT~1T0 t;:.o 



1iJf ~ ffJ3. ~~ 

1iJf~~~~: • ~~ (*W*~*~~~~#~1iJf~#) 

¥JtX; 1 2 ~OC 

¥JtX; 1 3 ~OC 

~ ~t 

1iJf~J6~ 

(1) ~~t;t~ 

[[ti€*-I., rFl' ti€ t£ ., A ~t r::1 

2, 000 0 2, 000 

1 , 700 0 1 , 700 

3, 700 0 3, 700 

(Hiderou Yoshida, ATF6 activated by proteolysis binds in the presence of NF-Y(CBF) 
directly to the cis-acting element responsible for the mammalian unfolded protein 
response, Molecular and Cellular Biology, 20, 6755-6767, 2000) 
(Hiderou Yoshida, Endoplasmic reticulum stress-induced formation of transcription 
factor complex ERSF including NF-Y(CBF) and activationg transcription factors 
60: and6{3, Molecular and Cellular Biology, 21, 1239-1248, 2001) 

(Kyosuke Haze, Identification of the G13(eAMP response element binding 
protein-related protein) gene product related to ATF6 as a transcriptional activator, 
Biochemical Journal, 355, 19-28, 2001) 
(Taiichi Katayama, Disturbed Activation of Endoplasmic Reticulum Stress 
Transducers by Familial Alzheimer's Disease-linked Presenilin-1 Mutations, Journal 
of Biological Chemistry, 276, 43446-43454, 2001) 

(2) I=l !f~3B~ . ~ f[J1~~ rUnfolded protein response ~ presenilin ~AJ, m 73 @] 13 *1:. 
1~~~ *~"/ /' #:; 1/ A ~:$7 / /'~:7 W 0) !J -tT' !J / :7" ~~:JO ~t Q)J--=f"/ -t ~ 
p /' ~ 7°p T7~~O)jjt~1 ¥~ 121f.10 f3 13 13 

• ~ f[J1~, r ~ r- v ~ ~~r,t~ L- -C !J\~'c11*iJ~ G t*"'~1TT Q rtIi1J:[Zg-=f ATF 
6 L m 53 @] 13 * ff-Bl ~'c11:. ~ ~~ * ~ "/ / *' -/ 1/ A ~:$7 / /'~ :7 W 0) ff-Bl ~'c1 N :$7" 
-{ T 3: 'Y :7 ~ ~ ~~fttj~~3£~l ¥~ 121f. 11 13 2 13 

• ~ f[J1~, r !J\~'c11*~~:JO ~t Q:$7 / /~:7 WO)J1pW~J]!~fAL m 54@] 13 *ff-Bl 
~'c11:.~~~*~? ~:7 "/:3 'Y 7° ~?' / /~:7 WO)-1:. -ff-Bl~'c1~.iJ' ~ L- t~:$7 
/ /~:7 WO)~jb ~ fA~~1~1 ¥~ 131f. 5 jj 31 13 
.~ f[J1~, r~~jb~~~:JO~tQ~7°7-{'/'/~A§}F~1¥l¥Jft mRNA ~7°7 

-{ "/ / :~lJ, m 24 @] 13 *)J--=f1:.~~~*~? ~ lJ "/:3 'Y 7' ~RNA )J-~~O) 
:$7"-{ T 3: :7 ~ ~ Jl1~-=ffft01{EjJJL ¥~ 131f. 12 f3 9 13 

1iJf~JtX;5IH~ J: 0 I*pJT1f*iO)lJjl~ . 1&1~~?JL 

~~~ft L 



1iJf5i:PX:* 

( 1 ) *,Bl~§ ~ r'~:dILt (1. 0 mM) 0) /7;.t A V -1 r- -)v (/ A)V 7 -1 P'~if ~~Jt~T 0 ~j!fIJ) -C~L!J!' T 0 ~ , 

p90ATF6 7J~;;Zj)~ J:: < p50ATF6 ~=~~ 2: n0 :. C: :a:- Jt v \te L, :. O)~{*:a:- ffl v \t;::rFl~11€:§£J~1itJt)!~= J:: ~ , ATF6 

0) N*~ffij~ Jl7J~/P 7-;t!J 'S/ A ~={~0 "C~I~H=/J\~§{*7J~ l?t~.r-,. C: fiD:(£:a:-~{t 2: -tt 0:' ~ :a:-~lEl¥1 L t~o 

(2) in vitro -C1tTIaRLt~ p50ATF6 ~fflv\"(7)v~7 r-¥t-C~~fJTLt~~*, p50ATF6 fi CCACG ~=~3!R-Cfi 

*,tiif -C ~ ft v \ 7J~, CCAAT ~= NF-Y 7J~ mif L "C v \ 0 C: CCACG ~=~ifT 0 :. C: ~ J?, v \te L t~o 'i t~ :. 0) ~ ~ , 

CCAAT C: CCACG O)rFl~0)lE§~1Hi9:t~J~i-Cft~tntiftl?ftv\:'~7J~b7J~0t~0 

( 3) Pm~LIM~O)IJ\~§{*~=ti ATF6 C: t~@S"J~= J:: < {~t~5J'-T7J~ t 5 -"':)3Bm L "C:Jo ~, ~~~I¥J ~= t ~ t>t~. ~ 

5FT:' C: 7J~ l?, iJt*O) ATF6 J1N~-T7J~::r - P'T 0 ?<' / /~ 7 W ~ ATF6 a, t 5 -"':)0) G13 (cAMP response 

elememt-binding protein-related protein) J!{~-T7J~::r- FT 0?<' / /~:7.~ ATF6 {3 C: 1l¥~J:: 5 t1f:PI§ Lt~o 

ATF6a C: ATF6{3 tiC: t~=~ijl¥J~=3BmL"CV\00 IJ\~§{*~=1f:(£T0n~J~{im~ ATF6{3 (pllOATF6{3) ti7°P7-

;t !J 'S/ A:a:-~ ~t 0 C: t~~1T~0) ATF6 {3 (p60ATF6 (3) ~=~~ 2: n00 

(4) p50ATF6 C: p60ATF6{3ti*::c(b0V\ti-"-7-p?<,"-1--Y~~~PX:L"C ERSE 0) CCACG ~=~ifT00 2:l?~=:' 

O)C:~ NF-Y (A ... B, CO) 3 "':)O)-!T:i.::r-.::::.v r-7J~l?ft0-"-7-P r-7-1--Y~) O)C-!T7".::r-.::::.v r-~=t~ifT 

0 0 Tftb1:>, ATF6 ti DNA C: NF-Y O)fiIijj]~=~ifT0:' C: ~=J:: ~ *JEft'i~mif{*~~px:T0 ~~;t l?nt~o 

(5) ERSE 0) CCACG g:~5J'O),#:~~{*:a:-$-~~~tJT Lt~~*, ERSE 0) p50ATF6(b 0 v\tip60ATF6 {3 ~ifm't~ C: IJ\ 

~§{*A r- v A ,=r,t~ L t~'i~~~¥I5't~ti5~ < f§ ~T 0 :. C: :a:-1¥1l? 7J~~= L ko 

( 6) ATF6 0) 7° p 7-;t !J 'S/ A ~= J:: 0 ¥15't~1t:a:- ~J3. ~T 0 ~J3. ~j!f1J ~ n:jJUz 0) 7° p 7- 7 ~-e . -1 /1:: 1::"?<, ~ 0) r:p 7J~ l? A 

7 !J~.::::. /7" L, 't!J /7°p 7-7--e . -1/1:: 1::"?<, --C(b 0AEBSF7J~300!lMO)1JLt-C7J~ft ~ !f-fAl¥Jft~J3.~;;Zj)* 

:a:-5FT:' C: ~ J?,v \ti L t~o ~ l? ,=;cO)a~, UPRO);t~S"JJ!{~-T-C(b 0BiP/GRP780)'i~7J~5~ < :trpjfflJ 2: nt~o 

(7) --Y-17p7v~tt*T~fflv\"C UPR O);t~I¥JJ!{~-T~if.I@]~I¥J~=~~fJTLt~~:.;S, waJ~k 2,400 O)J!{~-TO) 

51:>, 20 {~O)J!{~-T7J~/J\~'cl{*A r- VA~=J:: ~~~2:nt~o ¥15'r~~O) ATF6 :a:- Tet-Off O)'S/A7-A:a:-fflv\"C3B 

m 2: -tt"C'Y -1 7 p 7 V~ ~= J:: ~ WfiJ~ 0 C:, 20 {~O) 5 1:> 10 {~0)J!{~-T7J~ ATF6 ~= J:: ~ i1i11€jffrj1~ 2: n "C:Jo ~ , 

;CO) 5 1:> 8{@]fi/J\~§{*~=1f:(£T05J'-T~-t~P /~7;;t~)VT'-1 /7"M*-C(b0t~0 Tftb1:> ATF6 O)¥I5't~ 

{tfi, IJ\~§{*rkJO) 7;;t ~ )vT' -1 / 7"0)?G:l:0):l:~;J]o~=i1i~ L "Cv \ 0 :. C: 7J~~~~=5F 2: nt~o 

(8) *jffiH~7 )vv /"-1--Y-mO)~[EjJl{~-T-C (b 07° v't.::::. !J /~=~A7J~)\0 C: ATF6 0)¥I5't~1t7J~trpjffrj 2: n0 

:. C: :a:- J?,v \ti L, 7° v't.::::. !J /~A*,Bl~§O)IJ\~§{*A r- VA ~=%tT 0Mi1~~lt~-"-0)1tr-9-7J~~~~ ~ nt~o 



~l:.0)**51Hi, bhbh7J~IJZfflG 1 14- ~~tTi?:sL -C t:. .:c-T';vO):IE L- 2: :a:~iE~ T 0 ~ ~ t ~~, ATF6 7J~nm~LIb 

4&.J UPR 0)±~fJ'i~t#U1&\11Z9-T-C;b 0 =- ~ :a:5Si < tlfi':m1 L- -Cv \ 0 0 


