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%18 BEL WA ) H /K -ATPase

WABEWIC BT BHEAED ) b, BIIAEOpHSBREL 2o Tnd, TN
BRSO DM SNEERD DO TH D, FROWMZEBEFMZIILOFVES, BR
FIVEICL DA EZFITTCBY ., ZNLHEOSFTHEBIBRIRVIENRTH L, §
BEIX 3 /8 D i (tunica muscularis)|Z &, $ N PAENZ 5 RS (tunica mucosa)hid %, HhfEE
3. S5 KRB R, BER. PRI O, BERICIEEOMBE. Thbi
BERD (parietal  cell). EAlAZ(chief cell). FEIFFEHAZ(mucous neck cell)B & I & o
T &t I N5 Mg (argentaffin cel) X FRDH B Z EDSTE 5, EEEA TWE L TWED
3. B TH 5, ZOMIIERROPRESIZE . BEHTIIEMREOBICEIEL T
Wb BEFIROBIEIIZIZ=ARISEL, BELIERBOBREICEL, HRICHZLE

SFIEBEREMICEL TWD,  MBEAISE CIILA A 7B BRD 5 WM E (secretory
canalicul) & TN T3 (R1-1) o SIHhLEmIFHMEN, B WP{:@HW%%F 1349170
MIZET 5, BEHROMBEIRETHL LR s, %mﬁammwm,%r&%oimgu
k&5,

BEHE» OH S ENDEE. TLhOBH R Y TOEFICET HH5EIL
19734128 % 2 L A T & %o Ganser & Forteld 77 TV EHERED I 7 10 — LASFHIC, Mg®*
AR LKTIC & D IEHEIMEE SN D ATPase 2 F5 R L 72(2)0 & DEER BB O 5 WM E

ICHETELQG). ATPONIKS IR IE L CH R M HRE L. KAL) ALI RS
P (non-electrogenic) D 1 #  EjjEATPase T 1) . H'/K -ATPase & 21T H N TV 5 (4),
H'/K'-ATPaselZ 7' 7 (5). 7HF@6). 1 X (7). & FOIZBVTH BMEICHELET AT LA
R I NIz,



secretory canaliculi

parietal cell =g

1-1 BERICHFELERIWEE> T 2R

BEIR TR S 5 BEf i (parietal cell) 2 BEXBYIZK D L 72(EB D), BEMAZIE =4
T RTE 2 F o Mg CHIRREOSR A TR A ZHIRRE R B 2 & 5T &, Th
W (secretory canaliculi) Td 5 (G D),

THEEZ HIAFRLBEMROBHIEE [ RS L BERRSEFENA] KT
BGMm(1986) & DEIH L7z,



A F v #iEATPaselZ. PRI, VEI, FRID3FEHEICHIT A Z EHTTE 5(9),
H'/K'-ATPaseiZNa'/K -ATPase. Ca’"-ATPase, H -ATPase (Saccharomyces cerevisiae,
Neurospola crassa) . K -ATPase (E.coli) % & & b IZPEIATPase!l4H S5, PRIATPase
ERICERETY VERMEFRARE TR T A2 E0REZFHTSH ) . D ATPase & 1ZX 7))
ENb, EEHLEROY 722y Mdvdh b5 8E70,000~100,0000&HE T, Y
YEALEN D DIZAspIRETH B LRI N T 5, H /K -ATPaseld. Ca’ -ATPase,
H'-ATPase, K '-ATPase & FffIC—2D% 722y FPLBRENTVILEEZ LN T

720 L2*L. W¥INa' /K -ATPase & M U & 5 IFEHE R L2 FE o0 722y b e, HFE

#760,000~80,000DHEEHE (7= v ) o4 b I LHHLPIZENRZ(11),



%28 BEESWOREEE

BREMBLIE AN ) >, TEFNAY Y, CRAY I VR EIFLTHVLAEE
BREF - TB D14, FRENOFFIC L ) EETWMRESI NS (K1-2) o TXF
W) IR EMBEOMREEREE LT, TA M) VIZEWH B ITEN S N7z BRIZ
LY FWENTEIEA /¥ b= VERERHEERIC R CMIENC O LR ECF F—
YOEMAE ST I EHOENTVHA9). —F. BAY I VITBEEREAIE X b 550
S M., adenylate cyclase-cAMPR % /) L CcAMPIRAFEDAF F— B R EH LT A2 LT LD
BB WERET 519 ThbH, BEMIILERSWBIEIHT L TCa* $ 5V idcAMP &
Vo MRS Y FA vy Py —%EMEE, ZO&FEE L TH /K -ATPase % ff
RN O B AR ORANELR S 5, RIERICIIBERRE O M E D REIZEAMTH
). HREIZIIH /K -ATPase & & UGHIFBAIER D/NEDS S AT L TV 5 BRITULFIEL
W&o TUNEBPWMELRE L., REDBRZOW TSI EATEDL X HI12% 550

BR IR IS & o THEBILEN S F F —¥PERICED L I EOBFRRICH
B LThEPHELPIZHh o TR, T2, EICHXERTEHEEILLZAX S — ¥,
H'/K'-ATPaseiB{EF DEEFHICHES L TCWARTF %Y VELT 52 £12 & o TmRNAD
EEEEY ER ST TWAMEENEZON L, Thbb, BRSWOERLEEOERED
72T, BEHRE A O WA E OFEEEIL T Th (. HY/K -ATPase % &9 72 BRI
MBS LTV AEAEDARZTFOREREI* bERBERIILELLWVWEER L, Z0 L)
BLOREIZICNT TIThR TV, RAF IV, INa— )b, FA MY XORi#

CIRE LT, A XOHEBEEMFZIC 5\ TH K -ATPasea) 7=y b, g7 7 F »FD

mRNADEG RIS 5 £ 0 ) BEVDH 552 LA L ZOFRIH /K -ATPase iz T
DRFENEERH L XL TWA 00 ) »EREH 5,
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Acetylcholine  Gastrin  Histamine

C o O
I I d B e B

/ \ / * Carbonic
anhydrase

{ ADP+Pi J/
gene
'expression \L

\\\~.>

1-2 EEMRBIC BT A1EHREE L 1 4~ D&%

B O BBk L THWSNAH BLIUCHA + VDB X RR L7, T 7-HRE
LEDZREFRZN LB T HI0EERAMIIR L. o g 722y Mpb

HH'/K"-ATPase, HCO,/CIZZ#gEAKR, CIF v 2NV, BLUK F ¥ ¥ R IV EER
E/‘J c:ﬂ—_\. L 7z o
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$3H H/K'-ATPaseDoB & U B4 7= v b D & Hike

Do 7=y bOHE L ¥R

H /K -ATPaseDatt 7= v PDcDNAIL, 7 v PADB LT, 75UAHD T A

TS5 —h oS NEREEFISRESN TS, EETFIEE F53)T7 v A8 b 5Bk
BNEEFRFISTRD SN TS, KEZOWMANFIZTIOBEMEZHWTITbRTEL
TEREZDETIDOBEO—FKEERIFICEELEZONSL, TH¥DaT L=y MiT
10347 3V ERERE PO ), SFEIRN4285TH, 2OF 722y PTHE, 73/ K
1 5 BREDRFI4). V) Y BRILS N5 AspfE L DAFRE1S), BEFASE TH L FITC

(fluorescein isothiocyanate) DFEAERALE L D155%E(16). B L UEE L H5%E L 72PLP

(€Y FFH -5 VBR) OFEET HLysFREDED 6 %&017) CGREGER) »&B
LRI DI ENRT W, TRHDT I/ BREEFIZDNAD 5155 N/ Fihl & —3K
L. Asp-3865%3: (V) VERLERAL) . Lys-518%%% (FITCRSE&ERAL) . Lys-4975%% (PLP#S
B OMEN—KiEE LICRIE &N, Tzt 7=y MTIE, cAMPIREH 7 O 7
{2 ¥F=HIL Lo TY YEBAL SN2 EA 0 3EESI(KRXXS and RRXS)(18)745 2 fEIFTFE
£4 % [K-R-L-A-S(359~3635% )3 L U'R-R-L-S(950~953%%%)] o Zhid) YERfLIC
& o TH' /K -ATPase D{E A RET S N2 W REM 2R L TV 5(20) (H1-3A) o T v b &

Ty Datr Ty b RIET 5 L EEETdel360%0, T X/ BRELYI TIZ98% S —E L

TWize Thbb 200EWT, 1,0345%EF LT I24%RELPERL T, ~EFEHE

DEVWERETH>72(13)e 7¥H /K -ATPaseDat 7 L= v F &Na' /K -ATPase Dol

TaZy FOBRFIQCDERET AL, 63%DT I JEBEREN—H L Tz, T¥H K-

12



ATPaseDatt 7= v k O—RKAEEIZ D W TEKMEFRE D 5345 (hydropathy profile) # Fi-< %

A ED TEITOBEEBERSHEETES (M1-3A) o 73/ KM RERE
BWAatatE R H ), O & OO0 EMBER 2R\ 7804405821 B X SR EEEBSFEET 5,
HIVRF D NVKRFMOBEEBEBICOWTIIEEL TWi s, 3EMUEFETLSLD
EHEEL TS

BT CTIL—RIEEDORD b N7-PEIATPase DAl 7= v M 2 BT 5 L

1 0BT L {REENZEEIRDON523) FNHIETFH /K -ATPase Tl
a, GIn161-Argl184; b, Ile191-Nle216; c, Val224-Arg238; d, Phe255-Arg280; e, Met332-
Thr352; f, Leu362-Asn395; g, Phe492-Cys529; h, Phe596-1le643; i, Phe671-Met745; j,
Ala748-11e779 12HH24 4 2 (K1-3ADa~j) Th 5 DEBIL. PEIATPasell B\ TH@E DO
FERHE ) ML B TE B, BB 12I3) Y BRILEIAL (Asp-386) . FHIZ g IZIIPLPRE A
fir (Lys-497) . f#HIK g IQIIFITCHAZ W (Lys-518)05H 5, & 5 1ZLys-73613Na’ /K-
ATPase D 5-(p-fluorosulfonyl)benzoyladenosine(FSBA) %5 &3 % LysF£(24). Asp-723B L ¥
Asp-7311ENa’/K"-ATPase T y -4-(N-2-chlorethyl-N-methylamino) benzoylamide ATP(CIR-ATP)%*
KA T D AspFRE(25). ¥ 72Lys-78813 /M KCa® - ATPase Tadenosine triphosphopyridoxal
(AP, PL)YDS#EET HLysFREQONCENEFNIIET B, INHLDFREII T D HEiEhS &
PiHFET 5. cODINLOFRELECHEBLHREMIBLIENTE DI, {ED
FEOEHINLERTRYTHA) (H1-3A) o

FICHRZPLPOEEHMITEEDREL 2D DTH S, TOBHIZL > THY/
K'-ATPaseid V) » BRILH A2 T T & % { 72 5, PLPIZ X H5EERDEMIIFITCOEGE &
FEIRICATPSHFEAET A LIS Vv, SHICFITCIC L o> THEREZFTLET 5 LPLPIZL 5
BT holze Lo T Y ER{LERNLAsp-386, PLP#E & &RV Lys-497. FITCH
EERTLys-S18IX BV L TSN O —ME2TR L TnaE iR L2, TND DR
RICETEEES I OETVERHE LA (K1-3B)

13



NH2

1-3A H /K -ATPase Dot 7= v M DEEEE T & iR

H'/K -ATPaseDotr 72 = v MITEIELZE@E L. BT TENIICT 5 M B/ <E%
FLEER L TWwb EEZOND, PEIATPasell BT X {RIFENZ104 FRD#HEIE a~
J ERSBOTAR TR Lo M L DAsp-386I3 I FREAEIZ BT 5 ) VEREEAL (15).
BN g ICIIPLPRE A ERGL (Lys-497) (17), FITCHRE A& LLys-518(16), #EI i 12 IZAP,-PLE
EERAL & E 2 51 A Lys-708(26), BT IZIFSBAKE A EAL & & 2 5N A Lys-736(24) D5 F
%‘ﬂﬁ—‘_fj—: l/ TWwW5hb o

14



1-3B H'/K -ATPaseDotr 7= v b DfdigtERAr

H'/K"-ATPase DfEIR L DT TN iR L7z, FfIZanN?) v 7 A REHIE g ¥ —
FaRDODLTWD, RICHBEICETHY BRILERL Asp-386(15). PLPFE &R Lys-497
(17). FITC#E&EALLys-518(16). FSBAFEE AT T HLyshREZEQH T FNEFNRL T
VWb, 2]4E 8 (X Chou-FasmanD FIE( I L o THZE L 720 % B, PLPREEIIZHEIIR
X N7zCa"-ATPase DAP,-PLIEESENL TH 5 o

15



H'/K"-ATPase DR EBHBIE A A VR ZHE L TWHIETTHHH, H'
LK OEEICLADOKEEZITE EFRE SN TV, BEEBHEIRICHFET 5 Asp-304.
Asp-STODEEMEFRE R 1 4 VIR ICH S T AREOEHICBIT LI LNTEL, TI/ X
W& ) 47 H OBEEBERO — KAEE I PRIATPase 2 B\ THRIFMEDE (. ATPAKE L A
FUHHEOKBICEELBEE R L TR S TEEND 2,

(i) H /K" -ATPase 3 ¥ 71.= v b DM & ks

H'/K'-ATPase g 721=y bO—XIEEIX T F37). <7 X(38).
TIBHB LT Y FUO)DDNALLREINTEN, WTINd290-2947 2 /BN 5
o TWh, —XIBENPLELNLTFE (34,000) 13, WHE%EZ /) a7 F 5 —¥F
TRELAZAEDDDLIFIF—HLTWVAEUD. LD4FED Y T2y b O—KiEE

Z1E81~85% DABRIED S B 2%, Thidatr 7 2= v MZHERTRRE Y, 73/ Kinfll

WA ERET AHEBOEEL, INVKFINVEKGEEED YT 22y FOKEFTIIEOA
ERNCE L TWA EEEEN D, Na' /K -ATPase® pH 7 2= v b & —RiEdE % LE§
BE. F30~40%DT I JEEFREN—F L TW5A(21,41—43), H' /K -ATPase® p ¥ 71
=y MI6~TEDOHEHE TS LIFAApEEN I VR F P VKBHICHEET A Lk, £
iR 7)) 2L S — CRBOMRE b —FH L TW5h, FCysBEIlOREDH), T D

9 HoFEFEIL Na' /K -ATPase 7 2=y P T3HDI AN T 4 FIEEGLTWAE S DITHY
LTWwa,

Na'/K'"-ATPase g 72 = v Mot 72= v P EREEREBE L, Bl 7

22y PPRICEBICTFESTALDICLETH A EIRENTVWEHMAL), Thalk

16



BOMY T2 =y MDFEL LV EATPaselEE D 1 4 VEEFHED R ST, LI
TLZy DV ANT 4 FREEZEITT 5 L BERIIERET 5(45)0 H /K -ATPase B L U
Na'/K*-ATPase D% 7 1= v b D—REEIPTVB T &5, H/K -ATPase®D g1 71
Zv FHNa'/K'-ATPase® b D L FDOHE ZRo T Db EER LN D, EBRIZ, H/K -
ATPase® B H 7 L= v Mid, Na'/K -ATPaseDotr 7= v b & F A SHEAEEHL T
I THEET 5T EHIRENTZ@6)e —F . Na'/K'-ATPaselIBEMIfBIED M ERIZ, H'/
K -ATPase/dIEMEICREL TWAZ eh b, ZODOBEDORELL XET 5 £ % 51
DEAETHIEDPHEESINS,

# AT HY/K -ATPasei&{n F DI FES

H' /K -ATPase B HHEDBEMIAZIC BV THENICEIL TnwbH I LT, Rk
FHFEICL o THL2IZENTWEB), S HIIDNAXAWVTHET 5L, H/K -
ATPaseDoB LU BH 7 2= v FOmRNAIZBIZBWTOARETE 5(37,48)s L72A 0
T. H/K'-ATPase DR L RBIL, BEL NV THEH SN TWE EEZ LI LN TE
%o BIETFOEERGREYERT L0010, YIRETETEI T Ty Foatr 7T
Zy PEEFI/O -V EHROTHEEL, 215 DIEEDRE 1T 72(48,53), &k
Dotr 7=y MEEFOERIIMISkbpTH ) . 3105bpH 5 72 A 2 — FeEBUI22ED T
7V ENT W, T3 JERFERED L NIV THE0% DD H HNa /K -
ATPase D 01(54), 02(55), a3 7= v F(56) & EIZFHEE X LB L 22 2 A, H/K -

ATPaseDotr 7 L= v MEEFIZBIT S A >~ o v O AMEIL, Na' /K -ATPase®

17



al. o2& IR2BAT RV TREEIC—H L TWiz, a3 & 3B BRVWTTIRT—&KLTWw
7o (M1-4) o —kiEEE BIEFEEOHRIMED S, H /K -ATPase & Na /K -ATPase®
Y7 =y PIELBOREBZFILSENLTE I LIZALSHITH 5,

H' /K -ATPaselda. &Y 71y bDS—HFTONLERINTE D, HH
T2y FOBEFOEEILBOEBBIZ L THIEHENTWEEEZTINVWSEAES, B
BEHRG IR 2 BB T BHT 59 2 T, a2 TR gy Ty b OEETF
WEZHLOPILTHILPERETH D, UHRETIE., B2 v+ 7=y Fo&
o F % Bl USRS 2 E L2 (57) 882bp2 b7 5 a2 — FEEBUIX, 7EDO T v V4
BrENTWiz, 4 b Y OfEAMBIINa /K -ATPase® B2 7 L= v hELT(58-
600D DEEEII—FHL TV, TOL) LRI, aoF 7=y Mdh ) Th20D
ATPaseD 722y P b HBOMEEZF L OB L TEAIEETRRL TN A,
Na' /K -ATPase & 3B D BE T2 5L L 72H /K -ATPase?s B BEMIAL I EAICRBI L C
WAHDIE S EIBOIEREEN EFIIRATAEERGERTFOBXICIALEZLAI L
BT 5B,

18



HKa
NKo2
NKa3

HKQ
NKa2
NKa3

HKa
NKa2
NKa3

HKa
NKo2
NKa3

HKa
NKa2
NKa3

HKa
NKa2
NKa3

HKa
NKa2
NKa3

HKo
NKa2
NKa3

HKa
NKa2
NKa3

1 2 3
MG . KAENY .ELYSVE . LGPGPGGDMAAK . MSKKKKAGGGGGKRKEK . . LENMKKEME ] NDHQLSVAELEQKYQTSATKGLSASLAAELLLRDGPNALRPPRGTFEYVKFARQLAGGLQUC

--.RGAGR.-.-. .SPRATTAE-GGG-..--Q........... ---.-LDELKK-VAND--K--LD--GR---VDLS} - -TDQR-QDV-A-~~-D-=T--PT---W---C--~F--FSI
-13-. ..KDDK..DSP........... SK.N-. . ..G...... -~RRD-DDL~=--VAJITE-KM~~E~VCR~ -N-DCV{~-TH-K-Q-I-A-~=---~- T--PT---WV--C---F~-FSI
1 2 3
4 5
LMWVAAAICLIAFAIQASEGDLTTDDNLYLAIALIAVVVVTGCFGYYQEFKSTNIIASFKNLVPQQATVIRDGDKFQINADQLVVGDLVEMKGGDRVPADIRI LAAQGCKVDNSSLTGE
~L-IG~IL-FL-YG---AME-EPSN-4---GVV-A---I-----§----A--SK-MD-~~~M--{--L---E-E-M--~-EEV------- B L--ISSH--f-~wmommo-
-L~IG-IL-FL-YG~--GTE-DP$G-4-~-GIV-A~-=-II----S----A-~SK-ME----M--{~-L-~-E~E-M-V--EEV---~--- b L--ISSH--}--emvo-
4 p 5 6 5
SEPQTRSPECTHESPLETRNIAFFSTMCLETAQGLVVNTGDRTI IGRIASLASGVENEKTPIAIEIEHFVDI IAGLAILFGATFF IVAMCIGYTFLRAMVFFMAIVVAYVPEGLLAIV
---~-=---F---D---~=~=C----D-V-}--R-I-IA----- VM-=-~~T-=-=-L-VGR--~-M-=- -~ IQL-T-V-VFL-VS--VLSLIL~-SW~E-VI-LIG-I--N-==vw== -
-------- DC~~DN=======T=~~=N=V-}=-R=-V-IA====~VM====T=n==L-VGK-==~=-~=~-IQL~T-V-VFL-VS---LSLIL- ~~W-E-VI-LIG-I-~N--=~~~-}f—
7 8
8 9
TVCLSLTAKRLASKNCVVKNLEAVETLGSTSVICSDKTGTLTQNRMTVSHLWFDNHIHTADTTEDQSGQTFDQSSETWRALCRVLTLCNRAAFKSGQDAVPVPKRIVIGDASETALLKF
Ry EET L M-R-=-L-=rwe-cooonann Tommmmm o e A-M----Q-~E-----~- A~--KR-P--T--§~IAG-~--- V--A--ENIS-S}-DTA----- §----C
=== ~TV-==-M~-Re-~-L---mmmmmm e Tommmmmmm oo A~M-=-=Q-=E=www=mm-f TS--KS-H--V--SHIAG-~-=~ V--G-=~NI--L{-D~A-~-=~-=- §----C
10 9 11 10
SELTLGNAMGYRDRFPKVCEIPFNSTNKFJLSIHTLEDPRDPRHLLVMKGAPERVLERCSSILIKGQELP LDEQWREAFQTAY LS LGGLGERVLGFCQLYLNEKDYPPGYAFDVEAMNFE
I-~SC-SVRKM-=~N---A--~-=--ww~ Y{----ER--SPQS -V--~~=vwc-I1-D---T--VQ-K-I---KEMQD---N-~ME=~~=----d---on N-PSGKF-R-FK--TDEL--
I1--SS-SVKLM-E-NK--A---~=-~~~ Y{----ET-=-N-N-Y---=weececa-D-=-T--LQ-K-Q-~=--EMK---=-N=-r=Ber-=oc—-d-—= HY--P-EQ--Q-F~--~CDDV--
11 12
12 13
PSSGLCFAGLVSMIDPPRATVPDAVLKCRTAGIRVIMVTGDHP ITAKAIAASVGIISEGSETVED IAARLRVP VDQVNRKDARACY INGMOLKDMDP SELVEALRTHPEMVFARTSPQQ
~TEK---V--M-=-~-un A--m=~ [ B KG-~==~~~ N---oommmen NI-MS---BRE-K---VH-SD----TSEQ-D-I-KN-T-I------~-~
TTDN-=~V--M--=G=~--B--~-- G-~=8~=~H-rmmmmmmm oo KG----~=-=~ Nemmmommenn NI--$---PRD-K---IH-TD~~-FTSEQID-I-QN-T-I-~-~--~---
14 13 15 14
KLVIVESCQRLGAIVAVTGDGVNDSPALKKADIGVAMG IAGSDAAKNAADMI LLDDNFASIVTGVEQSRLIFDNLKKS IAYTLTKNIPELTPYLIYITVSVPLPLGCITILFIELCTD I
B e e L T T I---=8===VG-Qumrmmmmrmmmmmmmmmn o e S§~=--I--F-LF-IANI-~--- TV---C~D-G--N
R G e et et VS=Q-=-=mmmr e |3 S e e T e S----I--F-LF-MANI-~--- T-=-=C-D-G--M
15 16
17 18
PSVSLAYEKAESDIMHLRPRNPKRDRLVNEPLAAYSYFQIGATIQSFAGFTDYFTAMAQEGWFPLLCVGLRAQWEDHHLODLODSYGQENTEGQRLYQQYTCYTVFFISIEVCQIADVL
-AI----- A~~-=-—- KRQ-~--SQT-K--~~R-ISMA-G--}M-~ALG--FT--VIL~EN-FL-SRLL~I~LD-D-RTMN--E--~--~ -YE--KVVEF--H~A--A--V-V-W--LI
-AI----- A-mweem KRQ~~-PRT-K--~~R-ISMA-G--}M~~ALG--FS--VIL~EN-FL-GNL-~-I~LN-D-RTVN--E==-=~ Q}-YE--KVVEF-~H=A=-V--V-V-W--L1I
17 18 19
19 20 21
IRKTRRLSAFQQGFFRNKILVIAIVFQVCIGCF LCYCPGMPNIFNFMP IRFQWWLVP LPYGILIFVYDEIRKLGVRCCPGSWWDQELYY
-C~=--N-V---- MK--~~IFGLLEETALAA--S----- GVALRMY-LKVT~~FCAF--SL---I---V---IL-RY-+4G-VEK-T--
-C--==N-V---- MK----IFGLFEETALAA--S~--~-- DVALRMY~1KPS--FCAF--SF~-~-~nmmu=-- IL-RN~-G-VEK-T--
20 21 2

1-4 H /K -ATPase®ot 7L = kD& THEE

¥ FHY/K -ATPase Dot 7= v b (HKo) (53)& & FNa'/K'-ATPase®Da 2 7
2=y F (NKa2) 55)BLUe ba3¥72=v b (NKa3) G6O)DEBIZFHEEY LE
LAV PO VOBANE (BLB-7=f) 2RLE, ASRLI Y Oy OFFE
FREICR L TWA, ¥ FH/K -ATPaseDatt 712w D 7 I VERFEEL —HLTwb
Na'/K -ATPase Do 2 B L o371 =y bOEEIZ-TERDbL,
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=S5 EIZFOEE: FOFRASICELARTF

H'/K'-ATPase: &5 T DEEHE#+E2 5 LT, HEFTIXHMOA TN, &
EFEERAGICEST2EFIIOVTERT 5, BEFOEBERBIZLELZDNATL L X
v (EEER) B, TR —BIPZ NV =B 50ET AL U — L LTRE
ENTnD, 7HE—Y —Lid, BERBAMES X 20 ERI100EEN DA DEE
BIRG I L E e S RIIE R TH H6D) TN H—HE0IEIFA Lo —bid, &
100038& L d LI THICH S TIE— Y —1EUEY LASH L VIERI I LI EDTE
HIBHEEFITH H(61)0 TUE—F =3, RNAK) X T —¥UDPEE L BIET 2 DITLE
RIBERHI L. RNAKRY A 5 — VINEH 2 RE§ 2 BEERF X VBRI TV D, &b —
R B 72 5B 0D 7280 D IR R AT R TATAKR v 2 A TH 1) . BEEMEY CREERAS
L0 H25IBEXT LIS T o RNAKRY X 5 — VGt % FE T A B, EERT
CRENZEERGERFORBET 5 I EAHIL LTV 5(62),

INFETICEZESNEERHETIX. DNAKEA F X A ¥ RmEFEEIL F
LY DOEEPORELSFETHAIENIENTED, HEh7 1+ VM —HBAZE., VATA
YERAFVUB LR IVATAVETVATA Y DOBOBD 2ERENOCEODHE A F ¥
RREATAEEEZ LD, DNACKATAI LN TE 5(63), ZOHEEXFHODNARKEEH
B2, Spl(64). TFIHIA(65), AT WA FARIVEVZEMGE). CATARKESEHEG) 2 E

BhHd, TNICKHLT, N) v I RF =) v 7 AFODNAKABEAES L UK A
A F A4 2 2R ODNABEERE IIIEREDouNY v 7 AEEBIZY - PHEEL, ¥ —
YHEEIZ L o TDNAIZHEE L TV 5(68) MEICIRIFSNI60EEN LB HRAF FXA
YEFEOFRATEARIR, BRERICEELREZ R T LEEILLNTV5H(69), POUF
A A Z1EPitly Oct-1,-2, unc-8612BWVTHW/ZE N, DNAKEE DHEMM & BAERTIFR
HICES T 2 RN LIEE L | BRVWBAEODNAEEICEET A F AL U hbho T
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A(70,7) T A T yi—ZoNY v 7 ADF—HFBIZT A > Y ERESE Y, DS

2 LTEA =2 L TWAH(T2), COHEL b DDNARE &HE 1213Jun/AP1(73),
CREBQR6) % EDEITND, TNHLOEHEATIR, AT FLRAESAY—%2BHKT S
C LT & o TDNANDIEEEUD G B bo N v 7 ANV —T N v 7 AEES 5 A
T—DOBBEICHESELTEY, ShEHEODNARKBEEHE S LTMyoD7 7 2 ) —, Myc
77 I =HLENT WS, FREMREREE, BREREER, 7Y I VICECHEE
IERNAKRY) 25 —EBHNDOEBALICES T4 FA M e LTHIONTEY ., FREFNGAL
4, Spl. CTFASZ DHEEZ > TV 5 (T4),

B AET A RAFOREELRET 57201213, F0OEML & 2EEHEKEF
DEEB L OREZFICEZL TBPRITNE RS B v, BEEFBRICICIESERNTSH S
DNAFRZAEECY). RNAK Y X 5 — I, ERZEERBICLELEROERRFH»ES L <
Wh, SNSOEHENEIZEFO S EIRICHES L CTEBEREESGALERL, 55
Bt SN 5(62)0 BEREARRFIIHeLafifZIZ BV TEEMICTIRONTH Y. TFIA, B.
D, E. FOftl, G, H, % EFHMHN T %, TFIIAIZ, TFIIDDTATAR v 7 A~ND#E
EEEEZRESELLEZLNTWS, TFIBIZSTE33000DEHETH D, & MNTHB
LU awyayNL(I6)DDNAVEEINTWS, ZDOETIITFID-DNAEAKIZ/E
AL, BEMBOREICLPD S ESNTWA(T7), TFIDIZS FE37000CT3H ). TATA
Ky 7 AEEL T ZIMMOEERRTH 2 WIHABRTITTEET 5. HEF TIZ
CDNADSHLEE SN -EERE(78-81), B F@B)B LY a v ¥ a wNIL(83-840)D—KIiEiER I
BT 5L, 80%LL LOMBREMELNH 7285 T2/ 10— VAL ENITFIDE T CIIEREFES
HFIZ L 2EEOFERAIRELRVOT, MORTFPELICLETHELELLNTY

%o TFHEIX. 57k(86) & 34k@BN)Y 7= v FH2METOHEE L 7-5FE180,0000 EHYE
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(8)TH . FiIT bcDNADELEE STV 5(88), TFIFIZ74k & 30kY 7 L= v 22T
DHFHEE LG FEI90,000DEAETH 5, S EHE L/ TFIIFIZ. RNAK) X5 —¥
HDIEAICTFIBRTFIE S b AR E BT 5 2 & 233k S TV 5(89),
BLEDIEHEALDBRRICB VT, BEREE TR 2 EERSISHEE L
TFIUDDTATAR v 7 ANDREEDMRE SN, BELBERBERSEIR I NS & HE S

it

NTV5b, H/K -ATPaseDoaB L U g7 2=y MEEZFOTIE—F —HIBIIBWT

b, AEREFOREROLEER 2R L. KELBEEREESHRITERT A2 I8 -
THEVPHBEN TR LEX LT LN TE S, MEFTREICHES T 2 RN IERE
Tl L. BERERFERIET 5 2 &3, H'/K -ATPase D F IR K #E % fi# 51

T5)RXCTEELRFENPY L5,

22



FOE AMAEOCER

B EOBEMIAZIE Bl L 912, BB (HC) Z29WLTw2a, H OG5
RHoTWADIX, BEMICERNICHEELTWAH /K -ATPase Th 5, T DEEFZD2D
D TL= v b OmRNAIZBHEICB W TOMMRE S, BEF 2RI L o TRED
HEl SN TWw5E, L2LRYH BB 2 EEREEED T FEYFHILZMAEIEL 2 S
NTBLT, BELZFHEI L TWARTFICEDL I b DBH LD S ABHTH 72, Kif

ZETIZ. H' /K -ATPase DY 7 1=y haB LU DBIEZFOBEMBICHERNICEEINT

WEHBETHO I A I LA RBOBRNE L, HIEDESEE, H/K -ATPase D E{x
FOERERAESICET T 5% L WDNAREEHEVFERICHFELEL TV E L) 2Iilio
720 TDE) REHEDFECHERL, EHEVFRERT LRI CHL 2L, BHET L
. EHIZIIDNAZRET 5 M THAZED, TDOLH) LRFLVWEHEIC X 5FHE
WHED, D LX) EEETF > TV rEtHbE TELRL /2,
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w28 v FH /K -ATPaseat 7= v P EEFO T U E— ¥ — BB O &

H/K*-ATPaseDoB L N ¥ 7 1= v b BIZFOEEREHRELHS 22T 5

72Dk, FNS BT O LRBOBERY 2 RET 2LEFDH S, BHREIZBVT,
BElCat 7=y NOBEFI FBLTT Y VORI A 75 ) — L BEIN, £D
HEEEFCHIAHE & I ENT V1 5(53)o H /K -ATPase S B REIRICFFBMICHBHA L TnbH L
Mo, THE—Y —EEEEDGS ERBOEERFICER T A LIEURTH S, a7

2=y MEEFOTEE— Y —FEBITIE. AP1, AP2, AP4, Spl. NF-Y7Z K4 D#RE
FHEFORKEE LB A EERVGHDHFE L Tz, TRHBHOETAE MR
REBICALICEE L TWADR, FNLINEFTIZHMON TV R WEFIAES L T
5P ERRAEIETH 5,

—HEIICIE, BETFOHEEIE LboMkz & 2B CIEEdRLEERS
N3, LEL, BEL NV TORRWLRABTOLOIC, FTOE— ¥ —HBOEERT] ) E
LR TR 2o TB ), BURENZEERNRYPHFLET 2RI EE&ICEBETSE

{11

v, FITHHTPCREXHAWT., B NH /K -ATPaseD ot 7= v M EET DS LG

WA e PO L BHEOGREBMADNADY LR L TEERY 2 L., BERNLIES
EEFIVFE T B0, L) DeafLic, #BEKEZEZER L. ALe P2 oHREMmE L
THMELIFRELS. BAEDNAZTHEL, PCREITR 272,
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528 MEB L UTTEE

1. & BHERES L UHED S R EAEDNAD AR

b N BRES L UFROSRES L, MIUAFEERHRBEFREOR T2HE
T LG5 L TwiEni, MR 2gr LD AABBEEPTHEESE, 770
VOBETHRIRICL, BARZELRLSE LB, ZoBKICIOBE (gl IcRHLT
10ml) DIRMEWA [100 1 g/ml proteinase K, 0.5% Sarkosyl, 0.5M EDTA] #1127z #EL 9
L7650 C FMMRIR L 2%, 72/ — VAL 23RE1To 72, KEREIUIL . BER
B [10mM EDTA, 10mM NaCl, S0mM Tris-HCI(pH8.0)] 23 L T4 CIZ T15E:REANT LIRTE
T57 2/ —VEERW, RNasex BALBREE100 g/mliZ %2 5 X ) 12z, &L ) LedhH
37°CC. 3BFMMRIR L 7218, 7 =/ — VL % 2[A]1TV RNase & Br\ 72, KB AR EILL . #%
EWC [10mM Tris-HCI (pH8.0), 10mM EDTA] 1233 L T4 CIZ TISERR BT 24T o 720 BT
%260nmOILIN % PIE L. DNARZEE L72e TOHET, 4gDiD S5 #3mgD Btk

DNAZRL Z L TE Iz, 2B, 260nmDRILDEA20 L 72 ZDNARE % Img/ml & L 72,

2. PCR(polymerase chain reaction)i%\Z & % B{5FDiE1g

vt NEBLUHREOREBMADNAZ R E L, — B HDPCRE(90) TH /K -
ATPaseotf 7= v M EEFD 5' EFIR, -1247H 5 +175D 8BS R X ¢/, 75

A—=37 v F 1 v AT Sprimer 1 [AGTCTAGAGCTGGATATGTGAGTCC(5'—
3] L Y AENIFHE T Aprimer 2 [TCGAGCTCATCTTGGCAGCCATGTC(5'—3)] %= #

NEN0.5u M, $HFEIDNAIZ0.5x g AV . THIZ1 unit® Taq Polymerase, & 4 D
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dNTP(deoxyribonucleotide triphosphate) % Il X ¥2Z- &50 . 1& L 72#& & ¥ [10mM Tris-HCI(pH
8.3), 50mM KCl, 1.5mM MgCL, 0.01% ¥ 5 F »] TRIt%k4To 7. & [94TC, 157 —
[55C,257) — [72C,35) #1947V & L, 2594 2V To 7z UG T 4. B
50055 IR LIBAEES041E LT 2 BB OPCREATVY, -1149~+136 DK & HIE S ¥
720 2B HDPCR T,
primer 3:CGTAAGCTTACACGTGCAGAGCCTGGCAT(5'—3").
primer 4: GACCCAGCTCCACCGAGTAGAGCTCATAG(5' 3" V272, primer 3213 Hin d
IHIBREER AL 2. THRO X D ICHEEBRL B I %2 o TEA L 72, primer 41213 Sac 1 ][R
BER AL ASEEICAEAE L T b, BUCIE1E B OPCR & FARIZ25H A 7 VAT o 72, 72°C, 247
ML, EBLTHoIATNAIANERE, EEDOT7 =/ — /78007 5 )V A
(LDEMZTEILLEHRL, KBEHB L2 SNE5%R) 727 NT I FSFIVHETER
VKB R ATV, 18572 1285bpDDNAKT R IFIC T 573 FAESXGKENIC L D it L. Hin
dillB X FSacTTHILL 720 T ODNAKTA #pUCI8 ' F A FiZ/7u—=7 L., DNAIR
FELF) % CEROT, 92)ITFEVIRE L 720

3. FoOMoFEk HE

TIA4<— LTHWEA) ITX 7L+ F FIZDNASEEE (Applied
Biosystems, Model 381A)IZ & > TAB L7z 79 A X Fid, Alkaline lysisiE (2 & O FA8L L 7
(93), flJFRE¥3E X Nippon geneft & 1) . Ligation kit 33 & U Taqg polymerase 3 Takara Shuzoft &
D). Sequenase kit iZToyobott & . [oP] -dCTP (>3,000 Ci/mmol)iZ Amersham ft & ¥ &

A L7726 PCREUGIIATTOM S, Zymareactor Model AB 1800% Fiv 7z, # DDA IZFINE
FiEA L DBEALERRELHAV,
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%3 HT KR

1. hroar7a=y NEEFISUE— Y —HEBOPCRIEIZ & 5 Kk

H'/K -ATPaseaty 7L = v b BIEF DS LHERIEFE L MOMETEH LT
HHIERHERTLHOIC, ML FOBERELIFREL D303 ADNAZ R L 72, alf

Ty MEEFOSLEREBEY 70— = 7§ 572812, primer 1 & primer 2% > TPCR
e %4T o720 RICERWE5%T 7 ) VT I FTrVERKE THH L 72 &  A£1400bp
DODNAKTH S EICHIB SN Tz, 2525 BT FEMICIEIRESE 572012, primer
3% primer 4% f# 5 C 2 [B|H DPCRIIL 1T 2 720 BEIZIE SN TV 5 & F DB FDIEER
FihoE2 5B E ZDPCRICE o T1,2850pDDNADEIR I N B 1ZT TH B, EBFIZPCRIK
B ERKENT A &, 1,285bpDDNAWTH ST T 5 L E 2 H N ADNANE—/NY F&
LCHEigE N, TODNAXBIXL ., HIFREEE Hindlll, Sacl TYHAL L 72#&. X7 % —pUC
181270 — =7 L7z, PCREUGHICIEEBRPREE LI L 2EZEL T, H#EO I/ 0—~
DIFFERFN & RE L 72,
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2. o 7=y VEZFOTUE—F —HEBOEIEES

EHEB L OB, OB L 2o 7oy FVEETOTEE— Y — IR
(-1149~+136) DIFEFFIZREL L LA, MEOEERFNEIZEII K LZ, 2D
FERIE, H /K -ATPaseatr 722 v POEH L TV A EMEE ER L T2 WIFREIZB W
T, ot 72=y FRIZFOTOE— 5 —HBEDEERFIZFRILTHAH I L ZRLTW
o SHIBRICHE LA, E NFBOEBERERETFSA 77 ) — L DHEEESNzaF 722y b

BIZFOMIET AEIRELBLE A, ABRHIFD-601DHMED 1 BECHTICERRL
Tz, COBBRIIELR AEE» SDNATTRI L2720, $§bbEEEIZLADbDE
EZz2bNn5b,
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-1432 CCAGCCCCTCGCTGCTGCTGCCCATGGAGGTCCCTACCTGAGGGATGAGGAGGGAGTCCCCAGGCCTCCT
-1362 GGCATCTGTCACCCAACACCAAGATCAAGCCAAGACCCTTGGACACATCCTTTCCCCATGTTGCACCTTG
-1292 GTTTCCCCATCTAGGGTAGGGACGGGGAATGGTTGAGAGCTGTAAAQIQIQIAQQIQQAIAIQIQAQI%C
-1222 CTGTGAGCCTCAGTTTCCCCCTCTGCACAACAGGAATGATAGTTCTGCCTGCACAGGGTTTTTTGCAAAG
-1152 ACCCGTGAGGTCACACGTGCAGAGCCTGGCATGTCTGTGGTGCTGCTGCAGTGAAGTTTGGGTTTTTCCA
-1082 TTGGTGGTGCCATAGAAGAGCTAGGCTCTSZGGTCAAGCCCTGGGGTCAAGCCCGGGCTGGAACCCTGTC
-1012 CCTAATTCTTAGACGTTGAAATCTTCTGCAAAGTCCCTGATGGGGGCTAAGAAGAGAATATTGCTTTACA
-942 GGGCTGCTGTTAGATGCTAAGGAAACCATTTGAGTGACACACAGAGCACACCCAGCCCATAGTGAATAGT
-872 CAGAGTTCAGTAAACATTCAGCCACCATAGAGAGTGTTGTAAGCATQQQAQGGCATGGTGQQTQAQGCQT-
-802 GTAATCCCAGCACTTTGGGAGGCCAAGGCGGGTGGATCACCTGAGGTCAGGAGTTCGAGACCAGCCTGGC

-732 CAACCTGGTGAAACCCCGTCTCTACTAAAAGTACAAAAATTAGCTGGGTGTGGTGGCATGTGCCTGTAGT Alu
-662 QQQAQQTAQTQAAQAGQQTQAQQQAQQAQAATQAQTTQAACQQQQQAQQCQQAQQTTQCAQ%GAQCTGAQ

-592 Al ACT A Al T AAAAAAAAAAAGAAAAAAAAAAJ
-522 AGAGTGTGGGAGCACCCTCCTCTTCCAGTTGATCAGGCACGTGCTATTTAGACTGAAAGAGGACACTCTG

~452 CAGCCAGCTGATCTGGTTCTCACTCCATTATGTCCTAGCCTGTGATGGAGCCATAGGAGAATGACTCAAC
-382 CCCTCCATGCCTCAGTTTCCCCATCTGTAAAGGGTCTTGTCCCCTCAAAGGGTTATTGGAAGGTTAAATA
-312 AGTTAGCACATGGAAGCCGTCAGCACAATGCCCAGCGCATAATGAGCACCTTATGTTTGCTCTTCTTGTT
-242 GCTGCAGCGGTTCCCAGGGGCTCCCTGATCTCAGGGCAGGTTGACATGGGGGGATCTGGGCAGGGGAGGG
-172 GGGGGCCAGCCCAGGAGGGAATGCCTGAGGTGCCCAGGCCTAGAGGTCACCCCAAGGAGCCTGTAATCAG
-102 CTGTGGTCGGGCGGTTCTGCTCCACCCCACCGCCCTCCCTGGGIIATATCAGGACTGGTCCGGGCCCAGGT

-32 TCTGTTGGCTGGGAGCACAGGCACCGGGCACCATGGGGAAGGCCGTGAGTGGGGCCCAGGGGTCCGGGGT
M G K A - intron

+40 GCAGTGGGGACAGGGGTTGCAGTGGAATCTGAGTTCTCCCTCCCTCCATCCTGTCCATTCCCAGGAGAAL
4

+110 TATGAGCTCTACTCGGTGGAGCTGGGTCCTGGCCCTGGCGGGGRACATGGCTGCCAAGATGAGCAAGA
2

X2 ¢ FH /K -ATPase®Dotr 7= v hEEFD 5' LA

v N BOYEIKDNAL Hprimer 1,2,3,4 (RENIDEDOTHTRLE) 2HW,
PCR ECHML /-5 ' ERENERLE, 7UE—F—LEZONLHEFNINAT
FAT . AWERFNIZIZTRET W2, BEiZMaeda et al (532 & o THEDO&EIZT T 1
TS5 —bEoNatr T2y FOBEIEFOEERS BT AL, -601DCH
TICEBRLTENM. SNIMEAZEIZLIZLDEEZ B,
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b P EREASTRL S, B ADNAOH /K -ATPaseaty 7L = v F EZFD
TaE— ¥ —HIBOEIERS] (1285bp) RRE L& T A, BUTHUBIREIIBWTE MF
B4 7)) —oBEELZODE-601FDTHCIZEIRL TWALUMNIESIZ—KL T
W7z, EHICEREIC L BIEEEBEBROTESEEZZEE L. BHELARLZ-FL L P OIFE
PORBADNAZHFHE L, of 722y MEGTO 7O E— ¥ —HBOBEERERY Z7E L
oo FORR, MBEBOEERIIIZEII—HL Tz, -601DTH5HCDEHIZAIAS
RTh), EEREICIAERBERIZEREG L Lo TBRZBWTOARREELTWS

H' /K -ATPaseDolt 72.= v FEIZFIE. 7TOE— % —FHBUCIEN L IERETISEA SR
ORETAZ LI TREFAMEN TV ADTELWI EXFBHLLE R o1y a7

2=y MEEFOTOE—F B, L OEERERT (AP1, AP2, AP4, Spl,
NF-Y%) OFR#EHIDHFEL TW2(53)e L LAATH, IO ORTFHIHBFRN 2R
BERAGHRFTHLLEVIREIINTITOLEZIALZERTV RV, Lz o TEHMEICE
WTRHOEERHRFIREET 2RBEVVHFEL. CORFEERFIPEELZH#E L T
WABAREELH B, £ T, ROER L LTTUE—F —HEBO LD X)) RIEHEEFHIHEE
BEFIC o TWE P EFAET A I EFERETH 5,
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£3E oBIVpHY Ty MEEFOEFRES ZHRMIC

Wiy ADNAKEEHE

H'/K'-ATPase® 2 D D47 1=y b OmRNAIZ BIZBWTHOARH &, &E
LAVTHIEI SN TS S EDTREEN TV A(37,48)0 KX DE2ET, CORKELR
BRE I BRI ENICHFET SEEREEFOEE L T AR 2R L2, Z
D &) LEERHRF. TobbBIERNICIFET 2DNAKAERL R RIET A2 L
(&, H'/K"-ATPase Bz FDEEREEIEL AT L LTEELFI2 NV 252 5, BfE
FCIC. BB 2EGTFEIAFGICES L CW2RFOMERE AINTVEY, §

W3 ED L) LZDNAKBEEBENFELTVWAEDOPE 2 bHON TR W, #ZTaB &

PRpH 7=y FEGTOEERHICrPbE THE— ¥ —HBEOBEDEEEF L,
T RIZHEES T ADNAGEEOE L RAIET 2 A THR L &2, $72, B LERE
AR FAMY 7=y PEEFICHBICFEET A HEDRINICREES L, BELRHIL T
WBDHPE D b BEIRR, ERE, UTICHERS &) CEOBMBRICFET 2EHE
B, 2200 T2y FEEFTRESNERERINICGEATA I L2HL I LA, &

DX ) %DNAREEHER T v DB, 7Y DBFMBEOBRMBBEICHFEL, aB LU

TALZy MEERTFOTOE—F —FHBIIH D, ez TRESN T SEREETICES
L7z,
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H2EN MEBL I UHE

1. BHbEoOFR

K I ESchibler > D HEOHEWR L. T v P OKAMME (B, FR. .
fii. B, B BIUT7SOEHE, KFE,rOHE L2, 75 BHEQOg. 758
(15¢g). 7v FDEQS5g). 172, B(19g). A4 g. ME10g). »5WVIiTHi7Tg%E
(33 ATHERT L 72121230 mldD ¥ = E¥E W 1 (HEPES-KOH pH 7.6, 15 mM KCl, 0.15 mM
spermine, 0.5 mM spermidine, 1 mM EDTA, 2.2 M sucrose, 5 % glycerol, 0.5 mM dithiothreitol,
0.5 mM phenylmethane-sulfonyl fluoride, Img/ml pepstatin)iZi% L 72 7 V) 7 F ¥ ZAH1.2 mm®PD
FTI7OYRET 2 AT -2 TH-ZBE L, TNE2—EOT—ETEASIE, R
BERE DR E BV 72 A (50 ml) % 10 mloD & 3 #EE#E 11 (HEPES-KOH pH 7.6, 15 mM KCl,
0.15 mM spermine, 0.5 mM spermidine, 1 mM EDTA, 2 M sucrose, 10 % glycerol, 0.5 mM
dithiothreitol, 0.5 mM phenylmethanesulfonyl fluoride, 1 mg/ml pepstatin)® EIZEE L. SW28
T — % —(Hitachi) % FV>130,000 X g{Z TR, &0 L2, EOEDEISLE L 72 %5 ml
D F%7E ¥ (10 mM HEPES-KOH pH 7.6, 100 mM KCI, 0.1 mM EDTA, 10 % glycerol, 3 mM
MgCl,, 1 mM dithiothreitol, 0.1 mM phenylmethanesulfonyl fluoride, 1 mg/ml pepstatin) = T i
L7zt 60 mlD[E] UARERICRE L7z, BEW D260 nmDINA0.58 725 &5 IZRRL
7, BANEAE BT 572912, 3MKCl # 12 KCUEE S REMIZ0S5SME 2 A X
L7720 IKHEBLALE, KEIZ07HE L. 100,000X g TIRFE OE L% 1T 2 720
EEZEEFERCERL. EEmMSH2)03gDERMEET Y E=v LA %2® o DNz iz, 1
BRI EACHCE L 72%2 . 100,000X g TIEFE OB M & 0 b & BN L 72, iLE %1 mlo
FEMTE (25 mM HEPES-KOH pH 7.6, 0.1 mM EDTA, 40 mM KCl, 10 % glycerol, 1 mM
dithiothreitol) {2 S&i& L 727%. 500 mlD BRI BRIIBHT L 720 BATTR. LAWK
100,000X g TS MO I D BrE, RFEZRR L. BONZBAEBETEH V&
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TOGELE, —T0CIZTRE L. EOFEICL) 75 BRED 5100 g, FFED
5500pug. LTI v PEDPSIES0u g, FFIES00 . g B30 g, B250 4 g, iSO g, FR
500 gD EHE & & UM =772,

2. Vx I T MEIZXADNABEEQEORE

Z v PH'/K'-ATPaseDott 7L = v M EEFD 7 10 E— ¥ —58H18(48) % iR EE

FIZ X o T5OD B (RA1, RA2, RA3, RA4, RASIZHF L, 7 u—7& L7z, RALIZEIER
BIEAF 3= H5HE L T30 5-124F TOEE. RA213-12155-248F T, RA3IX
24575 5-358F T, RA4IZ-355%5-528F T, RASIZ-52505-700F TG A TWSE, 1

FHODNAMH IZHERETH D [0P] -dCTPFIE T TKlenowBEEMIE(93)T 5 = & 12

X o THEHRZER L 720 KlenowBEHEMLEE 1210 mMTris-HCI (pH7.6) D AR & WL H T0.5 mM

dATP, dTTP, dGTPB X 54 CiD [oPP] -dCTPRZ G L& TIiTo 72 B batr 722w b
y7i

BETFGHOTEE— & — %D IS D DS, [HA-I(+3~-240), HA-TI(-201 ~-445),
HA-III(-446~-619), HA-IV(-620~-953), HA-V(-954~-1137)] 125"}, 7a—7& L7z,
70— 7DNA L EHE DA KT, 25 mM HEPES-NaOH pH 7.6, 34 mM KCl,
50 mM MgClL, DR+ TIT 5 72(94)o DNAT T — 7#50.2 pmol, 2 gPpoly dl-dC&3ug
DEHEZMA20u1& L, 4CT200H OFEERICEIT 272, EEHEH 71— 7DNAIZ
BETHLBEHENEN, VT NNV FERIET A ENTE S, BEERYITOE
(2178 — 7DNAIZT L TEIV I TS0 O IEEFADNAK 2 INR. 720 8% 7 7V IVT I F
)V (X0.25 TBE ikBVREW % F\:/2) # BE200VCIRMESKE L%, 7u—7¢&

EHEONIE Y EE L., 4iChblo CTERKE L. BRKENISERN 4TC) T,
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il & BEAR B OB E R 2 TEER S & 2017 o 20 KENR. IV E10% BEEE % &1:50% A
¥/ —=)VTCTEIR, 305, BELEREE, - +5VF 75971 —%4To72,

3. REBIUVZOMDHE

TIYEBLURFRIE, ABREEI - P2y — L VEREBODOEEAL
2o Ty MOBHMBIZ. VAR —ROSEFOENSTHEHE LSO FERLE, BE
EERICHW ) TX 7 L4 F Fid, Applied Biosystemft ODDNAE L EEE (F 7V 381A)
W&o TEM L7, DNABEDOEER., 2RHEDNAL L7, 2KRSEDNAZ TR S ¥ %720
2. —ZAEEDNA 500 pmol§ 2 % &b+, #&E# [10 mM Tris-HCI (pH8.0), 10 mM NaCl]
TIOCIZEEME L, 2FMUENT CRRICETOW LD EEHIL . EHEEIIBSAT
H#EL L, BioRad EHEE X v P ¥ HWi,
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MIHT FER

1. v B tor7=y VEEFOTOE—F —FHIHIZ

FEMICHEST AEBEHE

Sy hath 7=y MBIGFDOTATAR Y 7 A% &t 7O E— ¥ —{BEE5OD

DNAKTH . RA(+3~—124), RB(—121~—248), RC(—245~ —358), RD(—355~—528),
RE(—525~—=700025 )72 (K3-1) o TNHLDDNAKTRZ7HE—7&L, IV FESB
SOHFBOZHBEHR AV TY 2y 7 MEZ L > T, BAEMREEST 2080 »HREHL
720 ZORER. HOMMBBICHBRAL ST HDNAKEERE LRE T 52 LA7TE
72 (H3-2) o ZODNARE&EHEIL, A, SAM L 2BMEEICHFEL 2d o 72,
F 7-fbO I (RB,RC,RD,RE) # 710 —7& LTh, BB X UCIFBOZHEBHE$IC
DNAMGEERAETMIE T A LIITE LR o7z, U LoiFERIE, B 1258
RAPDIEHERT 2 B# L TRET ADNAGEEHEPHFET A I LERL TV

otr 7=y MERFOFEIRIL, WILHEICBWTHBOEERGHETIZX T
FHENTVWEEFERTESL, #2C, & bor 7=y MEEZEFO EFE I(+3~ —240),

II(—201 ~ —445), II[(— 446~ —619), IV(—620~ —953), V(—954~—1137)% Y = V> 7 k
FEo7a—7L L (B3-1) . 79 OBMES L OS> SRR 2R L T, i
IR L 72, 2ORER. 7Y BRROMMB I, EBUCHES T ADNAKEGEHE R
BRHET AN TEZ, LA LEBILILIV, VICEAT2EHAEIIMRE TS LI TE
Rhrolze TRFRALTEL ML, FRICEET2EABIIHFEL 2ho
720
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Human a subunit gene
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g £ e da ¢ b a MetGlyLys
| Se———

v — 3 IIT s I
Iv Ix

RD RB
RE /™ RC 7 RA

Cc——m @ > e,

Rat 3 BN N | B

g f e d ¢ b a MetGlyLys

3-1 99 MBI FHY/K -ATPaseD ot 7 1= v b EBIZF O L EEO

A.

5 POH /K -ATPaseDott 72 = v b BEIEF D 5' Lt ¢ FH /K -ATPase
Dot 7=y bBIEFOLFEBROHarr-plot(116) 2 7R L 72 #HEEDH B 702D H
Wik a (497 5-112), b (-11575-149), ¢ (-1787>5-249), d (-3002* 5-322), e (-3287%
5-422),  (-5517>5-599), g (-6017°5-666)& L7z, BEFFIEIT v bOar 712y
FNEZFORMAIGE Rz +1E L,

5 v NOH /K -ATPaseDatr 71 = v MEIEFD 5 ' LHitiE % 5 D DFHBRAM+3ID
5-124), RB(-106* 5 -320), RC(-2457%* 5 -358), RD(-3567%* % -528), RE(-5257* &
OOV, FNFNE Y VYT MEOTE— T L LERME T ODNAKAEH
BL OS2, FREIZE POH /K -ATPase Dot 71 = v N ERZTFD LR
SEIHD 5 DD L (4302 5-240), 1 1(-2377025-454), I I I(-4517°5-733), IV
(-7347°5-1137), V138D 5- 141D TP 2 Vv 7 MEDO TR =T & L7z,
Sy heb NTHEEDDS 7T O0FEBEEL B ZZNATRLTH S,
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e aes Mate Moo e

3-2 9 v FH/K -ATPaseDotr 7= v N BIEFDO SO E— ¥ —5EIBRICEST A
DNA#E A EBE DRH

Ty hDoatr 7=y MEEFOTOE—F —HEE 521241 (RA, RB, RC, RD, RE)

(K3-1zMR) . ZhEFNREHER L%, Y ovy 7 MEOTO— 7L LEME T
DDNAFEAEHE L DEEZHIT L (L—r— 7a—TOATEXKE) - 7v FD
B (L—rS) BLUHE (L—>L) 2oBMEEZHFHARL0I6xgT 2R, Y 2bY
TMNERITH)ZLICLDEBELDNADEAEKREZ Y 7P LNy FELTHRE L,
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o 71y VEETOTOE-Y—FEEE Ty b PCHREBT AL, TH

FrCHMEMED H A5 (a~g) ZRDOIFHZ LN TES (K3-1) - DNABAEHRYE
DIEEEFNET v e P TCRESNTVLTREEND 5, EBICETRIE L ES. ¥
ZhbbF v FORALE FOH-IIMHFEOH LW a 2 HEATVS, L2 oTTv ME
&7y BHEOKML I HFET HDNARKEEL B IIRAF S N2 a 2 & D ES)
TREL. AL TWAETFRTE S,

2. o7z y FEEFOTOE— ¥ —FHIKICHEST ADNAKES

EHE DM

ot 7122y bO7UuE—-¥ —EET2bELET y FORAL B FOHIZEEST
ADNAKEEHE L. BOBMEBEBICIELET 50, HEOEMBE CImb ahn:
Polze COEAENor 7212y MELGEFOEETRHENIBETALEEZ L L, BI

DHFEELTWELFRTEL, 22 TT v MoKk (B, . B SR, B
fil) OB AEREL, 5 PORA LKA T 2EAENHET 55 L) »ERE
L7 (B3-3A) o ZDHEFR, DNARAEHEIIFUSN DRSS TIIRL TE 2ho 7,
Thbb, TODNAKBEEHERBIZOAFEL, of 722y MEEFOBEL AT

LRFOBRE 2 DIRE I LATREINT,
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3. BURFENICHFET ADNAKESELDENFRET o722y bEIEFD

HEEECY

VT B ICHFET ADNAKAEAELRHET AEH AL MIIT 572012,
7 v PORA-1E & F OHANSE ST A EBEDRKEERL 2O PICT 5 EEBREIT o 72,
7 v b ORA-18HH ZRal(— 120~ —91), Ro2(—97~—62), Ra3(—69~ —81), Rod(—38
~—DDAEFTICTT . FNEFNOF ) TX 7 LA F FEAH L, RAFER S BEHE DR
EREETINE)PRE L2, 5y NEOEMBHBERAVAZE A, M3-2 LRI
T RLINY FEREBT A EDNTE, TORIGEPICEH L TV WDNARTH

Ral, Ro2, Ra3, Rod = RN 72 & & A, Rod. Ro3. Ro2Z WA TH 7T — 7DNAL
B RENDNAKEERAE L DEAICEE I o7, LI L. RalZAAET T ML
N FEBETELR o7 (K3-3B) o LD o THICERWLDNABSEHED
EAEALIIDNAKTFRo4 . Ro3, ROIIZFAEETIZ, RalICFELTWA EEZ O

5o
RolDIEFEEH| % & b OHA-IMEB & B L 72 & 2 A, TAATCAGCTGECY A T

ECWHIOT AMEBICRESIN, Ty PTIR2EFED R L Tz, #2T. ¥ FOHA-T
TH ZOENIABIFRENDNAREEHEOHEATNTH B T L 2D 12D, TAATC

AGCTGEH 2 &L+ ITX 7 LA F FHalE FDOT CTHROHR 22K A1) X 7 L F

F KL LTAEBL, commpetitord L CTHWZ (K3-4) , v MEOEMIB#E L & MH-I
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A Y Ra 1
—_——
CTGGAACAGCTCAGTAGAAAGTGTCCAAGCCTGAAGGTTACCCCAAGGAGCCTCATAAT -109

: Ra 2 . Ra 3

L) r
CAGCTGTAATCAGCTGGCTCTGCTCCACCCTCACCCAACTGGATATATCAGGCCTGGCC  -50

Ra4
I 1 '
L
CAGACCCTAGTAGGCTCTGTAGACCAAAGAGGGCAGAGCACCAGCCACC ATGGGGAAG +9
E MetGlyLys
B C
1 2 3 4 5 6 7 1 2 3 4 5 6

B3-3 HIFRNZLZDNAGEEHE L TORKEHET!

A.

7 v MH'/K -ATPase Dot 7 1= v M EEF LR TERL ) VTR L 2B ORAEE
(4322 5-124) % 4 DDFEBE [Ral(-917 5-120), Ro2(-627*5-97), Ro3(-817* 5-69),

Rod(-17>5-38)] 124}, competitor® L7z, #E T T E— ¥ —FFI % UAT, &
BRGH & REITRL 72 B )

59 b fhi & P L 7B (0,16 1 ) & BURR L 720.1 p mol (ODNAHFH:
mmkf§1w>7b&%ﬁot[b—y1(7m—7@&®:ybm—k)pj
Y 2~7 (B EmAbD) 1 B(b—r2), (L —> s‘k%ﬂmw— v
4%UW(V—VMﬂ&@*?6»%(V—Vﬂ#%%%tt&mmmémwto

59 FOEPSFREL 72 H0.16 « g) DDNARE A B HE & R L 720.1

| DDNAMKT A (RA) DG & % competitorfF 1£ T 1Y = )V 2 7 MERIC & o THAT L
I;{no [L=>1 (Fu—=T7oAhnarta—)l) ,b—r2~6@#EMBEEZMR
b D)] o competitork L TiZRad (L' — ¥ 3),Ra3(L— ¥ 4),Ra2 (L — ¥ 5),
Rol(L— > 6)% 70— 7123 L TENHLTSOREMZ 72,0
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A Rat Ro1l

L

ccccaaggagcctca TAATCAGCTGTAATCAGCTG gctctgctccaccctcacccaa

accccaaggagcctg TAATCAGCTG tggtcgggcggttctgctccaccccaccgecc

Human a Hot Hoo
B 1 2 3 4 5
.o b

M3-4 BICEHEENLZDNARESERED I Yy FBLO bar 7=y FEEFD
TOE— ¥ —FHBANDOKEE

A. Iy hBLUe boer 7=y FEEFO T O E— Y —HBOBEERY) &R
L 720 competitor & L T V> 72DNAKF A Rol(-91~-120), Hol(-94~-116), Ho2(-70~
OIS AIEEFEER L, Ty NT2MHEFF, & MC1EMAET S
TAATCAGCTGELH I KLF TR L TH S,

B. 7 v FEOREL 028 4 ) P ODNAM S EHEE L AHRE# L2
Notr 7=y MEETFOTIE— Y —HBEODNAK A (1) (H3-1ZH) Ok
& % competitive DFETICT 2V 7 MEIZL o TR L [L—Y1 (FE—-7D
Ay ba—N)  L—r2~5 (Bil@zma72b®) ] o competitor& L
THo2(L— > 3),Hal(L—> 4),Ral(L = 5)2 Nz 7. L—>1, 2

& competitorZ X TV 72\,
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Tz T VERTFoREZA, BELTVWRVWHREMZTHI 7 P LY FIdE
ZBVH, HUlRRalZ MR ANV FIBETERS o7, L72A > T, BICHREY
DNAREEEZEBHEIZHo2 TE 2 CHal ICEHFEWIZEA L. ZORKAEIIEZTI Yy P T

BEENRTNS

TAATCAGCTG
ATTAGTCGAC

ThbHIEZRRL TV

4. v Ry Ty PEREFOTSIE—Y —HBICERNIIEET2EHE

RIZ, v by Ty MEEFONDTATAR Yy 7 A L7 0E—¥F —

I, BEAEMEET AR PR L, 9y b T2y PEGBTFOTOE-
— I (+410~—185) 2 7u—7&¢ L, 7y PEOBHEHEETHAWTY 2 VY 7 MNE
WKLo TRELAER, o 72y VEEFETO—T L LB LERERICTO—TL

BMEAEOEE LNV FERETAZENTEZ (M3-5) o ZODNAKAEHED
BT AEERNNEFARL DI, TUE—Y —FHREEL6DIIHT. FNFN2RESH A
VIX 7 LAF N, RRI(—181~—153), RpB2(—159~—120), RB3(—129~—95), Rp
4«ﬂm~—m)Rﬁﬂ—@~—%)Rﬁa—%~~n%%%Lt(H35>o7h—7
EEBICZIDX I LAF FEMR7ZET A, RB4, RR3, RA2EMAHEICTO—T
EEAEDHE LN FPBRETE LR (o, LA L. RB6. RBS, mm%mK
TOTU—TEHBEHEDHEE LNV FOE, NEBLDIZEESN o7 (K3-
5) o CORERNL, Ty M7y VEGFOTEE—F —HIBICKETAERE
(X, DNAKTHR B4, RB3, RRA2CHBOBERI 2 FHFRMIZEEZL TV EH I EoTRR S
Nizo #ZTRB4,RB3,RA2OBERIIZHELI-E I A,

GATAGC
CTATCG

L) EFIVERBICFEO LN, COERFINKERTITHL ETFRTEL (H3-50D) o
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e
TCCGCTGCCATGAGGGTACATTAAGTTGTCAGCCAAGGGCACCCCAAGGACCAACTGAACTTCTGGGACAGTGGAGGACA

A ; Rp1 >

~< Rp3 5
Rp2 > - Rp4
GATAGCACGCAAGCCCCAGCCCTCCCTTATGTTTATAGAGGCGATAGCGGAGAACTGATAGCTGGTTCTGATGCCTTTGG

- RpS5 > > Y

>

< RB6

_—
CCTCACACAGAGGAGACTATAAGCCCCAGAGGACGCTCCCTGGGCCCAGTCCAGGCAAGCAGGAGAGGAC ATGGCAGCC
MetAlaAla

K3-5 v MH/K-ATPase®D ¥ 721 =v MBEFOTUE—F —FRIHEET S
DNAfS & &HE

J v PH/K -ATPase® g 7L = v MEEF LA TEL ) OV T/RLAHEDOH
WA 6 DD [RB1(-181~-153), R B2(-159~-120), R 3 3(-129~-95), R 3 4(-100~
-61), R 3 5(-69~-34),R B 6(-38~-1)] IZ47\F. competitor& L THW7Z, KL ) DRED
HIR [Styl(-180)~ Pstl(+8)] MO DNAKTF (0.1 pmol) % BUAHE#E L. 7 v FEDHFHHR
L 72 016 ng)FIZE T N5 DNARSEEBEE & b DS % competitorfF £ T
WY WY 7 MEICLoTENLE (=1 (Fa—=T70s0ar b a—=)v) ,
L—r2~8 (MLt mz7zbd) ] o competitork L TRB6(L— > 3),RA35
(L—>4),Rp4L—>5),RR3(L—>6),RR2AV—>T7),RANL—>8)ZMA
720 L= 1. 2iZiZcompetitoriI N2 TV 72\,
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FABSERL T v M EOBMBEERTY 2y 7 MERIT o2 T E, W RE
TO—TELEEL, TUOE—F —H (+10~—185) 2 TE—TL Lz & LAk
vt /N T2

IHEREBLEREELLEY 7MLy F2KRETEZ (K3-501) » ZDODNAKEEH
ZiX, 79y POBIZOAFHE L MOBE TIIRHETE LW L 2R L 72,

3-51) #')ITX7LF+F FRBR2, RB3, RR4IHET HADNAKEEHE

X 3 -5 1) Tcompetitork L CTHW/A A1) IX 7 LFF FRE2, RB3. Rp4
(M3-5(%&H) »BEHEERL. 7y PELOH # L EMEHO.16 xHFIZEIN
HDNARAEHE L OBER TV VY 7 NEILK o THEILA [L—1,3,5 (DNA
M oshoay ba—=)  L—r2,4,6 (BHE@EENZ-ZbD) ] R2A(L—V
1. 2),Rp3(Lb—>3, 4), R4V —>5, 6)
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5. aB LU YTy MEEFOTUE—F —HIBICAHISEET S
IR LDNAKAERY

H'/K"-ATPase® 2 DD 7 1=y MEERFORRY ZEED B O FEEE
CXEENTWEDOE) PO EE 25, 2T, aB LU pY 7=y FEETF LR
BUICHEA L BICERNLDNABAEAED, LBOEREEFNA2Z#H L TVWIONE)
PEBRE LA, Iy ot 7=y FERFOTEE—S —HERAZ O —T, L, TV
FNEOMMEITOEAE L DBEE Y VY T MEICE o THRET L, CHIZpY 7T
= v MEEFDGATAGCE | %% > 2R B4, Rp3, Rp2L oM T =y MEMLGTFD
TAATCAGCTGHE S % ¥ o 72Ral # MR 728 2 A, RA-1EBEREDRESIIRETE %L
ol (K3-6) o LAL, WTFNDEFbFo TWRWVRASEMA THHEAIIHEIL R
Mole 6, Y 7=y MELGTFOTHE—F —FHK (—185~+10) * T u—7
ELTHEARICHEN 2T o720 TOTU -7 EBEREDORKEIR, g 7=y FNRIZFD
GATAGCHE I % F > /2R f2. atf 7= v M EIETFDTAATCAGCTGERS % # - 2Hal,
% L CTTAATCAGCTGFHCF % 2[4 ) ZE L THo 72RaliC L o THHESI N (H3-6) o
L2l WTFhORFIDFo TR VRRIZMA TOREIIHEIIS A kol 2D
Zlid, or Ty VEEFOTIE—F —FHBICHKET HDNAKAEBED., pH T
2=y MEEFOTOE-Y —HBICORFEETELILERLTVD, bbb, AT
2=y MEEFOEEIIBEDODNAGEEHEIL L o THRET SN TV 2 TR 2 /RIR
LHHDTH5,
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t 3

®3-6 oBLUpH7Ioy MEEFOTOE-Y —HBICHBIHEETS
BRI L DNAR S BE R

9 FOFLRABL M TO0.16 4 FICE TN LDNAKEEEHE L
v hatr 7=y MEIEF EHODNARE TH5HRA%0.1pmol& DfEEIXY =)V
VIMNEREoTENLE [L—Y 1 (Fe—7DHhDay Ea—=)) , b—r2~7
(B mA 725 m) 1 o competitor L CTRB5(L— > 3),Rp4L—>4),Rp3
(L—=Y5),RE2AV—>6),Ral(b—>5) (KI3-3BLV3-58H) #Mxlo L
¥ 2 12 \ZcompetitoriI I 2 TV 72\,
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Human « CAGCTIGAT|TAC

Rat « i caccecTlecamTAT L TATA Human ¢
i CAGCTIGAT|TAC
Ratp i GGACA|lGATIAGC

i GagGgcaGaTage | w1 e
i GAACT|GATAGC

concensus S AGCylga T g é % TATA TATAi Rat 2

GGAG

B3-7 BIFERHNZDNAKEEHEDaB LU 7=y MEGZF LA
2BV HEEES

BICHERN L DNAEEERE DR ET ADNARKT T OIEXEF 2 B L., BEW
ICRFENTWAREEREF AR LA, € bar 722y MEETLEOEERFIHal &
v bar 7oy FEGFLET2HBIEL THEEL TWAHEFIRal ERoIEZ
N € Nsense-strandfll 2R L7z T v FpH 722y MERTFLEOEERFIR 2, R33,
R 2 4ldantisense-strandfll 7R L TV b, §RTII BV TRFE SN TV HCGATES LY £
THAZ, BAlice b BLXUIy boar 7=y FEETF. LTIy b7
= MEZEFETORESES (MWATHAMEDST L THLEH0) ONEZEKXWIIRL
720 TATAIZ 7O E—% —F%), %L CRENIEEREHROMERYRL TWh,

binding (%)
Hal CAGCTGATTAC 100
No.1l CAGGTGATTAC 100
2 CATGTGATTAC 49
3 CAGCACATTAC 1
4 CAGCTGATTIC 7
5 CAGCTGATTAG 107
consensus géigNGATié%
A A

GATA B.P.

T
3-8 BIHFRNLDNAKESELEDORE T HIEEECHIOFEN

K3-7CTHBLL, BIUERENLZDNAGASEAEDEAEIICEELXEAL,
BUEELRE TR L TOBEFNZHEHL ML, Hal (M3-4881) % kgtiZ
L. 9v FBOBERETHVWTER SN BEEEKE 7 U~ NAX ¥ F—-TEEL. ID
L EDMBER100E L7z, THEBIW/ERICERYEAL (No.1~5) . HAKOERE
TAAMETED L, BIXEHFENLDNAKEEREOKEGERIIOTIZ, CGATAREEHE
DFEERFIERL T,
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bl

I
S

T
ar

Sy FOBETIDOBMBEOEMEPEICHEEL., BICHEENLDNAKAEH
EHH /K -ATPase Do B L g 7=y MEEFO T E— ¥ —HBUTHFENIIEET

HIERFHOLMIZL, 2O0DBETICELBEBODNABKEERENREETAZ L EHES
EEMPOR L, Lo T, BEERIZHW/-DNAKH O TEHICERN ZDNAKS
EHEOHEETESH, RR4. RB3, RB2 & Ral. Hol TRAF S N2 B EEF A AR

ThrHLEL, INSOERF 2B LZZE Z A, (G/C)PuPu(G/C)NGAT(A/T)PuPy & \» 9
R INFHERDOITHIEMNTE (K3-7) o L72W > CDNAKEEHEIZZD
VA RRICERRL. BELTVwaLERLI, 510, ZORIMIERTEATLHZ
LIZX o TDNAL BEHEOHEEBROERENED L HITELT 2 0KREF L 2(H3-8),
T2 EEEWINDOFRTCATE ZDOEED, FILEETHH I EXHLNIT L2, TDGAT
FFEEE . RFRICFRERNZEEFHET & L TRWIEENCGATARB S EHEDHKE
ECFIA/TIGATAA/G) (61) 2 ATV S, TOFERIT. BRI LDNAKEEHED
DNAFEE N A 1 2 DIEED, GATAREEREDLD LEHWHRMEZ DI 2R T

W5, EODNARBAEALEDOBEAENI. 5y booar 7=y MEEFTIEITATAKR Y
7 ABEH) (—59~—65) D28bph H48bp LFI2EIE DB L THLEL, ¥ boott 72

= v MEEFTIRTATAR v 7 AEF]

(—53~—59) D41bphOSIbp LIMICHFAEL Tz, v PR T2y MEEFTIE
TATAKR v 7 ZABCHNII 28R 555, LlEIOTATAR v 7 ZAEF) X Y 26bpn: 5 36bp L
IZ(G/C)PuPu(G/C)NGAT(A/T)PuPy CHE b S LA EEHIHS1EFT. % L CTFiBIOTATAR v 7
AELF) & 1) 36bpA> S 60bp EFTIC2EFIFAE L Tz (K3-7) » DNABEGZEHEN I NS
DEFNES L. B—ETHENL L) 2LBELEEREESEROEBICES L TV 58
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U EZONE, B, mRNAD ARG EIIEY 712y b ELEFOTATAKR v 7 AL
5) (79 b TEREFHDO ) B TFHODD) OFHMICH2 I L3RI TVE (K3-7)
(95,96) o v b pH 7T 2=y PEETOEEIZBVTUDNAKEEAEVEREDERTIC
BEDNEIPARBTHEH, o 722y FBEFOBELZELH DY D LIEMICKE

FTHEEZTLIOVDTIERWES ) D,

BH Ty MRIZFIRT v M TR A0 0 b BEE SN, BRI
RESINTWVD(38), MFEFD T TE—F —RBOWERYIZIE, BVHEEERH L, <7
AIBWTHTATAK v 7 AT v b ERAERIC2ERTSH 1) . DNAEEEBHE DR EES D
AT AMEIC3HEHARFEIN TV, Lo T, Y ARY 722y PEETFIIBW
TOIFIFET AHEARINOVT NI, ICE ICHERN L DNARBESEREYEA L. BEY
HFELTCWDEEZOND,

BRI SN DNAKAEHEIET v FOBOEMBHICOATEL., BT
B, B, B, R, TR TE R ok, Lo T, ZOBAEREEDOREIZ
BEELTWE I LD RBREND, KR TRONIDNAKEEHEDS L DR EET
d. 1T TH o720 H/K -ATPasel®B A+ D B IX BT 5 m% 2 BIRHET 2 DDNA
BEBABICL o TCOARINTWAIEESEL ., MIZIEHELD L CEARERILL T AR
FOHEHETAHEELND 5, RETR, oB LY T2=y FEEFOTEE— Y~

Bul#E L CDNA-EHEREEHKIE, HERETE&Z, N5 DODNA-EHEEEMIL.
(G/C)PuPu(G/C)NGAT(A/T)PuPyECH| % F o 7:DNAKTH 2 M2 5 Z L2 X o THFRTHET
&% rol, $hbbIBOKEET 2 FFODNAKEEOEAVREFET 54, b L
CIIDNAHEEHEICHEESTARFIBEBRFETHIEEZRRL TS, WTFRIZLT
b, BEEXHLPIIT S LV DNAKESEREORRELEEX A LTLEETH S,
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#E4E FBIHFERET HDNAEAEHE (GATA-GT1. GATA-GT2) D[EE

% 1 &

ﬁj‘\E
i

BICFENICHFET 2DNAKEERE D5 B (G/C)PuPu(G/CONGAT(A/T)
PuPyld., FRFEIRICHEMNLEERHRETFL L TRV SN ZCGATAR A EHEDE SR
FI(AIT)GATA(A/G) 2 EATWA(67) (BDEFIDOTHREBR) o Lo TAMRETHLN
BORAEREDDNAK A F AL Y OEEIL. GATAREEHED D O L& WHERMED
HbHEWETE D, GATAKAEEHEIZIE. GATA-1, GATA-2, GATA3ID3IEHSINZ
TIHESN, WTFROEHRMDOHLDNAKE F ALY (1197 I /B 2o Tw
%5(99)0 GATA-1D—KHEEIX, =7 FJOT). IT7AOT). £ 98, 77V IV AHL
WVONTHRE SN T WS, GATA2IZ=7 FJO7). & FA00). 77U Y A HIIN(O9)
T, GATA-3IE=7 F U (O97). 7 A0, & F(102-103), 77 A X HLIVG9)TEN
FRRESN TS, INLDCGATAKEGEHED ) bELZHZEHOHAFORTIE. DNA
BEFAA VHABVHAEER> Y, ALEHEORFOMTIIEL B TEa—XIEE
BERESIN T 5(99). GATAREEHEDDNAK G FX 1 VIZi3C45 1 T D Hdn
T 4 ¥ —FEE(CXXC-X,,-CXXCO)A2EE 2 o TV A A, ZHIERIBEDOCASY 4 T DOHEER
T4 H—%bDATHEAL FRVE VFERCXXC-X;-CXXC) E DB LBHLMICE
o TW5h(66) CNETIKHRESINTVATY TR, E bBLU=T M) DGATA-1.
GATA-2. GATA-3DDNADIEEFFIONZ LT 5 &, BT 1 U H—F AL Y D—RK
HEIIE LR TI9~98% & W) BmWHEESH S, £ TIDFX A /337 5PCR
T4 =% EHR L. BHEDDNAZFHWTPCRZAT) &, BICHFENLDNAKEEH
BO—HEBIRTEDLERT,
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RKEBTIR, v P BLOYTADE., BLU 7Y ERIEDDNAD L HEME L
72, T8 T 4 ¥ H —E S ODNAB R DERAEFIZRE L2, ZOMRINITIZHON
TV, HLVDNABABHEDHERRBT A ENTEL, SHICHET 1~
H—ESFODNAKE # FHWVWT, 77 FEDDNAT A 7T = o LV DNAKEERE

DEE*I—FLTWwA 7 u— V2 HEEL, IBERS ZHREL,

F2H MEBIUNE

1. 9v FBDOHRNAB X UPoly(A) RNAD FHHL

S5y VEQQERMMBERZTELLAAT Y VAHBIZAN, BFIRIC L7z, WA
BEPERLLE. 20mDO T TV A VFF T T 52— MEWR (50 % Guanidin isothio-
cyanate, 100 mM BEERF + V) 7 4 pHS5.0,5SmMEDTA) %M 7780 Y KREV 2 F A HF—%
FAWTH—LBHeE Lz, IERLOERPICE L., 8,000Xg T4 M= L7ze EiF
#2mlDt 7 A7 a5 4 FEH (83 % CsCl, 100 mM BEEE S ) 7 A pH 5.0, 5 mM
EDTA) EIZER L. 35000Xg TI12~15FR]IC b7z o T L 72(Hitachi, SW55) 77 =
VUAVF AT T A— MEBRB BV KZ, EOEXE2L2mDE ZATHRL, 2
W EERELD) Bz, 80 %Y/ — VT3 [Pk o 72f%. ETSHE# (10 mM Tris-HCI, 10 mM
EDTA, 0.5% SDS) #1501 N RNADLEZBRE L7z COBRELZIEBEIEL. F5
N7ZRNABBZ3IM 7 =/ =Vl L7z, 2BEDOW T Y/ — V& Nz —20CIZ305 Ek
B L7, 15000Xg TI0 FREL LT, BONTZLBETODTY / — IV THEE L. Fl

770 50 u IDTEARE W EE L, 260 nm & 280 nm DRI A HIE L. £ DA HHERNA
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DME*IRE LEEZIT o720 40 1 gRNA/MIDRNAS260 nmDWIN1.0% 5-2 % LARE T
&, Ty FPE2gL D5mgD T v N BHERNARIR L N,
mRNA (30ligotex-dT30 (AAREH TL) T HV, BRNADLLHFHBEL 725 1 mgD

DFHERNABIAREW (10 mM Tris-Cl pH7.5, 1 mM EDTA-2Na, 0.1 % SDS] % /il

AN |
A TEETO.SmlE L7, 0.5ml?DO0ligotex-dT30% Iz . 65CT57MZAEME L, KET35%
&% L7 SMNaCl% 0.1 mifnz ., 37CCI07BMRIE L 720 15,000Xg T105 =0 L

BEEBE, LB Y1 moOEEREE R (10 mM Tris-HCI pH 7.5, 1 mM EDTA, 0.1 % SDS,
100 mM NaCl) (Zf&& L 72, 37CT10 7 ERIERE. 15,000X g T105 &0 L B = B
720 ThiB % TEARME 0.5 mlZ fEE L 65C TS50 N5 L mRNA % Oligotex-dT307* 5 & H L

"o KIE15,000XgT 107 =L L. FiEZEINL 720 100 1DO3MEEERT F 1) 7 4

(pH5.6) L 1mIDHE Ly / —NEkiNz. —80CIZ305HRE Le TN %E15000XgT 10
SHEEL L, BBV, WBETI0%T Y /) — )V THE L, FU%15,000XgT 1057 f8%
LTEEL EEERRW Tz, 5N mRNADILE % 50 ¢ IO TERRE R IZ S L. K D260nm

DENZHELEE L TDLHIZL T, 1 mgDRNAD HPoly(A) ' RNA% 15 p gfF7z,

2. cDNADA KK

Pharmaciatt #? cDNA Synthesis Kit # Fi\> T, cDNAZ &R L 720 T DKitld,
Gubler and Hoffman @ A{E(10)ICH EDOWVT N5, HEDOHEEZLUTIIRT, Sugd
poly(A) ' RNA % $5EI & L CTH\:, OligodT)%* 77 4 ¥— & L CTReverse Transcriptase I~ & 1)
first strand cDNA % &5 L 72, E.coli DNA Polymerase I 3 & UF RNaseH#* Fi V>, second strand

cDNA &8 L7z, 1§ 5 M 72cDNAIZ. Klenow Fragment THLIE L THFiEERWG L L. EcoRI
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adaptor 23855 & &, FIVABICX o TDNARBRE L7, EROBBICIH) AT E/: [0

P] -dCTP%> 53K ¥ 72cDNAEIZ0.5 4 gTH o 720 PCRDOIEFHIIH2E Tk 72 FiEIC
Tiéo ff.o

3. 9v FEDDNAT AT F) —DOFER

cDNA 10ng % 10~40ng?® 7°7 A I FpUC18 (EcoRI'TYIHT LI Y ~EEfL L 72 d
D) \THAANTz, MABR T5 A I FREO RS DOEEIZ500.1& L, Takara Shuzo
HEY T —E¥EHANWTI6CT REHARIEEZITo720 5477 ) —VERDZHRIZILE.coli
IM83%k % vy, Bio RadHt#Gene Pulser CLL 7 s TRV — 3 3 V2 X » CIEEIR L/
(105, 106)o TV 7 M UKL — ¥ 3 VIZZEE20 p U US4 4 12 M2 1055 K& L 7
%, 25V TIT o7z ZMIZ1ImID L-brothx MMz . 37°C305 FIME L 72, W#120 1%
S0pgmlDT ¥ ¥ EGLbrothERIEMIZEHR L, 37CTRRMEELL, 20X

IZL CcDNARIEA LMAMRE 79 A3 F2ED, #4X10E0aa=— %217,

4, AQZ—NATNFAL X — g3 VEIZLIBDNATA TS —D

AT ) == T

¢cDNAGA TG —DAZ ) —= 3, o= —NNA, 7Y ¥4 EB—3 g E
WL D475 72(93) BEREH LOao——2o OO —X 7 4 V¥ —(Z8EEH, 10%
SDS% & F 72 A (Whatman 3MM) LT3 MAEL . >RI120.5M NaOH, 1.5 M NaCl %

EFEAMETSHTEMIBL 720 £DT%1.5MNaCl, 0.5 M Tris-HClpH 8.0 Z & F 72 5
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HET59 R, E512X28SC (1XSSC= 150 mM NaCl, 15 mM citrate-Na pH 7.0) % & F &
722 E TSR B 2T o2, 74 NVY — 2 BIRTHBEIEHE, B+ —T >
T80T 1D N—F 2 V47 WDNA% 7 4 V¥ — EIZEE L 72,

INA T F AL ¥ = a YW (XS Denhardt's™, X1 SSC, 1% SDS, 0.1mg/ml %
M7 #EFDNA) HCTRCAFBM T LN TV ITA - ar &fTole R=) v H—%

>34 4 %184 Random priming DNA labeling Kit % FiV>C [o”P] -dCTPCE&R L -7 0 —7

23X100cpm/ml & 2B 912z, SSCTR~ISEEENA 7)) ¥ A ¥ -2 a r&f7o
720 74 NVET —IXEBIETE6XSSC, 0.1% SDSIZ & 5155 M D k&%, 55CT3XSSC, 0.1%
SDS# &L TF1XSSC, 0.1% SDSIC L B8k 2T o720 TANVY —REBR LB - T DF
7T T4 —EITV, TANY—ETTA=THRINAT ) FA XL IMBITHIET 5 2
Do — 2 BREM EPOPE Lo, INEEREMICEEK L CHEI %K, FROK
ET2LR, 3RAV ) ==V FRfToCH—au=— %2187,

1 X Denhardt's: 0.02% Ficoll, 0.02% polyvinylpyrrolidone, 0.02% BSA

5. DNAEEEF|DOHRE

EOEIRLIFEICED T AI FERE L., HIREEEIC L o TcDNA%R #H Y
MR E Lz SRERYTZUNMT I FFVERKKBNICL D SBEL., EIXL A%, pUC
187 & —|ZMARATY 7 70— & Lz, BERFOREIZ, Z&KEHEHE HICTOYOBO
#t %iSequenase Version2.0 DNA Sequencing Kit% FiV>, 74 F LI X D 4727291, 92).
BIZTFHNT 70 75 4 GENETYX (SDCHEL) % v, HERH %8BT L 72,

54



1. BICRWHEEINHLWY £ TODNAKEESEAY

BICERENICHEET ADNARKAEEHEMPH /K -ATPaseaB L 712 v b &

ZFO7OE—F —FFHIRAFRBIES L. TODNAKESEHEILIEEES)(G/C)PuPu
(G/C)NGAT(A/T)PuPy Z 583 2 T L B TH O AT L7z FE L 7Z38RECH I3
GATARBAEHE DR ABEII6 2 EA TV, 2 TCCATAREEBEHEDRTFHDOE VI
74 VA= FALVONICEH LT, BICHERNZDNAKSEBHEICH T 5cDNAT R
L7 TTGATARKEEHE DTS 7 1 »F—%, PCREEIZHE- THEPSOFRL
cDNAKX DR TEL LT, TIAY—%FBE L, VA, L FBIT=TM)D
GATA-1, 2, 3 CHER 74 V=% I—FLTWHEERFZEL (K4-1) . E
TIAR—FLUTDOL)ITHREL

primer F (forward) 5" CGTCGACTACCTATGCAACGCCTGCGG 3
TG T T T
primer R (reverse) 5' CGTCGACACAGGCGTTGTTGCAAACGGG 3
G A A A T A
c cC
G

75 BRIEDCDNA (1ng) % V> Tprimer F & primer RAFFE T IZPCRRE % 4T ©
728 2 A, 194bpDODNAKTH R HEIEST 5 Z & ASTE 72, TOWR # BINE. FiBREL
L. pUCI8 (HincIliZ X o> THIMIENTWA) 2270 -2V Lk, /Boniz15ED 7
O — v DIBEERFIZRE L L T A, GATA-2(97,99, 100). GATA-3(97, 99, 101-103) DAt

W3HEHDO I NF TIRMEIN TV WIS T 4 VT — R A A VOESESI ZBH S 22T
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X 4-1

mouse
human
chicken
human
chicken
mouse
human
chicken

mouse
human
chicken
human
chicken
mouse
human
chicken

mouse
human
chicken
human
chicken
mouse
human
chicken

mouse
human
chicken
human
chicken
mouse
human
chicken

ik ARy A GV

GATA-1
GATA-1
GATA-1
GATA-2
GATA-2
GATA-3
GATA-3
¢~TA-3

GATA-1
GATA-1
GATA-1
GATA-2
GATA-2
GATA-3
GATA-3
GATA-3

GATA-1
GATA-1
GATA-1
GATA-2
GATA-2
GATA-3
GATA-3
GATA-3

GATA-1
GATA-1
GATA-1
GATA-2
GATA-2
GATA-3
GATA-3
GATA-3

primer F
GGTCACTACCTGTGCAATGCCTGTGGCTTGTATCACAAGATGAATGGTTAG
GGCCACTACCTATGCAACGCCTGCGGCCTCTATCACAAGATGAATGGGCAG
GGGCATTACCTGTGCAACGCCTGCGGGCTCTACCACCGCCTCAACGGCTIAG
GGCCACTACCTCTGCAATGCCTGTGCCCTUCTACCACAAGATGAATGGGTAS
GGGCATTACCTGTGTAACGCCTGCGGGCTCTACCACAAAATGAACGGTCAA
GGGCACTACCTTTGCAATGCGTGCGGACTCTACCATAAAATGAATGGGCAG
GGACACTACCTGTGCAACGCCTGCGGGCTCTATCACAAAATGAACGGACAS
GGGCACTACTTGTGTAACGCCTGTGGACTCTATCACAARATGAATGGGLAG

AACCGGCCTCTCATCCGGCCCAAGAAGUGAATSAT PETCAGCAAATSSS A
AACAGGCCCCTCATCCGGCCCAAGAAGCOCCTGATTGTCAGTAAACGACTA
AACCGCCCGCTCATCCGCCCCAAAAAGCGCCTGCTGGTGAGTAAGCGCGCA
AACCGACCACTCATCAAGCCCAAGCGAAGACTGTCGGCCGCCAGAAGAGLCC
AACCGACCTCTCATTAAACCCAAACGAAGGCTGTCAGCGGCCAGGAGAGCA
AACCGGCCCCTTATCAAGCCCAAGCGAAGGCTGTCGGCAGCAAGGAGAGCA
AACCGGCCCCTCATTAAGCCCAAGCGAAGGCTGTCTGCAGCCAGGAGAGT A

AACCGACCCCTGATTAAACCCAAGAGAAGGCTGTCTGCAGCCAGGAGGGLS

GGCACCCAATGCACTAACTGTCAAACGACCACTACAACACTCTGGCGGAGG
GGTCCTCAGTGCACCAACTGCCAGACGACCACCACGACACTGTCGCGGAGA
GGCACAGTGTGCAGCAACTGCCAGACATCCACCACCACTCTGTGGCGTCGT
GGCACCTGTTGTGCAAATTGTCAGACGACAACCACCACCTTATGGCGCCGA
GGGACGTGTTGTGCCAACTGTCAGACAACCACCACGACCTTATGGCGACGC
GGGACATCCTGCGCGAACTGTCAGACCACCACGACCACCCTCTGGAGGAGS
GGGACGTCCTGTGCGAACTGTCAGACCACCACAACCACACTGTSGAGGAGG
GGCACGTCCTGTGCTAACTGTCAGACCACCACCACCACCCTGTGGAGGAGA

primar =
AATGCCAGCGGAGATCCGGTATGCAATGCC TGS
AATGCCAGTGGGGATCCCGTGCTGCAATGCCTGC
AGCCCCATGGGGGACCCCGTCTGCAACGCCTGC
AACGCCAACGGGGACCCTGTCTGCAACGCCTGE
AACGCCAACGGGGACCCGGTTTGTAATGCCTGE
AACGCTAATGGGGACCCGGTCTGCAATGCGTGT

AATGCCAATGGGGACCCTGTCTGCAATGCCTGT
AATGCCAACGGCGATCCTGTCTGTAATGCCTGT

H— % EIET AODPCRT I A < —

GATA-1 [¥ 7 A(67), & }(98), =7 F J(97)] GATA-2 [k F(100), =7 + ) (97)]
GATA-3 [V A(101), & F(102), =7 b JOT)] DESRT 4 Vv H—FAA{ vk a—
FyBEERIIER L7z BT+ v W — %R T ACysBEIIHIET 22 N %
KFTED L7, primer F, primer RIZHIG T 5845 % THTRL 77,
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GATA-2 LYHKMNGQONRPLIKPKRRLSAARRAGTCCANCQTTTTTLWRRNANGD

GATA-3  mmmmmmmmmmmmmmeeeme o Smmmmmmm e
GATA-GT1 --§----L§---—-- QK-VPSS--L-LS~-=-H-mm==mmmam E-E
GATA-GT2 —------—- I-——---- Q----- §--V-L§---—==—=-——--——== E-E
GATA-GT3 --§---RL§-----~ Q----- S--V-LS-A--=--T-—--===== E-E

M4-2 TEZ¥EPSEONIHLVESE T A H—FAA DT I/ ERELS
PCR#\Z iV primer F& primer RE VT, 7 DEDCDNAT 1 77 1) 7 5 g

T4 Y= KA ha—FLTWADNAKTH 2 HEEE L., EET I /BRECFI &R
L72e 7% OCGATAIZIIET A7 I /BRECHI & B UREIZ— TR L7,
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HIEWNTEN (M4-2) o ZOFHLVY A TODNARKE KA A V2 FOEHE:
GATA-GT1. GATA-GT23 X I'GATA-GT3 & &ffiF7: (K 4-2) . GTidgastrointestinal tract
PO L, WEREERELZISEO 7 O—-2D95 5, 1 EHGATA-2(97, 99, 100)
. 5{EASGATA-3(97,99,101-103)% . 7EAGATA-GT1%. 1MHAGATA-GT2%., €L T
1 ASGATA-GT3% I— FLTWiz, 59 PBITTT ZABENDDNAIZLDOWT S, [k
B L7z Ty FEPLEONZZE-V 1 2D B, 1EIZGATA-GTIZ % L T
D1 HEIZGATA-GT2% 2 — FLTWi, RTABRLEONZ6HO I T—-YD )b,
1 BIZGATA-GT1 %, 4 fHIIGATA-GT2%. 25 1A GATA-3% 2 — FLTWwW/z,
79 PBLPT T ADE TIIGATA-GT2H i % {. © L TGATA-GT1. GATA-GT3,
GATA-3DNETHEL TWite BEDERIZ. INETIZHON TR WIEHEDH L

DNAKEESERE (GATA-GT1. GATA-GT2. GATA-GT3) O"BICHFLETATER TR L T

Wb,

2. GATA-GT1. GATA-GT2IZxtIed A5 v FeDNAD B L HEE 7 3/ BRECY

RIZTy b, XTADE, T DOERETHEEZEB R THFEL TV HGATA-GT
1. GATA-GT2B L U7 ¥ O BMEEICR W SN7ZGATA-GT3ICEH L, IhbDek?
I— FLTWADNAZ O— 2 EA20ICT7y FEDNATA T I ) =% A7) —= 7
L7z 70 —7& LT, 7%GATA-GT1. GATA-GT2. GATA-GT3DHEELT 1 > 77— F X
1 Y OEFEFE 2 — FT 5DNAKH (K4-2) 2RV, ZORKRE, #4X10ED T
O=—h56, 9EOREIsO—2 (F 80— UNol~9) 2155 LD TE N, WERY %
RELZE A, 70— UNoTAGATAGTIOEE %, 7 10— UNodWGATA-GT2D & EK
FI—FLTWh, 20— 2No.lWdHEERT 1+ VW —Em3dFo Tk h o /2h5, 74%FB
DT I EEFREN O W IVEF IV IVEKERF TI6TFREIZGATA-GT2 L EEIC—FK L Tz,
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DNARSA F XA Y E L TEELKEL IO 74 V-2 RELTWE I DL, 7
00— YNo.LIiZcDNAZ AR L ZBRICATICTE 2D DO TH B REED TV, o7 1T —
YNENTNHGATAGTIO T I/ Kifll e R\ 7z o u— > Th o7z,
7 v PGATA-GTIO&EE* 32— FLTWAIEEEY L7 I /B *K4-3A

WZRL72 GATA-GTUZ3 9 1 DT I /EH» 5% 1), DNAKEIZHEE LIEA 2 oD M
7 4 VI —(CXXC-X,-CXXO) 2 Fo TWiz, 5T REL LTHEB T4 v —
FXA &0 7 37 Kl CTEOHISEREN OB TRV — %, WNVEF IV IVKgllT
2 2MEDSerfFE X F o 72N (Cys-3025%2E 75 Ala-3915% 2 D/H]) 2 ROIFAHZ LA TE
%o GATA-GTID 2 DDHERT7 4 VY H—DOIZ, 7054 v FF—FAIZL - T VERIL
ENFBHSerfEz., (KRXXSH L CIIRRXSXHL18ZHE) KRVPS (230~234) 2SF7EL T
Wiz, TDSer-2345K L. TUTAUFF—LCILLoTH Y VEMELI RS FRE
(RXXSXR)(18) T&H 5 (RVPSSR, 231~236) o ZD &9 L2IFHA 24EEDS. GATA-GT1D
BREICT LT ED &) RxE 2 Fo TV A PEREV, T v FGATA-GT2D, &K% I —
FLTWAIERERS LT I VBB #X4-3BICR L7, GATA-GT2iE, 44007 3/
BRRRENO L D, IFMMBEEL LTHEHSR 74 Y/ FAAL VX0 7 X/ Kiglll< 9@

(Ala-118~Ala-126) B L U6 (Ala-174~Ala-179) DAFZRENPOBS 7 FAY —% | 7
VR F VR TGATA-GT1 & [AIFRIC Serfi 2 1T E A 725 (Cys-3025%4E7> 5 Ala-3915%
EDOMIZ 2 2FREDSaxBZEVHBH) R ROTHIENTE, $/2GATA-GT2TH 22
DHERT 4 VT —DETTIT ALV FF—FAIL Lo TY VEALE N5 5 Serb%(18)

RRLS (258~261) 7SFEL 720
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~268 CGACTTGGGAGGACCTGTTGCTCTTCACTGACCTCGATCAGGCCGCGACCGCCAGCAAGCTGCTGTGGTCCAGCCGGGGCGCC A
-180 GAGTCCCTTCGCGGCCGAGCAGCCGGAGGAAATGTACCAGACGCTCGCCGCTCTGTCCAGCCAGGGGCCCGCCGCTTACGACGGTGCT LT
-90 CGGCGGCTTCGTACACTCCGCAGCTGCGCGGCGGCGGCGGCCGCGGCAGCCAGCTCTCCGGTCTACGTGCCCACCACACGCGTGGGLTTY
1 ATGCTGCCCGGCCTGCCTTACCTGCAGGGGGCGGGCAGCGGGCCCAGCAATCACGCGGGCGGCGCGGGCGCCCACCCGGGCTGGCCTTAT

M L P G L P Y L Q GA G S G P S NH A G G A G A H P G W P T 3¢

91 GCCTCCGCCGACAGCCCCCCGTATGGCGGGGGTGGTGCAGCGGGCGGCGGCGCGGCCGGACCCGGAGGTGCGGGATCAGCCACAGCTCAT
A S A D S P P Y GG G G A A G G G A A G P G G A G S A T & H <!

181 GCCTCTGCACGCTTCCCCTACTCGCCCAGCCCGCCCATGGCCAACGGCGCCGCGCGGGACCCCGGGGGCTACGTGGCTGCGGGCGGCGCG
A S AR F P Y S P S P PMANTGA A ARUDUPGGYVAAGG A 30

271 GGCGCGGGTAGCGTGAGTGGCGGTGGCGGCAGCCTGGCGGCCATGGGTGGCCGGGAGCACCAGTACAGCTCGCTGTCCGCAGCCAGGLCS
G A G § V S 66 666G S L A AMGGREUH®ROQY S S L S A AR P 12¢

361 CTGAACGGGACGTACCACCACCACCATCATCACCACCCGACCTACTCGCCCTACATGGGCGCTCCTCTGACTCCCGCCTGGCCAGTGGSEA
L NG T Y H H H H H H H P T Y S P Y M G A P L T P A W P a G P2

451 CCCTTCGAAACGCCGGTGCTCCACAGTTTACAGAGCCGCGCGGGAGCTCCACTCCCGGTGCCACGAGGCCCCAGCGLAGACCTETTEGAS
P F E T PV L H S L Q S R AG AP L PV P R G P s A& D L L

[ L4

541 GACCTGTCGGAGAGCCGCGAGTGCGTGAACTGTGGCTCCATCCAGACGCCACTGTGGAGACGAGATGGCACCGGTCATTACCTGTGCART
3TC TG -
5 L s E R E clv niclg s 1 0 T P L 4 R R D G T G H Y L C'x 210

831 GCATGCGGTCTCTACAGTAAGATGAACGGCCTCAGCAGGCCCCTCATCAAGCCACAGAAGCGCGTGCCTTCATCACGACGGCTTGGACTS
ol g Yy s K M N G L S R P L I K P O KR V P S S R CR L G 1 240
A e

721 TECTGTGCCAACTGTCACACCACAACCACTACCTTATGGCGTAGARACGCTGAGGGTGAGCCCOTGTGCAATGCTIGCGGGCTTTATATS
s cla nyicluw 7 7 v 7 7 L w RRNAEGE P vicln aicleg v v »

311 AAACTCCATGGGGTGCCTCGACCACTTGCTATGAAAAAAGAAGGAATTCAAACCAGGAAACGAAAACCTAAAAATATAAATAAGTCGAAA
K L H ¢ v P R P L A M K K E G I O T R K R K P K N I N K ¢ K

(W)
[$]
IS

901 GCTTGCTCCGGTAACAGCTCTGTTCCTATGACTCCAACTTCCTCCTCCTCTAATTCAGATGACTGCACCAAAAATACTTCTCCTCCCACA
A C S G NS SV PMTPTS S S SN SDDCTKNT S F P T

[
W]

991 CAGTCGACTGCCTCAGGGGTGGGTGCATCAGTGATGTC TGCAGTGGGAGAAAGTGCCAACCCTGAGAACAGTGACCTCAAGTATTCAGGT
Qs T A s GV G A S V M S5 AV G E S A NP EN S D L K Y

1081 CAAGATGGCCTCTACATAGGTGTCAGTTTGTCCTCCCCTGCCGAAGTTACATCCTCGGTGCGACAGGATTCTTGGTGTGC TCTGGCC TS
Q b GG L Y I 6V S L 8§ S P A E V T S S V R Q D s w C A L A °

1171 GCCTGAGCTGGTGCTGCCAAGGGCTCTGAAGGCCTCATACCACTTGTGTCTGATTTTGTCCAGCAGTCCAGATGGCGGCAAAAAATGCAS
A 391

1261 ACATAACATTCCTTCGATGCGTGATTTCTGTGCCTTTGTTTTGAAAGAGATATATTTCCCAAGAAGCTTATTGAAGTAAGAAGAGATGGG
1351 TCTTTGTAGGAAGGGGCAGCACAGTGGGCGTGTGGCCTATTCCTGTCAGCCTGGGTCTGCTTCCAGCCAGCTTGCCTCTGGCTCTGCTCC
1441 ACACCAGTGGGAGAAACTGTGACAATGACTGGGGCCTTGTCTGCTAAGGAAGATTGAGAGATTAAAAAAAAAATAGTTTGTGTATTGCTC
1531 CAAATCATGTGCTTCTTGTGATCAACCTTGGTTATCCCAGAATTC

4-3A T v FGATA-GT1D—RKFEE

7 v N GATA-GTIDCDNADISERF| L HEET I / BREFIZ R L7z, BERFOF
RN, BRI 2 F U ATG) DR DIEE Y +1& L TED Lz, AENCEIREEMet
PoDT IVEEEFERLE, 7054 ¥ F—FAIZLD ) VEML S NE S B
[RRXS £ 72IZKRXXS] (I8)AAL T TR L, 70574 Y FF—ECIlZL by VEIL
SN HEFH] [RXXSXR] (18)%CE TFTHT, ANVEF2) VEFEHFF—XIzkh ) o
FRib &) 2EEF [RXX(S/T)] (18)% AR TR L 720 PCRDprimeriZ #2434 2 15 2L AL %
KENFHTRLZ,
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CCCGAGGCTCCGCTGTTGITG
CAGCTCCGCGGACTCACGGAGATCGCGCCGGCTCTCTGGGAAACTGGAGCTGGCCAGGACTGTCGCTTCGAAGGGAACGGGCCCTCTTCG
TCCTTCGCTGGAGCCGCACTGGAGCCACCAAATGCGCCTGGGTGTGCAGCAGGCAGAAAGCAAGGACTAGGCACCTCTAGCCCGTGGGTG
ATCCGAAGGCCTGCGCAGGGTGTTCGAGACCAGTC TTGACTGAGTTC TGGGCATCTCCAGCCTCTGGGCCCTGGAGTAGAGTCAGCCCTC
CTGCAGTTTCTGGAGCAACCACAAATCCAATTTGGGATTTTTGTTTTCTTCTTGAGCAAACCAGAGCC TAAAGATTGTTGCTC TGATGLT
GGATTTAATTCGTATATATTTTGAGCGAGTTGGGCCTGTCCTCATTGTTTTTTGATCTCCGTTTTCGCGACAGTTCTGCACACCTGTATT
CCAATTCTTGTCGCTTTGGTCTGCCGCGCCCGCGTGGGC TCCTTGACTTGCAAATAAAGGGGAGCACACCGAAGCTCAGAGCTTGGGGLG
ATGTACCAAAGCCTGGCTATGGCCGCCAACCACGGGCCCCCGCCGGGCGCCTACGAAGC GGG TGGACCTGGCGCCTTCATGCACAGTSTT
M ¥ Q S L H G P P P G A Y E A G G P G A F M H S A M A & N 4

[ I B
SRV S T
v B oy
IR

w2~ o
b i he b

3GCGCCGCSTCCTCGCCCGTCTACGTGCCCACTCCGCGGETGCCGTCCTC TG TCCTGCGCC TGTCCTACCTGCAGGGCGSA
A A S S P VY V P T PRV P S s V L G L 5§ Y L Q G G

[¥]
bt
%)

(4]

181 GCTGCTTCTGGAGCCACCTCGGETGGCAGCTCCGGGGCLCGGCCCGTCGGGTGUTGGGCCTGGGCACCCAGCAGGGTAGCCCGGGCTGGAGT
A A 35 G A T £ G G S5 5 G A G P S G A G P G T Q QG S P G oW o=

w
o

271 CAGGCTGGAGCTGAGGGAGCCGCTTACACCCCACCGCCTGTGTCCCCGCGCTTCTCCTTCCCGGGGACTACTGGGTCCCTGGCGGCCGLC
Q A G A E G A A Y T P P PV S PRF S F P G T TG S L A A A 120

361 GCCGCCGCTGCCGCAGCCCGGGAAGCTGCAGCCTACAGCAGTAGCGGCGGGGCAGCCGGCGCTGGCCTGGCTGGCCGAGAGCAGTACGGG
A A A A A AREAAAY S S S G G AAG A G L A G R EOQYG 150

GTCCGGGCTTCGCAGGCTCCTACTCCAGCCCCTACCCAGCCTACATGGCCCATGTGGGCGCATCCTGGGCCGCAGCCGCTGCCGCCTCC

~
= ?» 66 F A G s ¥ S5 S P Y P A Y M A DV G A S W A A A A A A

o
s

541 GCCGGCCCCTTCGACAGCCCAGTCCTGCACAGCCTACCTGGCCGGGCCAACCCTGCGAGACACCCCAATCTCGATATGTTTGATGACTTL

A G P F D S PV L H S L P GRANUPAURUHUPNULDMTF D D F Zie

531 TCAGAAGGCAGAGAGTGTGTCAACTGCGGGGCCATGTCCACCCCACTCTGGAGGCGAGATGGGACAGGACACTACCTATGCAACGCCTGT
s 2. s R ety n’e'c A M s T P L W R R D G T G H Y L IlctN a 7 Iil

Tt EECCTCTACCACAAGATGAATGGTATCAACCGGCCCCTCATCAAGCCTCAGCGCCGGCTGTCTGCCTCCCGCCGGGTAGGCCTCTC{I?T
S L Y H K M N G I N R P L I K P O R R_L S A S R R YV G L 5 ¢ 27C
A

311 GCCAACTGCCAGACTACCACCACCACACTGTGGCGCCGTAACGCTGAGGGCGAGTCTGTTTGCARTGCCTGCGGCCTCTACATGAAGCTC
& N T o T T 7 o7 T I Ww R R N A E 6 & p vicly alcle 1, v v x 1 3cC

301 CATGGGGTTCCCAGGCCTCTTGCAATGCGGAAGGAGGGGATTCAAACCAGAAAACGGAAGCCCAAGARATC TGAATAAATCTAAGACACCA
oG v P R P L A M R K E G I O T R K R K P K N L N K S K T P 33¢C

991 GCAGGTCCTCCTGGCGAGAGCCTCCCTCCCTCCAGTGGTGCCTCCAGCAACTCCAGCAACGCCACCAGCAGCAGCAGCAGCAGTGAAGAG

A G P P G E S L P P S S G A S S NS S NAT S S S S S s E E 36

1081 ATGCGCCCCATCAAGACAGAGCCCGGGCTGTCATCTCACTATGGGCACAGCAGCTCCATGTCCCAGACATTCAGTACTGTGTCCGGCCAT
P I K T E P G L S $§$ H Y G H S S$ s M $§ Q T F S T V S G H 350

<4
oo

1171 GGGTCCTCCATCCATCCAGTGCTGTCGGCTCTGARGCTC TCCCCACAAGGCTATCCATCTCCTGTCACTCAGACATCACAGGCCAGCTCC

G s I # P V L $§ A L K L S P Q G ¥ P S§ P V T Q T S5 Q & S S s20
CSACTCTTGGAACAGCCTGGTCCTGGCTGACAGTCATGGGGACATAATCACCGCGTAATCAGCACCCCCTTCCCTCTTCAAATTS
D §s w N 5 L V L A D S$ H G D I I T A *

'S
o
o

1351 CTGCTCGGACTTGGGACCTGGGGCCAGCAAAGTARAAGGCTGGGGCACCCTGGCCAGCCCCTCTGTGTGGGAACAACTCCTGAAGAACAA
1441 CTGGTAGAACTTGAAGTTGTTGACAATCACTTAGGGATAAGGGTGCTGGGTTTCTTCAAATACCTTTCCAGGTGGAGCACTGGAAGAAGT
1531 CTGCATTCTCACAGAAAAGCCCACCTTGGCTGCAAGCACAGCACAGTGAGGCTCTTCAGTGAGCAGGAGACTTC TTCCTCCTTCTCTACC
1621 TGCCTGTCCAGGACAGACACATAATCTTCACCCCAGCTCCCCACCCCAGTGGC TGTGGTGATGGGTTTTTCTTTGTGATCCTAGAGTGGC
1711 TGTAGGGACCGAGGCTTCAAGACACTGTCTACAGCCGGCGCAGGGTGTCTACTTGTGGACTAGACATAGCAGCCCTGCCCTTGTCCAACA
1801 CTCCCCTTGAGGCATGGAACATCTCATGTGTCCCATACCTGATCTGACTCCAAAGCGCTGGGTGCAGTGCAGATGTTACTGAGTGCTTCC
1891 TGGGGGGTTTAGGTGAGGAGAAGGCACATCACCCATCACACAGATCGCAGCCCGTCAGAGGTGCCTTCCCTTCCTCTCCCAGGAACAGCA
1981 ACCCCCTTGCTCTCCAGCCTGAACATCTCCTACCCTCTGTAAAACTAGAGCCCAGTTGTACAGCAGGCTAATACCACTAGGTGCTGTTCC
2071 CAGCATCCATTTCCACCTCTTCACACACAGGGGTTCCAAGGAGGAACAAAACCTGCTACTAAAGCAGGGTTGGTGACTGTGCTCATCTGC
2161 ACCTTGGGACCCTCTGGAGGTTGTGTCTACAGCACAATCCTGCCCCCAGGACTCCAGCTTACTTGCTCTGAGCCTGCCAAGCCAAGCTCT
2251 CTCAAGTCAGACAGTTAACTGGCTCTGGGACTTTCTCCAGCACAGATCCTTTGTCTAGAAAATACGGACTGTTTGCAAAACAAATTCAGA
GCAGAAACAACAAAGGGAAATTTTTGAAAGGACAAGGGTGATGGATGGAAGAAGATGTCCCCAGGCCTGATGGGACAGCCATGCTTGCAG
TTGTGCTAGAACTGGCAACCCCTCTCCCTCCTCCATTACTGGGGCTCCCARAGATTCTTCCTTGTCTTCATCACCCACAGAGCTGTAGCC
AACTGTGGCATTACCTTGTTTTGCCCCARAATTTCCAGCCCCGCCCCTAAACCTTACTGGCCGTAGCAGAGAATAGCTTTGAACCAAGATT
CTGTTGTAATCATTTACGCTGTTTCTCCCTCAAGGCCGCCTTCCTATGCCTCCCCCTCCTCCACAACCCGTTAACATTGTCTTAAGGTGA
AATGGCTGTAAAATCAGTATTTAACTAATAAATTTATCTGTATTACTCTTAA

O o W

[ I S SR X Y
P NV I N
[T S

4-3B T v FGATA-GT2DO — KA &

7 v P GATA-GT2DcDNADIEFERLS] L #E T I / BRERSI /R L 72, polyAfdins &
TWIC2ETIRE OV, 2OMOEFIEIN4-3ALFRLEIDEH N,
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3. GATARKAEAE O —RIEEDILE

KL T8 5 N72GATA-GT1. GATA-GT2& TN F TIZHI LN TV 5GATAK
AEHEGATA-1(67,97-98). GATA-2(97,99, 100). GATA-3(97, 99, 101-103)D 7 I ./ BREL
IR 4-51R L7z, BERT 4 27— MRBFAHFELDNAKE F XM L dhTwb
11873 /ERBREDCHEEEL, WATHA (K4-5,A) « TOHEEBHN. GATARKEE
A B & 'GATA-GT1. GATA-GT2OHTL A RFESNTWE I DD D, BELHS
GATA-GT1RGATA-GT2IC BV TH, DNAFEE FA M &% oTWAH I LHAHETS %,
Z D F XA YIZGATA-1, GATA-2, GATA-3D [ T79%> 5 96% DAREMED S % o —/TDNAKE
ERAAZOT I KB EANVEF D VKER Z BT 5 L GATA-2, GATA-3D T
ZNENA6% & 56%. GATA-1L GATA-2D [ TI% & 4%. GATA-1L GATA-3DTI% &
4%DMEFEL PR ON LD o7 (K4-5,B) o GATA-GT13 L U'GATA-GT2D Hh 7 4
¥ H =5 % GATA-1. GATA-2, GATA3D LD LB L /2L 2 A, FNEFNT0~T3%.
75~81%DAHE D H -7z (H4-5,B) o MOFEB TGATA-GT1 L3MEDGATAKE G &EH
ECRMOLEERITH &, 73/ KFEATIZ6~10%., 7 IVAKRF ¥ IVKEHE TIZ3~10%D
MEE L2272 Ao 720 FIBRICGATA-GT2E 3TEDGATARKAEHE L OLETIET I /K

il T5~10%. #IVERF D IVKFETU~16%DEEME L % h o 72s L EDOHED S

(B4-5,B) . GATA-GT18 X I'GATA-GT2iZGATA-1, GATA-2, GATA-3DDNAKE&
FAALVEBOWHASYEZD > TBH ., GATABRAEHRED 7 73 —IZHFHL) BT L,
LA LINE TIZH STV BGATA-1(67, 97-98). GATA-2(97, 99, 100). GATA-3(97, 99,
101-103) £ 137E o 2% L\ "DNAK S EHE TH S Z LAVRKR SN B,
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4. GATARAEEHZEOHE"Y v B LI

KEFEIZBWTH L L RV H &N 72GATA-GT1 £ GATA-GT2IZ, £EHO 707
AV FF LIl oT) VELENBIBRESFET AL 2RI RH L, LrLY >
FALIC & o TGATA-1, -2, 3D ENR TV A TR, BAET TIEHINTVwiR Y,
% Z CHAIDIEDGATARKEGEBE L H L WEBEOM TRFSN TV A BT, 70
TAVFF—EA, TUTArFF—EC, BITINVET ) VEREFEEFF—-EIZXD
) VAL AREREICER L, U VBMLE R AREDONEE, [4-4 DI~IVITR
L72o IDFEE TIE, GATA2B L UGATA3IZDA D IVET 1) VIKGFEX F—EIld -
TY VB LS NIE S Serfi b L < IIThefkE: (RXXS/T) (I8)VFET 5, UDMHEITII,
TRTOGATARKEELHEICANVET o) VIKFEF F—EiZ L o T YERIE S 14T 5 Ser
T 72 I3 ThiB Q) DHFERET b, MDFHEBII2ODES 7 + W — DB DIF & Th /- 5HE
T, 70574 FF—FXAIZLoTY YBRILSIN D BSerfRE0)NT I/ Kumlll 2, AV
72 VIREEF F - B2 & o TY VBRIL S NS S ThefREE(18) 254 )V AR F 2V Kim ]
WCHEET S, 7aT A4 FF—FAILL 5 VERILENAL(18)IX. GATA-GT1. GATA-GT272
\7T7% { GATA2B L FGATABIZ BV THRF SN T WA, GATA- 1T %D o 72,
GATA-GTIDA 7T T 4 ¥ F—XCIZL o TH ) YELENIZ 5 SerfRZ(18)H5. T DHEf
fLCER > THEEL Tz, LA o T, GATA-GT1 L GATA-GT2H R4 5 ) v BR ik
Lo THE SN TWATEEEASH S, WIVEFVVERBONIVET 1) VIREES
F—=Xilk o T YBLESNFBEALIZ. GATA-GT1. GATA-GT2IZIIRIF SN T Wi
Dotz FIREICIVOSERTH 2B A I NVETF o) VIEFEEF F—¥IZ Lo T VEME
XNIGHThedE 2B X USerf%#(18)13. GATA-1, GATA-2, GATA-3TOARFEIN T
720 TD X % lEA 5 GATA-GT1 £ GATA-GT2iE, TN E TIZHIS TV 5GATA-1,
GATA-2, GATA-3IZE% o721 VEMEIZ X o THIH SN TV B IEEHEEZEZ TLWiZA

-

Jo
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Zinc finger Zinc finger

B

I

IIT Iv
I 1T I1T v
human GATA-1 LRGTLPLPPCE WRRDRTG KKRLIVSKRAGTQ NRPLTMRKDGIQTRNRKASGK
Ca Ca Ca Ca

human GATA-2 KQRSKTRSCSE WRRDGTG KRRLSAARRAGTC NRPLTMKKEGIQTRNRKMSNK
Ca Ca A Ca Ca Ca

human GATA-3 KSRPKARSSTE WRRDGTG KRRLSAARRAGTS NRPLTMKKEGIQTRNRKMSSK
Ca Ca A Ca Ca Ca
rat GATA-GT1 PSADLLEDLSE WRRDGTG QOKRVPSSRRLGLS PRPLAMKKEGIQTRKRKPKNI
Ca A C
rat GATA-GT2 PNLDMFDDFSE WRRDGTG QRRLSASRRVGLS PRPLAMRKEGIQTRKRKPKNL
Ca A

A; cAMP dependent kinase
C; protein kinase C

Ca; Calmodulin dependent kinase

X 4-4 GATA-GT1. GATA-GT2. GATA-1. GATA-2, GATA-3EHHE®D
HE) VERLERAL

b F DGATA-1(98). GATA-2(100), GATA-3(102)¢ T v b DGATA-GT1, GATA-
CT2DHEER T 4 Y H — F AL VEBEERAMIIKRDb L, 7074 vFF—¥iC
FoT) vELENEREYSOHEMLLILILIVE LTERERT I/ BRECY)
BB LT, TOFA v FF—FAILL DY) VEML S WG AELY) [RRXST 724
KRXXS] (I8)% AL FHTHELY. 7HF 4 ¥ FF—+¥C [RXXSXR] U)B LU
VEF L) VREEF P [RXXS/T)] (18)TY VB LS g2 EH & £ €NnC
YR, Cak TRRTIRL
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4-5 GATA-GT1. GATA-GT2B L Ut FGATARAEBRE O —RIEEZEDOLE

A. F v FNDGATA-GT1. GATA-GT28 L U’k b DGATA-1(98). GATA-2(100). GATA-3
A02)DT I /BRI A B L, B T4 VA= FAA Y EEHTEHATRL,

B. LOGATABEAEZEHKICOWTT I VBREFIOMFABEZR Lz, ZI3ESRT 1 27—
FXAL Y, NIZERE DD T I KW, CldAVEF I VRRAOMENZ HE L
TWh,

A.

human GATA-2 1 : MEVAPEQPGWMAHPAVLNAQHPDSHHPGLAHNYMEPAHVLPPDEVDVFFN
human GATA~3 1 MEVTADQPRWVSH-HHPAVLNGQHPDTH
human GATA-1 1: MEFPGLGSLGTSEPL
human GATA-2 51 : HLDSQGNPYYANPAQRGVSYSPAHARLTGGQMCRPHLLHSPGLPWLDGGK
human GATA-3 28 : HPGLSHSYMDAAQYPLPEEVDVLFNIDGQGNHVPPYYGNSVRATVQRYPP
rat GATA-GT2 1: MYQSLAMAANHGPPPGAYEAGGPGAFM
human GATA-1 16 : PQFVDPALVSSTPESGVFFPSGPEGLDAAASSTAPSTATAAAAALAYYRD
human GATA-2 101 : AALSAAHHKTWTVSPFSKTPLHPSAAGGPGGHSLCTQGLGVGGGSSGSSV
human GATA-3 78 : THHGSQVCRPPLLHGSLPWLDGGKALGSHHTASPWNLSPFSKTSIHHGSP
rat GATA-GT1 1 : MLPGLPYLQGAGSGPSNHAGGAGAHPGWPQASAPSPPYGGGGAAGGGAAG

rat GATA-GT2 28 : HSAGAASSPVYVPTPRVPSSVLGLSYLQGGGSGAASGATSGGSSGAGPSG

human GATA-1 66 : AEAYRHSPVFQVYPLLNCMEGIPGGSPYAGWAYGKTGLYPASTVCPTRED
human GATA-2 151 : ASLTPTAAHSGSHLFGFPPRHPKELSPDPSTTGAASPASSSAGGSSARGE
human GATA-3 128 : GPLSVYPPASSSSLSGGHASPHLFTFPPTPPKDVSPDPSLSTPGSAGSAR
rat GATA-GT1 51 : PGGAGSATAHASARFPYSPSPPMANGAARDPGGYVAAGGAGAGSVSGGGG
rat GATA-GT2 78 : AGPGTQQGSPGWSQAGAEGAAYTPPPVSPALLLPGDYWVPRAAAARAAAR
human GATA-1 116 : SPPQAVEDLDGKGSTSFLETLKTERLSPDLLTLGPALPSSLPVPNSAYGG
human GATA-2 201 : DKDGVKYQASLTESMKMESGRPLRPGLATMGTQPATHHPIPTYPSYVPAA
human GATA-3 178 : QDEKECL--KYQVPLPDSMKLESSHSRGSMTALGGASSSTHHPITTYPPY
rat GATA-GT1 101 : GSLAAMGGREHQYSSLSAARPLNGTYHHHHHHHPTYSPYMGAPLTPAWPA
rat GATA-GT2 128 : EAAAYSSSGGAAGAGLAGREQYGRRASAGSYSSPYPAYMADVGASWAAAA
human GATA-1 166 : PDFSSTFFSPTGSPLNSAAYSSPKLRGTLPLPPCEARECVNCGATATPLW
human GATA-2 251 : AHDYSSGLFHPGSFLGGPASSFTPKQRSKTRSCSEGRECVNCGATATPLW
human GATA-3 226 : VPEYSSGLFPPSSLLGGSPTGFGCKSRPKARSSTEGRECVNCGATSTPLW
rat GATA~-GT1 151 : GPFETPVLHSLQSRAGAPLPVPRGPSADLLEDLéFSRECVNCGSIQTPLW
rat GATA-GT2 178 : AASAGPFDSPVLHSLPGRANPARHPNLDMFDDFSEGRECVNCGAMSTPLW
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human GATA-1 216 : [RRDRTGHYLCNACGLYHKMNGQNRPLIRPKKRLIVSKRAGTQCTNCQTTT
human GATA-2 301 : |RRDGTGHYLCNACGFYHKMKGQONRPLIKPKRRLSAARRAGTCCANCQTTT
human GATA-3 276 : |RRDGTGHYLCNACGLYHKMNGQNRPLIKPKRRLSAARRAGTSCANCQTTT
rat GATA-GT1 201 : |RRDGTGHYLCNACGLYSKMNGLSRPLIKPQKRVPSSRRLGLSCANCHTTT
rat GATA-GT2 228 : |RRDGTGHYLCNACGLYHKMNGINRPLIKPOQRRLSASRRVGLSCANCQTTT
human GATA-1 266 : | TTLWRRNASGDPVCNACGLYYKLHQVNRPLTMRKDGIQTRNRKASGKGKK
human GATA-2 351 : [TTLWRRNANGDPVCNACGLYYKLHNVNRPLTMKKEGIQTRNRKMSNKSKK
human GATA-3 326 : |TTLWRRNANGDPVCNACGLYYKLHNINRPLTMKKEGIQTRNRKMSSKSKK
rat GATA-GT1 251 : |[TTLWRRNAEGEPVCNACGLYMKLHGVPRPLAMKKEGIQTRKRKPKNINKS
rat GATA-GT2 278 : |[TTLWRRNAEGEPVCNACGLYMKLHGVPRPLAMRKEGIQTRKRKPKNLNKS
human GATA-1 316 : [KRIGSSLGGTGAAEGPAGGFMVVAGGSGSGNCGEVASGLTLGPPGTAHLYQ
human GATA-2 401 : |[SKKGAECFEELSKCMQEKSSPFSAAALAGHMAPMGHLPPFSHSGHILPTP
human GATA-3 376 : |CKKVHDSLEDFPKNSSFNPAALSRHMSSLSHISPFSHSSHMLTTPTPMHP
rat GATA-GT1 301 SGNSSVPMTPTSSSSNSDDCTKNTSPPTQSTASGVGASVMSAVGESA
rat GATA-GT2 328 : |[KTJPAGPPGESLPPSSGASSNSSNATSSSSSSEEMRPIKTEPGLSSHYGHS
human GATA-1 366 : GLGPVVLSGPVSHLMPFPGPLLGSPTGSFPTGPMPPTTSTTVVAPLSS
human GATA-2 451 : TPIHPSSSLSFGHPHPSSMVTAMG
human GATA-3 426 : PSSLSFGPHHPSSMVTAMG
rat GATA-GT1 351 : NPENSDLKYSGQDGLYIGVSLSSPAEVTSSVRQDSWCALALA
rat GATA-GT2 378 : SSMSQTFSTVSGHGSSIHPVLSALKLSPQGYPSPVTQTSQASSKQODSWNS
rat GATA-GT2 428 : LVLADSHGDIYTA
B.
N Z C

human GATA-1

human GATA-2 | 9 82 4

human GATA-3 9| 46 82|93 4|56

GATA-GT1 9/10| 6 70| 7173 7] 3|10
GATA-GT2 | 10{ 10| 5| 34 75|78 |81 (86 111316 |11
1 2 3 GT1 GT2 1 2 3 GT1 GT2 1 2 3 GTt GT2
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H'/K -ATPaseDaB L U 7=y MNEEZFOTHE— ¥ —HBUIFFERIZ

HET 5, BICHFENLDNAKEESERE DO EELIZ(G/C)PuPu(G/C)NGAT(A/T)PuPy T
AT EREIBTHLNIL, RETRIOBARFEEMTE, chITizaoh
WRWHLWERED., 77, v, BILOYTRIIFAETAIEER LT, Thb %k
GATA-GT1, GATA-GT2. GATA-GT3& 1), 7 v P DEH5GATA-GT1. GATA-GT2
DEFE%*I— KT HDNATBEEL., Zho0—XkiEETRE L2, WED 2 DOHER
T4 YH—=FALVE, B FERTADGATA-L, -2, -3&H~T5~81% & ) BV 8R4
BHolze LL, FNEDHT I/ KFEB LTHIVKRF TV IVEREEITIZ. GATA-1,
GATA-2, GATA- 3L IR o7, LA > T, GATA-GT1 & GATA-GT2IZGATA
BEEHE7 73— BTABRAGLEZTLIVY, TNFETIXALN TR WERE
BizfTo TVWAHEHETH A LHm LT,

LAY I VIIREREEENLCT FoVEEY 7 5 — BRI L., MiaA
CAMPE % LR &5, Zhicedbhwnr a7 4 ¥ F— BANEMEL S N EBEGWAYR
EENDBEEZ LI LNTEB(52)s GATA-GTIB X GATA-GT2OWTNIZH, TH T
£V FF—FAILL o TY VERIL S N8 5 Serbk2(18) (F N EFNSer-234 & Ser-261) HHFAE
LTWwiz, SNLDSerkE L 2MEOFESR 7 4+ » H—DOMICHFELTBD ., TOFKRELNY
VELEND L ICK o T 2MEDHEEE T 4 Y — F AL Y OMFHEENEIL L. DNAKS
HEIEENFH I N T B TREELSD S, L 72A> TGATA-GT1H 5V IIGATA-GT2A 7 1
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TAvFF—PAILL->TY) VERMELEN, BELEMHIL L. H /K -ATPaseo 7= v b

DmRNADILEEDHEMT AL EZH I ENTE 5,

EBRIZ, AT IVEA XL EELCEMARICGERASESE, HK -
ATPase DmRNADNTIZ2E TINS5 L W) HMEDPFDH BH(52)e LDL BT 7 F Y EMD
mRNA S [FRFICEML TB Y CORRVEMBIZS T 2HFENLEEHIE 2 KB L T
5 MIEERID D B DNAKAICHEG L TCWAESR T 4 v H—FX L0 YERILIZ, T
LADNADEBMERELEEGICEIABEELEZ L EDTE L, LA > TIDHEED
) Y EBRALASGATA-GTIEHEDAEICES L, R YBIEA e X IV TRES N TD
TwiEnd,

RO, TAN) VR TE2FLa) Vit ThRESINL, FANY ¥
RT TN VIZHEHCTBED EAEFIERI T, L2 o THESWORAEITIE
ANVET2) AMEFEEFF—EOEEEZL 5N 5, GATA-GT1E L GATA-GT2H%Y ~
BALIZ X o TRRET SN TV B2 E ) PIISEFEL CIRETL TRtz 5 % v,
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253 GATA-GT1B X FGATA-GT2OH /K -ATPase Bz F 70— ¥ —

IS

ST 4 O —HEEFOREHNETICIZGATAR & &HE(67).
Spl (64) . TFIIA (65) . ZVIaNF a4 FEEME (66) EoH D, I OHEEHDNA
NOFEEICHES L TWAZEPMONT VS, GATARAELZIZIZHI 7 1 » H—
(CXXC-X,,-CXXO)D 2 AL TB Y, TNREFNDDNAKEABEIB L L TOREEIFFH
LRTWwD (108) o HNVEF IV IVERBOHES 7 1+ v —ik. ¥ 7 AGATA-1HFD
GATAFCFINDFREAIZWIATH 5(108)s THIZXT LT, 73/ KIFHEOHESH T + '~
DNANDEE DFERERPLTERICEEG L T3V 575, TNDOATIIGATAERFI~DE AR
BV EPHRESINTVS(108), F7/2SpIRTFIIATII TSR 7 4 ¥ 13 3 BWATHFAET
57, DNANDFEEITIZ3ET L b UBETH ), SOIIHSET 1 Y H— DIV — THEEDE
SIDNANDKEADERMZREL TWA I EPHLPIZENTWA09), ZD LI IS
GATAL. Spl. TFHIAIZBWTHER 7 1 W —1EEIIDNARE F A 4 Y & L THREL Tw
HIEMREINT VA,
RIFZE CHEE L 72cDNAD O — KT 520 DEHEGATA-GT1, GATA-GT2i3 k&
FGATA-1(98) & ENENT0% L T5%DAHRIED & HHERT 4 VT — FA AL Y &2FoTW

BHo CNOHEEELEHEDN., H/K -ATPaseD o p 371 = v MEIEFA8,53,57)D T
OE— % —fHBIIH S, BOEELEDOHKERY] [(G/C)PuPu(G/C)NGAT(A/T)PuPy] 24
ETHEDPE I DRI TAIULEND B, I TGATA-GT1B & F'GATA-GT2D . DNAKEE
FXAVEEZONLBEET 4 v H—~ FAAL Y EENOEY %2 — K4 5DNAKHK % 7
FAI FIZHAANKGHEICER S, HoN-EHEODNABATESE 2RI L, %
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DFER. GATA-GT21IFE D12 (G/C)PuPu(G/C)NGAT(A/T)PuPyEeH | % 2k L 720 T DEE
X, 4% { & B GATA-GT22%n vivo TGATA-1, GATA-2, GATA-3 & [AlEkICDNAR A &EH

HELTRELTWDZEEZREL TS,

H2H MEBIUHE
1. BB~ Y- LHEKE

RETREBENRI ¥ —L LTHWpTT-7iE, T7T70E— ¥ —OFE T IZSDES
BLUFERRAGBA T+ =2 ), ZDT I Ndel TALA> H Clal ERIZ F T66bpD 27 1 —
= ¥ 7 ERAL (multi-cloning site) & Ff o TV 5, FEFIZT T X I FMEABE 2 BIRT 5700,

T EDV) YIHEBETFPFEL TR A110), 7 H— =V FEHAD THICGATA-GTL, &
HWIIGATA-GT2 % EA L, INEHBEEL L TABEBL2IM (F'-ompTrBmB) 2583 &
H7. BR2ZIKKIZZ 07 A7 2 20— ViR TH D, S5IZLon 7B T 7 —E¥B LT
OmpT7'H 77 —E¥%ZRIEL TV5, TOIZIPTG (isopropyl-1-thio- 3 -D(-)-galacto-
pyranoside) %Nz % L TIRNARY 2 5 —E¥AFEEN, TIFUE— ¥ - TOEETF

PIERWICERE X5 2 EATE B(111),

2. GATA-GT138 L NGATA-GTREHEDFHEREHE

Lbroth (10g1K) T b, SgIBERIF A, 5gANaCl) (2, 100 g/ml7T ~
) ryBIU2SugmZ a5 47 223—VEMAZ, GATA-GT1H L  IIGATA-GT2 %

BOMABRZ 79X FE2EALLZBL2ZEZ. 650 nmDEED0.8127% 5 F T37C THE
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L7, BRRBEN04mME 25 X 9 IZIPTGE INZ37C C2EEREE2E L GATA-GT1d L <

I ZGATA-GT2% & L 72(111),

3. KW oMM EOFE(112)

44,

GATA-GT13 % W\ IZGATA-GT2 % cDNAD HERE S ¥ 724, 1.2mIDEEER % &
) 8,000 X g T2 I L 720 BN L 72 K H % 100 1 IDFRE A [50 mM Tris (pH7.5) ,
1 mM EDTA, 1 mM DTT, | mM PMSF (phenylmethanesulfonyl flouride) ] (2% L 72, WAE
EFRTHTHEBERBRLRZECGEHEIEL, VYV F—2%205mgmle 25 &) 1Tz,
ACIZTISHRIR L 720 THUTHEAL T VU L ERIME 25 LD 12X, 4CIZTISHRIE
L7z 15000X g T 307 M=%, EEZELL . BEWHAICKH L CIERENT L2, ET
#%15,000X g T105 & L. EEZ20p 1T DIZ0E L. MASEERE AW TERIZHEE &
¥, —70CICTRFEL .

4. DNAFEETHHEDORIL
VT MEOHIZ L ADNAL DFEERIRE L VERKET, FATRITEN

FeHEI ol T U713 T v FH/K'-ATPase g7 2= v D70 E— ¥ —HIED

StyI-Psti#f - (195bp) Z W72 (K3-6) o
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5 3ET AR

I\

1. 9 v FGATA-GT1B L UGATA-GTREHE D KIGHE I BT 5 HEEL

5 v NGATA-GTIDHESR 7 1 V F— F X 4 V&2 &L (Ala31~Ala391) %
32— F3 5cDNA (Stul-92~Stu1-1202) %, BN ¥ —pT7-TDEcoRIGRALIZHFEA LpT
T-IGT1 2 BB L 720 FAEIZ, GATA-GT2DAlal26~Gly369% 2 — K3 5cDNA (Smal380
~Smal 1104) %pT7-7DSmal FALIIEA L. pT7-IGT2RERL L 720 HHIEX T AI K
DHIREERZ B 2 ER S 5 & & b ITIREEY 2 E L. GATA-GT1H L U'GATA-GT2D HE
R 7 A YH— FRAAL U5, BIRSNBMSITHAZIN TS Z L ZRER L2, Sz 7
FAIFBIURY ¥ —pT7-72 KIGRBL2IRICEA L. 185 N WEEERBL21/pT7-7
GT1, BL21/pT7-7GT2, BL21/pT7- 1) % LL T DEERIZH W /2,

BL21/pT7-7GT1, BL21/pT7-7GT2, BL21/pT7-7 % 37°C T650nm® & B %%0.6 ~0.8 |2
BT TEEL, IPIGERMLTIRY AT —B2FHE L7z, 37CTS S I2FHEE L.
T7 70 E— ¥ —XE T OFEARS 2EE 8472, pT7-7GT1iE. GATA-GT1DEH] (Ser32
~Ala391) DOWIRIZFNEFNSFRE L TREDPTT-INS ¥ —HEDOT I ) Brr o @E
YEHEY2— FLTW5h, FEREICPTT-IGT2IE. GATA-GT2DELH (Glu368~Pro368) O
MR ICSPRE L 1I8RED T I/ BRBRE LR OMEEHEZI—FLTWE, XI5 —-TH
AHpTT-TETT 7 U E— ¥ —DFIIZGATA-GT1, GATA-GT2 & (ZERIRDNERED T I/
BEFRET I FL TV, TNFROKRGEOMMB ML, MABE TIXIFD
I— FT5EHEPDNAICKEET AN EIDPET VY 7 MEIZL o TRIB L 72,
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2. GATA-GT1 B X UGATA-GT2E&HEDH' /K" -ATPase g 71 = v M EZTFD

TUE— ¥ —FEEANDFES

HMAHLZ 77T A X FpT7-71GTIB L UpT7-71GTIC I~ FENTWB T v b
GATA-GT 1 B X U'GATA-GT2EHEHH /K -ATPaseD B4 7= v MRIETF D Lt aHIK
WCKEETAPEIDPERBIT L, 70—7L LT, 9y bORY T2y MEERTFOT T
E— ¥ — IO Styl-Pstlfiff - (195bp) 2 v 72 (B3-5, L—>1) o BL21/pT7-7GT1,
BL21/pT7-7GT2, BL21/pT7-7% 2> b MRt i % s %L L 72 BL21/pT7-7GT2DHIHRIC I 7
O—7LiEETH5EREVRETEZ (B5-1. L—r56,7) « ZODNA-BEHEHEE
iz, I v FBOBHBETRDLZIDLIZIZFA UBEELZRT SADNY FE LTHRIE
T& 7o MEEE LZBL21/PTT-T (X275 —) OMBWIZIE, 7u—T7ICEAT52EHEIL
FELEPo772 (F5-1;b—22,3,4) o LA TTIAI FpT7-71GT2H 5
GATA-GT2DODNAKE S F A A U HSEE I, S o ICKBHEMIEA TR S 70— 7DNA
CHEEAEBER LA ER2R L TWS, —7., BL21pT7-IGTIOMHERICIZ, Tu—T7&
BETAIEOLERBTAILEDNTE LD o772 TRIZBELL BB LALEBEAEIALE
Tho72O0, KBEERSICL o TREFHESN LD EZEZ TnE,

FIBTTy POBOKIDHRLZEREDNHIC, H' /K -ATPaseDod &

CRp¥ 7=y MEETOTTE— ¥ —5HIB _ED(G/C)PuPu(G/C)NGAT(A/T)PuPyELH 14
&9 ADNAREEBE T RV L7z, KIBEAEATER EN/ZGATA-GT2A, ED L) 7%
DNAEEECH| 230 L T B Dh, FOREEEFERLLOIZERA ) IX 7 LEFF
%competitor& LT = V¥ 7 MEDOKIGEFICTIMA 2o LERFOEER (K5-2; L—>

1,2,3) Of%IZ. (G/C)PuPu(G/CNGAT(A/T)PuPYECH | 4 Fo 725 v FaB LU ¥ 7>
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1 2 3 4 5 6 7

5-1 GATA-GT2EHZ DDNANDFES

7 v PH' /K -ATPase® B 7L = v MBELZFD L [Styl(-180)2> 5 PsA(+8), M 3 -5
ZH] ODNAWTF (0.1 pmol) 2 BAHE# L, 7o —7& L7z, ZTHIZ, BL21pT7-7DHH
W [Opg 12pg 24uga8ug (ZNFNL—21, 2,3, 4128IE) 1 . HBHWVIE
BL21/pT7-7GT2DMME [1.24g, 2.4 g 48 ugEAE (FNEFNL—25, 6, 723t
&) 1 ZINZ 72, BL21pT7-ICT2OMBHICE TN HGATA-GT2L 7H—THEEEL, ¥
7 PLZZNNYEH, 5, 6, TTRITEL, 2B, T THW/AGATA-GT2iZ, Alal26

-Gly369D &7 F FTh b,
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1 2 3 4 5 6 7

5-2 GATA-GT2EHBHEDH /K -ATPase®DaB L N gH721=v FMNERLRTOD
THE— Y —HEANDEE

v PH'/K -ATPase® p 7 2= v FEETF O Lt [Styl(-180)%> 5 PsA(+8), X 3 - 5
ZH8] ODNAWTF (0.1 pmol) % BitiE#% L. GATA-GT2% & &BL21/pT7-7GT2D i K

=

(124 g) 1ZMZ 720 GATA-GT2EDNAWTR DAEEICL o TY T M LNV B, b=V
3. b BIXUGILEONG, L= 1R TU—-TDALADIY PO—VERT, L= 213

GATA-GT2% & ¥ %2 WBL21/pT7- 7O (1.24g) %A \72, competitor& L TRal(lb —
Y 4),Ro2(L—>5),RAI(LV—="6),RB2(L—>7) (M3-3BLU3-558) &Mz
720 2B, T I THWZGATA-GT2I2Alal26-Gly3695%E DR T F FTH %,
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= FEIEFOEF] (Ral,RB2) %competitord L THZ 5 &, BL21/pT7-7GT2D i &

T ADNAREGEHE L 7o — TR IR TE L o7 (H5-2, L= 4,

7) o FEEEFEFH- 2 WDNA (Ro2,RA1) MM CORKBARERIEDON R o7
(52, L—5,6) o $bbRal&Rp2ITO—-TLBAL. DNAREEHEL Y

U—70EIRONL otz LI o T, BL2IPTT-IGT2OMMHIHFET %
GATA-GT2 DNAKE A EHAZ L. (G/C)PuPu(G/C)NGAT(A/T)PuPyECY! % 585k L THEERMIC

BET A LR L7, BIRIEWVWT L 2o/ B Y DGATAK ALY Go2(113) b competitor &

hole ZOEHIICGGGCAACTGATAAGGATTCC T ) (G/C)PuPu(G/C)NGAT(A/T)
PuPy L FEH I TV 5, ZNIZGATA-GT2AGATAKE A EF — 7 (A/T)GATA(A/G) % 78 L
TWhHLDTHHEEZ D,

GATARABLE T, 2007 4 » H— 75, DNAKS KA1 v & LTH
BELTWA ZEDH|E SN TV A(108), FEEIZGATA-GTIE & 'GATA-GT2IZBWT L HE
$87 4 I —DDNAKEE FAA Y L THRBEL TV A L HEETE 5, ER. GATA-GT2D
WERT 4 VT — F AL ¥k &TiHEBAIaI26~Cly369% KGR ICBWTHEB S, DNAKE
DEFEEBEITOVTIRET L. GATA-GTIZZ v F g 7=y bOTOE—F —HBUIFR
BICHEETEREER L, FORAIMMIE. 7y FBLUT 7 hOHARLA-BICHEDY
72 DNAFE & & A g DA BL5(G/C)PuPu(G/ICNGAT(A/T)PuPy LR U TH o 720 L72A%o T

GATA-GT2i3. £ 3B TR BIVEHENLZDNAKEEHED—DOThbH LIERTE 2,
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KETKBEIIBWTERSE2EHE X, GATA-GT1S L UGATA-GT2N &
RCERCESHT 4 VT — R4 VBLTZOWMBIO—E,EEALZIHTTH S, LT~
728 9 IZGATA-GT2 R 7F FIIDNAICHEET A I e TE L, TNIEHEE T 1 V7 —7217
TDNAICKEETEDZEERL TS, [ARGRERICATA-LIZBNTRHRLN TS
(108), SEABETEE L /2L 912, GATA-GT1IE L UGATA-GT2DHER T 4 Y H— KX A
L7 I EBATIE. CAFVUVEBERLT I VEBEDY TS — HIVKRF IIVEKE
HITIEE) VEREICEALZEESFEL TS, I DHEEDNDNANDRESICEE ;2
BEERZLTOITEREESDH ), 2 O00ODNABABEHEOEEY BB TE 2R B
THULEND B, FFICGATA-GTIDOR G T F FIIDNAKEATEEE RS hro 72705, &R
APRBPSETREIT 2 ZLIRETH 5,
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%63 GATA-GT1B X UGATA-GT2BZFDEE DB RN

RAFFE T —KHEE X S 512 L 7-GATA-GT1. GATA-GT2&EHZI3HSH T 1
H—=FAL v RFEOH L VDNAKEERE TH S, cDNAZ KGR ICEEFREETHDL
N72GATA-GT2R 7 F Fid, BICHENZDNAKAEHE DR EES(G/C)PuPu(G/CNG
AT(A/T)PuPylHFEA L72o 3E TR B OBMME

ST ADNAKAEAR IR ICOAGFE L, M. M. T, i, RO i
SREBTE R o, LA > T, GATA-GT1 & GATA-GT275, B OBMHEICHFET %
FEHZICHIL LSS LD E ) HEmRNAL NV TRIERFIC BT 5 BELERE L7,

AETIE, 7v POEME (B, PR B, BB, BE. M. ME. B O
) & 75 BOMERB L UHARBL HHRRNAZ TR L. GATA-GT1E L 'GATA-GT2IZ
BT AmRNADERE SN TV 589 PRRE L7z,
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H2H MHEBIUHE

1. v beT7 Y DOEEZRD O DERNADTH

Ty OB 17g. M13g, Bl 1.1g, BHE 14, fill1g. K 18g. B
1.8 g, Mg 0.7 g, LK 0.7 g BL T 5 DB ORKEERS 1.4 g, FHAET 1.3 g 2 5HRNA
REBSEOEUMIIR LI AETRE L, BONLHERNARBLUTDOL ) THS, T b
B, 2.4 mg; i, 1.1 mg; B, 2.0 mg; #E5, 2.1 mg; fili, 0.4 mg; FFIE, 5.0 mg; 7, 3.2 mg; FEfE,

0.4 mg; ‘L&, 0.4 mg; 7% O B DRFELERSF, 1.0 mg; FHRES, 0.4 mg.

2. Northern Hybridization

() RNADZH

EZIEEHFTE L 7-RNAY . FIVATIVFE FERVAT I FEHWTE

S 20 gDFERNAR 6 1 1D B E [20 mM MOPS-NaOH pH7.0. 5SmM FEfR

F R4, ImMEDTA, 50 %KV AT IR, 17%FNVATIVEE F] 2B L. 60C

TTOHIRE L 72 BRABEBRE IR ETHHE L, 4 1D&EW| [0.1% BPB, 80 %7 ) &
T—v] MR,
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aD) T HE— AP IVERIKE

PRENA B W <10 [0.2 M MOPS-NaOH pH7.0, 50 mM FEEEF + ) 7 4, 10mM
EDTA-3Na] ZFE L. 10BHFRLBAVE, 1207 70— A7 VOERIZLTFO L9
WL TiTo 70 ¥4 TIESIKEIHE 7 770 — X(SIGMA) % 1.2g, KENRBE W X10%
10ml, CHUSHIKZ72miiN %, 120°C, 25JE SO B L 7 70 — A 2 58 L 72 1R,
H60CIZ % B THANLITIMD AV AT VT FEMZ 2. BRKIEEBICK LA
H, THO— AR EHDH,

EHSELRNAY FIVIZERE LEREIISOVEPT, 2 BT VI A>T
53100VIZ TRIIRFEIKEN L 720 kEIfR. WA X —A—HOLV =2 %240 & 5Tl ugml
IFTVohT7axA RiZLoTEREL L,

(Il) RNADT7 Oy T4 I BIYT7 4V —DRTLE

TV E20XSSCIZZRTI0NME L2, = a2V —X 7 4V ¥ — kA
R~15BE 70y 74 V7 L, BELEE/HBR—IN=T 4 VT —DBITIZE A, 2D
H T AT S ATHRG A — 7 > T80T TAEFEALIE L 72, Hybridization B D&
[50%F VLT I F, 5XSSC, 0.1%SDS, 1XDenhard't, 50mM Na-Phosphate pH6.5.

2001 g ssDNA/ 1] HT42°C, 4 I Dprehybridization 4T 2 72,
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AV) NAT)FAE-aryBLIT 4 V5 —D%E

GATA-GTIEHRE ® 71— 7xPst 1(1,032)-Pst 1(1,575) (K 4-3A) WH %.

GATA-GT2? 7' 11 — 7' 1Z Pst 1(163)-Pst I(390) (X1 4 -3 B) Wik % . Boehringer Mannheimft 54

Random Priming Labeling Kit% Fi\»"C [0”P] -dCTPZELD AT 5 Z L IT &k o THE#EL

720 9SCTSHMBAEM L., KETESE L7270 — 7 % ImlDhybridization 3 A& 12 I 2
(2.5X10°cpm/ml) HELORCICTRIBLA, THIZT AV =%, 2TTI12
FERIE L 720
RIZT A IVE —%&, 2XSSC, 0.1% SDSEFWIC TEIRTISHEWEE L7z aHE
HERIE L 2B OBEEITV. 74V — OBEHEEDI500cpmELA T2 72 5 T, 0.1X
SSC, 0.1 % SDS #FWIC TEIRI5. b L < 130.1XSSC, 0.1 % SDS &2 T42°CT155 R

EELZ, 74NV —%BRE LIk, A= NFTVF 5714 —%FFo7,

%3 H AR

1. GATA-GT13 X U'GATA-GT2EBIZFDEEE D B2

GATA-GT1 & GATA-GT2O—KHEEZ BT H L HER T 4 VM= F ALV I2B
WTT X/ ERIRET86%. X7 L AT FTI0%DMAMELNH 5, LA Lad S 2 DFEEL
HTid, 200FBED—KEEDOHFMEIIE Y (B4-5) o %I TNorthern
Hybridization® 71— 7 & LT, 22D&BAE THEMED &K bRV HEEE H w7z,
GATA-GT1PD Ala-3447% 5 Ala-39138 & UF 3'9F 2 — FEEISICHIE T 5 544bp DDNAKTH
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(1,032~1,575bp) (M 4-3 A) #GATA-GTUIAT 2HEN L TO—T & L,
GATA-GT2!EGIn-55%> 5 Ala- 130D 55 % 2 — F§ 5, 228bpDDNARTH (163~390bp)
(K4-3B) #7u—7k L7,

Ty M OEWEHRPOHERNAYFAEL, SIVATNVTE FIZL o TREL /-t
1.2%7 0 — A CEBREKB 2172720 = PRV E—RT 4 V¥ —IZEHE L/, 2D
DYFRI 7 70 — 7 Thybridization 2 17 o 720 £ DFER. GATA-GT1B & U'GATA-GT2DHF
W% 70— 7 LiE {hybridized 5/ F&, BTHRHETEZ (K6: A,L—>1; B,
L—21) o INHD/NY FIZ28SHB L TM18SY KV — A RNA L B L T, GATA-GTIT
#93,300% 7 L &+ F F. GATA-GT2Tid#93,600X 7 L+ F FOR S IIin L Twiz,
GATA-GT2DHA 2 IE, HVEEEYW (1500 7 LA F F) »Bobhb, T-BICHR
THETIEDHAD, BTOINY FERIBETEL (M6-1: A,L—27;B,Lb—=>7) - L
7 LZoMolEE: (., B, PR, i, BRE. O TR c&edroi (H6:
A, L—22~6,8,9;B,1—22,3,56,8,9) o TDZ&iZ. GATAGTIB LU
GATA-GT2OmRNAZ'EEL LTET, TLFTFVLRFS LB TREL TWLIL2RLTW
Bo FBETIZ, BBL D DFTFVGATAGT2O Y 7 FdBo b (K6: B, L—4) o

Bid, BEHRROFET 2HRE & 20N OHARB LS 2o Twb, Ty b
B3, CO2O0DBETITTHETIORBEETH L, Lo TLIZERLZT Yy PDE
DIERNAIZ, 2ODBIZHEKTHLDOPEITN TS, £ THESS L HRTDTOS
ARSI TELTIDEEHNVT, 200BH»HHERNALZFE L, Northern
Hybridization % 47 o 72, DR, GATA-GT1HB & ’'GATA-GT2? 7 11 — 7 & hybridize T %
RNAL, BOMERIICHFEL TV (H6: A, L—10; B, L—210) » ZDRNA
IZ. GATA-GT1T3,300% 7 L +F F, GATA-GT2T#I4,600X 7 L+ F F £2,100X 7 L 7%
FFORSThHoTz, HABTIIRETE 2h o2 &M, GATAGTIB LIV
GATA-GT2DEIZFIZBRIWBZEDFE T SRR TOAEEIN TV A L fm L
720
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A 12 3 45 6 7 8 9 10 11

28s - 28s
- s
18s - | - - 18s
B 1 2 3 4 5 6 7 8 9 10 11
28s & 28s
-
18s -t 18s
-

X6 GATA-GT138 X 'GATA-GTEZFDELE D gssirZ:

7y bOBE B B BE. . R B OB, O (ThEhl—-21~9
X)) BT YEOMER (L—>10) . HIRAB (L—11) »5BRNA%
%4 |_Northern blot hybridization 47> 72, A.GATA-GTUZFREM 22 583 (1,032~1,575
bp, Ala344-Ala391i2xfIe) (K4-3) % 7u—7% L7, B.GATA-GT2IHREM 72 FHI
(163~390bp, Leus54-Ala130i2x$in) (M4-3) 270 —T7& L7, x—=h—& LTI R
'— LRNA (285t 18S) DkEINE X /R L7z, MEEWIIT Y FE (L—1) BLUY
Sy M (L=>7) CRbNAE, 7YDETIIHER (L—10) CEEEWHIRS
b,
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N

>
=ty

z

Pl

7K % CNorthern Hybridization 4T o 72§ %, GATA-GT18 X U'GATA-GT2D
mRNAIZ T (#ifE) T, ZLTHFBFLHVLEFL LB TEAIN TS Z L2 LM
12U 720 GATA-GT2IIBREICOHRIETE 2, INFTIIBE 2 EOHILE ICFET 2DNAK
EEAEICETAHEIL, 23N TV Ed o7, GATA-GTIE L 'GATA-GT2i3. HILE
BENICHEETPEEAGNT L EZ ONIDNAKAEHE TH 5, GATAGTIB LU
GATA-GT2iZ. GATAREAEHEGATA-1. GATA-2, GATA-3& LB C, Hgh7 4 » 7 —
FA AL T66H581% L V) BmWHRMZRE> Tz, GATA-IEHEIIHRFIRIZB N T
RwiZan, SEM-AMEOSEOHEICES L T A EEREKFTh L. GATA-1IZE
D%, B EZMR TOREL TV A(107). GATA2IIIME M EZMAL(100). GATA-
3IETY Y /RBR TR L TV EH, MORZFICB N THHRE I N TV 5(101), BEIC4ET
RL72 & D ICGATA2, GATABRBHREICBWTEEINTBY), MEFEBRIZED L)
2 BILFOEEZFE L TV 5 22 BIREV, GATA-GT1. GATA-GT2, GATA-2, GATA-3
PEHBEIIBVWTERIEELYHASG L TWABRETHOL 2L LAITE L b2 wEE X
%o
BEIZ 3E T~ & ) ICH /K -ATPases B2 T D 7 HE— ¥ —HRICHEEST S

DNAREEHEIZBICOHFEL ., . . BRE. M. BEOZMLE CIImE T
ol Lo TEE L THMBEICER L TWA5GATA-GT1 L GATA-GT2iZ, B4
DORMEEICHFRICHEE L., 3E TR L -DNABAEAE XL LIE5 L EiH L7,

3 7285 TGATA-GT1 £ GATA-GT2%%, ¥5 CGATA-GT2AMIETE 7201, BEH L Th
LOMBTEEE L AL BEFFEEENTWEZOTIEI WP LERX D, AFEDIE
£ & LT & 5 \Zin situ Dhybridization# TV GATA-GT1 & GATA-GT2ASE D & 9 7 flifa Tz
BEINTwah, LT EELEED TV 5,

84



ETE BEBIVEE
1. ABETRE O 2R

EHIEICRET 2B, BB (HCQ) 25WLTwh, TD) bHIEK'
EDORME R L o T, H/K -ATPase SRR T L TV B, CDOEERIZ & o THERE
NALOH BEZIZI00GHICE TR ) BREIIEREL 25, ZOL) ZBEPLFSIC
FHRETE 5%, H' /K -ATPaseld B IZ B W THRBHID DB 2 RERIEIC X o TEE/FIR
ENTW5E, L72d%o THY/K -ATPase I MARFREN 2 BT O RKBERAG B L BT 5
IZRTEIVEFNVTHLEELD,

ARAFFETiE. H /K -ATPase® 2 2D 7=y haB L U g DEIETF D, BEM

RICB2HENZEERGEELHOPICT 2 I L2 REEN L LTHELZED L, &

SAREBERICES L TWnb EEZLNADNAD LAY E DNAKAEHYE I » THF
b))

Fwit

1l

oo TORER, LTDL) LEREEB,

(A) #2EISRLZ L) 1C, € PHY/K -ATPase Doty 7= v MEET O
5'EitiEE. B EHFBOGBMADNALL FNEFNHEEEL, BERNEZRE L2, 2200
TUE— ¥ —BEOEERIIZ, AT OEAMNE D EOREII—H LTz, TOKER
d, BilBwTalr 72z y MEREFVRBRHICEEINTVLDIE, B OREIRADNAD
BRSO E BT o TV L LD ICHE KRNI R > TV HDTII R, BICFRB
CHET AEERHRTIEEG L TWAILERLTWS, & roor 7=y MEIETF

D5 LI, A DEEREKRTFOEES LISARVIFEL TWbH, InbH DA
NEELRBEZLTVEDON, FREDVTIFPHON TR WEFEFZIEETHAHL
WELEREIRFOAFETAO0PHEE ko 72,
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(B) BEIPHELBOLEBET, TLBEAETL, FESOHFELUIIEICHE
ELEBEZHENICAST L TVWABARBII O VW TOREZ STV, EFHIEIET
RL72ES1, Iy bar 72z y PEEFOTOE—F —FHREzHW, 7Y OB
MERCOAFEL T, CORBEBETFOLRERICHFRENIESGTIEREZRE TS L
BTE, TOEHEIEZ, e VOBEZFOTUE—F —FHBIZOKEA L, & M TI1H
BT, v NT2HEETEDEL TRIF SN TWATAATCAGCTG, F /238 A M5~ FEIT
CAGCTGATTA L W) BLHNIIHEE T A LHEE L 2o CODNAKAERE L., 75 DB
DR ICFET S L DR L7,

(C) H'/K'-ATPase D22oDH 7 2=y haB L g D&EEFIX. & DICEHE
BOICEEIND L 2 YRR THLPIZLTVWAHUS, 57) L7zd5> T, W72
=y MEEFREGEOBBICL o TEBERH L ZITTWELER LI LN TEL, £
Tor 72y MEEFOERIHFENIEET 2E&HEDY., g 71=y M EEZFO
OE—% —HBIZOEELBEPE) PR L, £2ORKR. F3ETRLALLDIC,
COBICEENLDNABESEAZIL., 9y Y7 2=y NELTFOTHE- Y —HE
DIEFTIAEET L FHLNI L, CO3BROEERN B L2,
GATAGCE 7213 A + 7 ¥ NI CGCTATCELHIAMRFEE N Tz, TDOEFIA B 72
Zv VEETFICBITEEAENEHEE L. a7 2=y FEIZFDTAATCAGCTG ¥ 72
ZHA T Y FAITCCAGCTGATTAESICHEAET A b0 &, g 72—y MEIETFD
GATAGCE 72i3# X b T ¥ FEITGCTATCESIZHEET 5 b DL, [F—DDNAKEEH
BEThHILEBRAERMLRLE, Thbb, BIUHFRNLZDNAESEHEORKAR
iz, aB LUt 7T =y MEETFTHRE L ZES O L,

5. (G/C)PuPu(G/C)NGAT(A/T)PuPy TH 5 Z L ATRIE &Ny ZDOEFIOBEA + 5~ N
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DEFNCOHEESTHI LD TED, ZODNAKABHEN BICOAFETHI LD,
(A) D#EFHRLLBbE, BILBI2FRNLEERN2To T ARl ZER L 20

(D) BIZEHEEMIIREVWE N -EAEPKET AL, £& LMK
FROMPATHARSN TV AGATAREEHE (GATA-1. GATA-2, GATA-3) 99D b D&
ILPTVz, T EDL, BIHFRNLEEAEDODNARKE FX A ViE, GATA-1Db
DELLMTVRELDLIER L7z, #TTHIBETRLZE DI, GATAKEEHHED
DNAEE FAA 3 bbb T« V= FA AL VOWMHEFNZ, v P BLUTTT A
DE., 77 BHEDODNAR SR L L THIELZ, TR, #H L WES 235

(GATA-GT1. GATA-GT2L GATA-GT3) HE(T 5 W TE L, $bbTI v b~y
A D E 7 HGATA-GT1 £ GATA-GT2, 7 % BHilEA 5 GATA-GT1. GATA-GT2, GATA-
GT3D3EEAFET 5 I LW TE, ZOH L WEHZEGATA-GT1, GATA-GT2, GATA-
GT3NaB LU Y72y MEEBETOSERBICESE L. BELHE L TV AT
E8 LT,

(E) ki25 v FBEDDNATA 75 ) —=h5, v PGATA-GTIB LU
GATA-GT2DEE%* 23— FLTWADNAZ O — 2 HEEL | E L 72IREERY] 2 5 —X
LT L72. GATA-GTLI3917 I / BR¥k#E. GATA-GT2i34407 I JBRIRE O 7%
D, MEOHE T 4 VH—FAAL VETIVBEEDL NV T86%DHFEIMNEFE> Tw
720 MOFEBRTIHEWHEMN (34%LTF) Lokd o7z, GATA-GT13 & I'GATA-GT2I
GATAE S ERZ LT 71 VM — FAAL YRS TMHE®IIZEAER L (18%LL
T) . &XHLVWEAETHAZ DL Lk o720 GATA-GT1H L 'GATA-GT2D
DDHET 4 Y H—DREIZ, cAMPEKERET O T A X F—XI2X D) VERMEE NG SHEC
FIA)DSHFAEL Tz, Fh, T4 v FF—ECRAINVET 2 VIKFESFF—ED

VERERALAII DOV T H B L, IO DEAENY VBB LU VB L E S
REEZTTVL MRS ZERL 72,
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(F) GATA-GT1 X 'GATA-CT2OEEFROMMBHFRE A TS 72012,
7y FOBE. IR, BN, BB, R, B . LR BEROBRNATZAE L 2, HBSET
L7 L 912, GATA-GT1B L U'GATA-GT2OmRNAIE B & O T2 TiddH 2 295 T+
5 ENTER, GATA-GT2IIRBRIZOBE L2, 275 OF 2 MIRL HRICTITTH
FRICERAT L2 & 2 A, FEIERNIC BV TO AGATA-GT1E & 'GATA-GT2OmRNA % #& 1 C

&7zo TDOZ &I, GATAGTIB L UGATA-GT2ASB LBV TaB XU pH 7=y &
ZFOEERGICES LEBAZ L ERLTWA, GATA-GTIB X 'GATA-GT2EHE. I
BICBNTHEELL TRDHAPEEL Tz, 2200EHEN., BOLOEFTIZBNTED
£ RBEFORREHFE L TV 5 H0EIREY,

(G) GATA-GT1B L UCGATA-GT2EHEIZZD—FKIEEDP L, aB LU RY
7=y bEEFO T E—F —HIBIZFEIET 5 (G/C)PuPu(G/C)NGAT(A/T)PuPyELH 12 &
BT AHLIERTEA, FLETRLAZLIIZ, GATA-GTIB X UGATA-GT2OHSH 7 1
= FAAL Y E2ECENERBREICBVTHEBEI L, ZOBRGATA-GT2IZaB L U R
Ty PEEFOTTE—F —FHIED (G/C)PuPu(G/C)NGAT(A/T)PuPyELHY 12 4 F R K
WHEL. 7y FEOBIEWZ AW ERE KB L T, GATA-GTIZE3ETIHRE L
- BHEENDNARAEELHEFDLDTH LT REENEWEHEL 72,
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2. 5BOWMFEDOELE

REFFEI BV THE L 2GATA-GT1E & 'GATA-GT2IX, HEh 7 4 VW — % ¥
O LV DNAKAEHE TH b, SHLICENLBEEIN:, RYWODNAKAEHE TH
o TNOHEOEHEIZINE CRADEE TCH B, £ L THILEIZBT 5EEA
ORI KELREEPDEEZXDLDDTH B, L% { & HGATA-GT2H, H /K -ATPase

D2ODY T2y baB LU pOEEFLRICHRNIIKETHI L, ETOERE

%

TS LIEAZ L 2B Lz, EHICH /K -ATPaseDaB L g 7= v MEIET
DELEJEM & GATA-GT2IZ X 2 EHFE 2 BT 5720121, a, g 722y FDEIR

FEREBETHILDOTELMIENTLETH S, HffaB LU 722y P EEFOERE
EHE AR ERIE, BYLMBEIFEL 2V EPOATERETH > 12, ERICEREE

X DS N & FERESERYICHEEDL L 2R &5 T B (115) T DB IX
H'/K -ATPaseifiEdotr 7= v FOEEFIFEL VI EPHREIN TS, ZTOM

FLICGATA-GT1. GATA-GT2AEE EN TV AH &) MIARHTH ) BREV . Ok
DRETE & BIZH /K -ATPase BIZF 2 BH L T\ 2 BEMIfR % ML 3 5 B & Rty
IRETHDEERD, 2D L) MR TEERERHFLEZ ONHCGATAGTIB LU
GATA-GT2OREZHL NI L, aB LR T2y MEGTOEERME. EH I

BRYIZERAL T L MOBEFOEERGBELEHT 2 O THROMEL ED L E
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