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*{jJf~~~ fPR FJ' -1 /'!Kti~ EVIl!MELlS mSW56~5H~J: 0 SJfu.~56~~tA:

0)~~f)TJ Vi, ~T GiJ~1T~ -C:e: k 2 0 !tpt~ t bZ..b. EVIl, db 0 I; \fj: MELl ~Dj([E]JI:

{~-=t-cT0~1~'~1sJfu.~~H~~T0-ilO){jJf~t~iltt0~~f~db ~, ?P-< O)~{J2L

J~~ t----::>jIIij~t~;!t$T 0 BJfu.~56~~~~~~I3AT0:' C iJ~ §l S"J~db 0.

1988!tp, ~TGfj:-y 7 A SJfu.~t~:j3~t0 7-1 ;VA~~t~J:0 SJfu.~56~~tA:

O)A~fJfip G, B Jfu.~ 7 -1 IVA 0) if / A~Jd~ J: ~ ,i¥m'~1:11:: l" t=.m:±{jlJJO)JI:{~

-=t- EVIl (geotropic yiral integration site-1) ~1t~Il"t=. (Morishita K et

aI, Cell, 1988) ([2Q 1A). -t 0)1~, 1::: r- B.rfu.~ ~~:j31; \ -C 3q21q26 ~{J*Ut~:j3 ft 0

t(3;3) (q21;q26), db 0 I;\fj: inv(3) (q21;q26) ~13{*~rrrH~J:0 EVIl 0).m-56

~ ~ ~ :e: 11: Oi), 1::: r- S.rfn.~ 0) .1=f:Jl {~-=t- {J*f~~ db 0 :. C ~ I3A G ;6:, t~ l" t=.
(Morishi ta K et aI, PNAS, 1992) ([2Q 1B). ~ G t~, :.:h C: ~{J2L l"t='~~~~T

B.rfn.~;6~1fT0 t(l;3) (p36;q21) ~13{*~J*O),iJ*J~iIi{~J: ~.m-56mT0~

mO)Jl1~-=t- MELl (MDSl!gVIl-like gene 1) ~1t~Il" t=. (Mochizuki Net aI, Blood,

2000) ([2Q 1C). MELl Jl1~-=t-tj:ffiJt±l0) EVIl Jl{~-=t-t~iWjv\tl3rRH1:~ t----::> Zinc finger

~,i¥[E]-=t-~db~, EVIl C 7 7 ~ !J ~~~PX: l" -Cl; \ t=.o :. 0) 7 7 ~ !J ~~fj:1; \

T:hO)iI:{~-=t-t~ t, Nl'iIffit~ PR FJ' -1 /' CW¥t-I:h0~~*~0)~JV~~~tp •~~
tt I; \ 2 $ ~ 0) 56m;6~ ~ tflg~ , Mt±l 0) B .rfn.~~ fj: PR ~!K < EVIl, db 0 I; \ tj:

MEL1S (short) iJ~:±t~56ml" -Cl; \t=. (Nishikata I et aI, Blood, 2003) .•iIi, •

,r,t*~~~$~J{B3 G0) :7";v~7°C O);!t~{jJf~t~ J: ~ EVIl !Kti-y 7 A 0):@.rfn.561::

~m~~~t'T~1TI; \, EVIl iJ~IOC1J€ GATA-2 Jl{~-=t-O)56m~mH~~-9-l", :± c l" -C=
~:@.rfn.t~:j31; \ -C GATA-2 Jl:1~-=t-0)56m~1CJ1g ~ it, :@.rfn.~*IH~§O)*tf$fC: ?i'11::~~ ~
-9-T0:'CiJ~I3AGiJ:,t~tt~t=. (Yuasa H et aI, EMBO J, 2005).

4'@], ;ft~ fj:*{jJf~~~O)Jl{~-=t-UiJ~iWj56m l" -C1;\0 s.rfn.~*m~§~t~1*tt

ffjU1lE1JiJ~1f:(±T0 ipiJMA:.k. -'CO)~;!f1:, EVIl 56~t~{*1; \ GATA-2 iI:{~-=t- IS Lim
6-7kb 0) EVIl ~iS' DNA @c.:7IH~ IOCf1€~iS', 'i¥iJ~{.I?:J1g l" -C I; \ t=.. -jj, Jm*,~fj(?i'

11::tflg~ t----::>1ttt*m~§~EVIl iJ~~ C DNA @c.:7lJf~~iS' l" -C~1¥-~1JUffjlJ l" G-CSF t~ J:

0?i'{I::~¥J~~li11: l"t=.. ~ t=. EVIl C: ~ C <, PR FJ' -1 /'~!K < MELlS (short)
~t?i'11::~~~li11:iJ~~:e:k. :.O)J: 5 tt GATA-2 Jl:1~-=t-0)56m~1m0)~1;\;6:,G,

.PJH156~ l"t=. EVIl ~ MELlS t~ J: 0,i¥fl1HlEIJO)~1I::iJ~ B.rfn.~56~f~----::>ttiJ~ 0;!t
$O)~tA:O)1f:(±iJ~I3A G iJ:, c it ~ -C:e: t=..
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1iJf ~ *£1. •
1iJf~1i;~~ WJt-~A (g~*¥: l2f¥:if~ M~)

1iJf~~tf!~ Bt${~$ (g~*¥: l2f¥:if~ M~)

1iJf~~tf!~ ~ r fo It (g~*¥: l2f¥:if~ ~~)

1iJf~mtJ~ ~JJR~-f- (g~*¥: l2f¥:if~ *¥:~ft~)

@J*mIJt F~~f1€mIJt
A ~+t=I

¥PX: 16 fFlt 2, 200, 000 0 2, 200, 000

¥PX: 17 fFlt 1, 300, 000 0 1, 300, 000

*,.g ~t 3, 500, 000 0 3, 500, 000

Hiromi Yuasa, Yuichi Oike, Astushi Iwama, Ichiro Nishikata, Daisuke

Sugiyama, Archibald Perkins, Michael L Mucenski, Toshio Suda and

Kazuhiro Morishita, Oncogenic transcription factor Evil regulates

hematopoietic stem cell proliferation through GATA-2 expression. The

EMBO Journal, VOL24-N011, 1976-1987, 12 May 2005 (published online).

(2) ~~~36~

WJt-~A, ?~~tw~, ffi¥tf!l'l-, ~JtB3fF~, ~rfoIt. EVl1/MEL1l1:{~-f-$

~~ J: Q GATA-2 lI:{~-f-wmw ~ SJfiLm~~~m:(7)mfJT. m 66 @] S *lfo.H~¥:~

~~. ¥PX: 16 fF 9 A 17 S.

?~~tf~, ffi¥tf!l'l-, *F~~J!1~, WJt-~A, ~JtB3fF~, ~rfoIt. Evil ~'j:

GATA-2 (7)fi¥~ifilJ1wP L -CxgJfiL~*,IBJj§(7) § B*l~flli~$IJ{&Il L -Cv\Q. m 66

@] 8 *lfo.i~¥:~*,.g~. ¥PX: 16 fF 9 A 18 8.

WJt-~A, ?~~t:f~, ffi¥tf!l'l-, ~Jt B3fF~, ~rfoIt. EVll/MELll1:{~-f-$

~~ J: Q GATA-2 lI:{~-=fwmw ~ SJfn.m~~~m:(7)~fJT. m 63 @] 8 *~¥:~¥:
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WJl-~)L ~JJj{fYj-T, ~1;frfoJ.t. EVIl iI:{~-T~~~d: Q GATA-2 iI:{~-r56m*,J

~jp c!:: ELrfn.m56~~m(1)mfJT. ~j::~tJJ~'iJ~Jv1iJf~Jj)I~~ r~Jfo.:wnl~~~;jO

~t Q~~{*'iJ*MitJf{~-T(1)t1~S"J • ~*S"J1iJf~. ¥PX: 17&P 10 Jj 28 S .

- 3 -



~13{*~~ (fiJ*~.x*=~) ~j: 1::: ~ iJ~Jv~~13vt Q5E~t'~t.~~*WS"Jftq~~IJ{r~

C--cv\Q c:~;tGnQ (Rabbitts TH et al, Nat, 1994; Mitelman F et al,

Nat Cen, 1997). JlI~, f4*1~*O)i§~~~{=¥v\ 1::: ~ BJfu.mO)~13{*~~~~~

T Q 1-/ / A~~fJTiJ~i§Jj., ~13{*-wJwrA~Z (fiJ*A~O ~ t:.~j:-tO)J1I{~iJ:'\ G~$-<0)
Dj{ fEI JI:{~-T {~*m iJ~ .iji~l [13] IE 6 n t:. . tf.f ~~~I~! B Jfu. m <:: ~j: -t 0) 70%JlI <iJ~ fi:If. fEI

-T<::cbQ:' C: iJ~~U~ l,t:. (Look TA et al, Science, 1997). fi:If.fEI-TO)36m
~~~j:*m~§ rkJ~~ ~ ITif*~1r: 61t, lfu.~**m~§0) )1-1r::l:~Jtt'~t. ~~.~~ t t:. GT

C: ~;t Gn, fi:If.fEI-T~~J:: Q JI:{~-TmIHtEPt'~m:O)~~fJTiJ~:m~<:: cb 0. *1i7f~~m

<:: cb t:J, t (3; 3) (21; 26) cb Q v\ tj:inv (3) (q21q26) ~13{*fiJ*{r t ./)~lr!*t~lr!

B lfn.m 3q21q2611E{~U~~13v \ --C, -t O)fiJ*,~JlI{~~~1¥1±l,mif~~$I~!1r:l, --cv \
Q zinc-finger ~fi:If.fEI-T EVIl (~cotropic ~iral integration site-I) t

(1Zl 1 B), [13] C <t (1; 3) fiJ* {r1fT Q ~lr!*ti~J! B Jfu.m (AML) *m~§O)~J*,~JlI{~

7P G fJ<:.l< iJ~ ~~ll, t:.~JTmO) zinc-finger ~'i:If.fEI-T<::cb Q MEL1 (MDS1/~VI 1

like gene I) (~lC) t, 1p36.3, 3q26C:~13{*J:<::0)1-¥1±iJ~.ftQ~~t~:b

GT, 7 ~ / ~~2.)71j<::64%, 2./)cb QDNA*S-fr F) -1 /' (DBDl13 J:: rJDBD2) <::~j:

-tn-t'n 80o~, 98% C: tp.i66 --ciWjv \t.mJ:O) [I3]-I~! ([2?J2A) ~~13l§J:0) [PJ-Ir! (~

2B) iJ~~U~ l" 6 G ~~~iI{~-TiJ~ ~ilTQ B lfn.mO)m1ijJ:O)~JHf,Llr! (~1) iJ:'\ G

t, fiijf~~~*jjl, t:. B lfn.m36t'~t.O)1-¥1± {r~Q~TQ *S* (Mochizuki N et al,

Blood, 2000; Nishikata I et al, Blood, 2003) {rft.l< tj:q~--c13 t:J, :. 0)5E11E
t'~t.O)~~~ ~j::m~<:: cb Q. ~ t:. fiijfil{~-T C: t, Nt4ffi~JiJ.ij\Z~~PR F) -1 /' {r~trP
RF) -1 /'m B W(PRDM) 7 7 ~ !J ~O)t.px:jt <:: cb t:J, PR F) -1 /' (PRD) ~j: Chrom

atin remodeling ~~~:bQmB WF~~t§1i{tffl~) T Jv~'i~M*$lr!~~1i~ C:

6 n Q SET F) -1 /,O):A ~ / ~~ 7 7 ~ !J ~ ~~~ l" fi:If. mlJ1tEP ~ ~ ~ lj.T Q C: V\ :b

n --cl3 t:J, PR F) -1 /' {r1fT QRIZ1tj:iJ~Jv1.rpmlJiI{~-T, PR F) -1 /' {r.x <EVIl

iI{~-Ttj:iJ~ Jvil{~-T C: l, --ct'~13l§TQ :. C: iJ~1t~ 6 n --c v\ Q. PR F) -1 /'m B W
~~~j:, alternative splicing~~J:: t:J, PRD+c:PRD-O) 2 fj~O)'i:IJ.;;m~iJ~36~T

Q :. C: iJ~:m G n --c 13 t:J, RIZiI{~-T ~~RIZ1 (PRD+) C: RIZ2 (PRD-), EVI 1i1{~-T ~~

tMDS1/EVI1 (PRD+) c:EVI1 (PRD-) C: -tn-t'n 2 fj~iJ~36m l, --cv\Q. MEL1J1:{~

-T~~ t 2 fj~O)fi:If.;;m~iJ~1-¥1±T Q:' C: iJ~ :.n~ <::0)fJ<:.l< O)~~<::~IJ~ l,--c13

t:J, EVIl c:MEL1 (S), -tn-t'n~J!! l,t:. BJfu.m<::tj:PRD-~mBWiJ~±~~36~l,
--c v\t:.:' C: iJ:'\ G, PR F) -1 /'0)1f~~~ J:: Qt'~13l§s"J~. C: B lfn.m1r:O) ~1* ~~ G

iJ:'\~~T Q :. C: t :m~<::cb Q. 6 G ~~EVI1 <::~j:-:g:~0)¥~15 (Morishta K et al, 0

neogene, 1995) {r~~, fi:If.1~]mlJ fEI-T C: l, --c O){~lJJoo~iiJ:'\ t:J iJ~5$iJJ 6 n --c ~ t:. (B

artholomew C et aI, Oncogene, 1997; Lopingco MC et aI, Curr Top Mocrob
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iol Immunol, 1996). -t(J)~S3 (J)1J' ~ ~t'i, ~~ -eEVIl7J~~If~~;:tJ9:.I3"JftDNA

~2.~U~;: 1Ei~Jf.tit L '"( 36ffl.$I~1:1r:T Q J: 5 ftt~I3"JJA1~-=f(J)1¥:t:E7J~ ~l ~ Iv ~'~ Gn
'"(v\ftiJ~'Jt~t~'d) ~~;t GnQ. ~@]" :fIG/.< t'i~J{1II G(J)!/,';v'-7 ~1T'Jt~EvI1

~m-y '7 ;A. (J)m:lfu.361:.(J)jq~tJT (Yuasa H et al, EMBO], 2005) (~3) ~;:ftfM{r36T

Q -J!!(J)jq~tJT~;: J: ~, *JT~JU;:t~I3"JJA{~-=fGATA-2 {r36% L t~ =- ~ {r¥~re-T Q.

EVIl ~m-y '7 ;A. (J)jq~tJTiJ~ G, (1) ~5'1:. 10. 5 B -et±Lrfo.5ET Q =- ~, (2) 2 t1zm:lfuJ;:

:t3 ~t Q m:Jfu.~~*OO~§~(J)~7ffiX, ~V~;: =- h~;:{=¥ 51fo.~*JT1:.(J).m7J~ % Ght~ =- ~ ,

(3) m: lfu.~*OO ~§ (J) GATA-2 JA{~-=f36 ffl. 7J~ ~ L <fE: r L '"( V\ t~ =- ~ 7J~ ~IJ ~ L t~

(Yuasa H et al, EMBO], 2005) (~ 3). m:1fo.*~;::t3v\'"(, GATA-2 t'i~~*OO~§(J)*'t

~ • t~7@:~;:£\~J:(J) 1EI-=f ~ § bh'"(v \ Q. 8 Jfu.m*oo~§~;:% GhQ *~1r:1~1:(J)n~

t, .fJTl~1:36ffl.L t~ EVI 1 7J~t~I3"JJA{~-=f GATA-2 (J)36ffl. {r$j~1:1r: L '"( v \ Q =- ~ 7J~

JJ¥:lEI iJ~ t Lhftv \. =- h{rt~~iET Q t~ 'd), EVIl {r-y '7 ;A. m:lfn.M,~lR*OO~§ EMLC1 ~;:

5sHfJlJ36ffl. ~ -1t" GATA-2 ii{~-=f(J)36ffl. {r.~T Q =- ~ ~;: L t~. GATA-2 iI{~-=f~;: t'i,
IS (specific) ~ IG (general), 2 ~ (J)~ 1 :r.. -7 Y /7J~1¥:t:ET Q. Mfft'im:Jfo.*Ji

.~t$f€I*Jimt-ctJ9:.I3"J ~;:, 1.&fft'i*Ji.~~~~;:36ffl. L'"( v\ Q ~ § bh'"(:t3 ~, 36

ffl.{r~JjIJTQ£\~7J~2bQ. GATA-2 IS ~ GATA-2 IG {rgJjIJTQt~'d)" 11J!*G7J~ffl

v\t~ 7°7 --{-Y'- (Minegishi et al, Blood, 1998) -c RT-PCR jq~tJT{r1T'J t~ (~ 4A).

Jf.t*t'i~ 4B ~;:~ Lt~iffi ~, EVIl (J)36ffl.~;:{=¥'J '"( GATA-2 (J)36ffl. tt~JJD Lt~. =

(J)36ffl.t~1JD t'im:Jfu.*tJ9:.I3"J ft GATA-2 IS :r.. -7 Y /7:P G (J)36ffl.~;:~t~T Q t (J)-c
2b ~, GATA-2 IG (J)t~7ffiXt'i~1 ~ Iv ~'ftiJ~'J t~. ~1.&, GATA-2 IS :r.. -7 Y /~;:B: §

T Q =- ~ ~;: L t~.

GATA-2 IS:r..-7 Y /(J)J::1frE~l:t.ij!G(J) EVIl Jf.tit DNA ~2.~Ij(J):ff~{r~ffiJ/'~t~. EVIl Jf.tit

DNA ~2.:7IH;: t'i, D1-CONS (GACAAGATAAGATAA) ~ D2-CONS (CTCATCTTC) (J) 2 ~7J~ 2b ~ ,

'i1j:lEI-=f(J), GATA ~ Ets, -th.:t'hf~'"(v \ Q. ~ 5A ~;:~ L t~ J: 5 ~;:" 1r**ri ~ ft
Q D1-CONS ~'i 4liifJT (a, b, c, d) 2b ~, D2-CONS ~'i 8liifJT (e, f, g, h, i, j, k,

1) -c 2b 'J t~. ~ G~;: EMSA 1t~;: J: ~ -th.:t'h(J)liifJT{r~1!t L t=. ~ =- IS" D1-b, ~

V~;: D2-f, g, h, j, 1 (J) 6liipJT7J~Jf.titJ:lT"fjIg-e2b'J t~ (~5B, 5C). =-h G (J)Jf.tit

J:lT"fjlgft'fiifJTt'iGATA-2 IS:r..-7 Y /(J)J::1frE~Jl:t.ij!G0'"'-'7kb (J)J:&v\i~IttI~;:~:fff L '"(v\t~.
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GATA-2 iI{~-T IS .:c!J Y / J:.~ 6 - 7 k b O)fBIIIH;: EVIl ~~ d: ~ 7!~t1:{(jT QliJ{~

iJ~1¥1±TQ.

GATA-2 IS.:c!J Y /O)J::tTrE~Jl:t~~~51;fffTQfffl%J:tJ~jgtt Dl-b, ill!:-a~~ D2-f, g, h,

j, 1 0) 6 fiifflO) 5 tJ, TA-2 JI:{~-TO)5Effl.ml~j:{(j~~~{*T Q~Jl:t~~[WJJET Q t-ctfJ,
~ ~ O)~tt Q GATA-2 IS .:c!J Y /O)J:.tTrE~Jl!]X~* ~ /v • /v~7.:c. '7 ----e~~~v"

t~ v*,--- ~ ---Jl:{~-=f(pGL3-8, [WJ 81. 6kb, [WJ 83. 3kb, [WJ 86. Okb, [WJ 87. Okb) ~

f.~ L t-c (~ 6A). EVI 1 ~5Effl. ~ itt-c~ '7 .A ~Ifu.)fc,~*OO~§ EML Cl C', v*,--- ~

---7 v -e -1 ~1T'0 t-c ~ =- 6, ~ 68 O))j VJ, GATA-2 IS.:c!J Y /0) J:.tTrE 6kb iJ~ G
7kb ~~~~t-C~yjf(~~m'~1iJ~5~* '0 t-c. =- 0) 6-7kb O)i1ilID~~, GATA-2 iI{~-=fO)5E

ffl.ml~j:{(j ~~ ~b Q fiimiJ~1¥1±T 0 =- ~ iJ~~ *- G~"lt-c. =- 0) i1i lID ~~ ~'ifffl%iJ~J:tJ~jg

tt Dl-b ~ D2-f iJ~~*h-CV"00)C'(~ 5A), -th~hA~(~~f*~fF~ L-C~~~

~~i L t-c ~ =- 6, Dl-b J~~~f*C'm'~j:iJ~-~~~TiJ~ '0 t-ciJ~, D2-f J~~~f*~~~'i

LI ~ Iv ~'~{(jiJ~ttiJ~'0 t-c. 1:::}-~ a Ifu.W1*OO~§ HEL C't, ~1~I'[WJ~O)fffl*~1~t-c

(~6C). ptt< ~ t, Dl-b ~~fi, GATA-2 iI{~-T IS.:c!J Y/J::tTrE 6-7kb O)i1i
lID ~~, EVI 1 ~~ d: VJ r!I~j:{~T 0 ~:\j!~iJ~1¥1±T0.

EVI 1 f'i GATA-211{~-T IS .:c!J Y / J::mt ~;:1¥1±T Q Dl-b ~-a-fif1J{~~ *fAI3"J ~;:~
%TQ.

GATA-2 iI{~-T IS .:c!J Y / J::tTrE 6-7kb ~~1¥1±T0 Dl-b ~~ EVIl Vi, ~W~~;:fffl-fr L

-Cv" 0 O)iJ~~' 5 iJ~ EVIl *f~mf*~ ffl v"t-c!J p ~T/:5E&tt~~ (ChIP) ¥t~~ d: VJ ,

~ '7.A ~Ifu.M~*OO~§ EML Cl ~WM~t-c. -t O)fffl*, EVIl *f~mf*~~j]D L t-c
Dl-b (EMSA+) C'~'i PCR O)*f~/-\ / P' ~~tfj C'~ t-ciJ~, ?F*f~mf* (NRS) ~j]Da~j\

~tJffi~ Lt-c Dl-a(EMSA-)C'~'i{PJt~tfj~httiJ~'0t-c. EVIl ~'i GATA-2 iI{~-=f IS

.:r.!J Y / J::tTrE~~1¥1±T Q Dl-b ~~fi~:t~~ *f~S"J~~fffl%T0 =- ~ iJ~biJ~'0 t-c.

GATA-2 ~¥7!~I'1{~~~f'im 1 DNA ~% P'} -1 /, ~V~~ C *ft#ff~~1'17 ~ / ~~g:t

f1J{~iJ~:m~C' 19J Q.

EVIl maj(O) P'} -1 /f.~O) 5 tJ, GATA-2 iI{~-T0),i¥m'~11~~~~\~J:tt~~i:!!jGt'i

1PJ~ttO)iJ\ EVIl .x~~~f*~f.~ L -C (~ 8 iL), =-h~ffl v"t-c v*,---~---7
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v ~ -1 ~1T0 t=-o v~---?' ---il{~-=f~= ~d: GATA-2 iI{~-=f IS:L -!7 '/ / l::tm 7kb ~

'C'-2;-tJpGL3-B7. 0 ~fflv\t=-. ~ 8/b~=~ 1.-,t=-J: 5 ~=, m1 DNA~-fr F~ -1 /~J(
<~~{*'C', j3"'r1iJ~ ~1 ~ Iv ~'~<ft. 0 t=-o mfr, GATA-2 iI{~-=f0)3Emj3"'r1{~~=

1rfl} 1.-, -Cv \ g ~ ~;t Gng D1-f ~d: = 0) DNA ~-fr F ~ -1 /~=*f~s"Jft. DNA @r:~Ij'C'

;b g. ~ t=- C*ftffij~~t.B~~ J( <~~{*'C' b, j3"jr1:iJ~ft. <ft. 0 t=-o = 0)~~t~td:~'r1

7 ~ /~iJ~~q:r-tg*f1~s"Jft.~~t~t~iJ~, ~O)~ =0, ~S3~d:7F~'C';bg.

EVIl ~3EmE3JfJlm*,IBJj~H=jOv\-C, J! ft.6 EVIl 0)5~ffflJ3Em~=J: ~ GATA-2 iI:{~.-r

IS :L -!7 '/ / J:.mE 7kb ~ 'C'~-au v~--?' --il{~-rO)3EmiJ~1CJ1g L t~.

~w~~= EVIl ~~3Em L -Cv\g E3Jfu.rn~IEJj§'C', GATA-2 iI{~-rO)3Emj3"'r1:{~~d:~=
o -C V\ g 0) iJ~~JJ~g t=- 60, Y '7;A EVIl ~3Em 8 Jfn.~~IEJj§** NSF58 :j:3 J:-arm

M1S2, M?:-a~= 1:: l' EVIl ?@j3Em 8 Jfn.rn~IEJj§** MOLM1 ~= EVIl ~ 5~#lIJ3Em 6 it,
GATA-2 iI{~-=f IS :L -!7 '/ / l::tm 7kb ~ 'C'-2;-tJ pGL3-B7. 0 'C' v*,--?, ---7 v ~-1

~1T0 t=-o ~*~d:~ 9A (NSF58), ~ 9B (M1S2), ~ 9C (MOLM1) O)Jm tJ, ~-T/~ v-!7
-!7"7 '7/ F~=~v\iJ~Jt;tgiJ~, v\Tnb, EVIl 0)5~#lIJ3E~~:U=J: tJ, t§c{ift£J.lO)

M-'r1f:~j]IJiJ~~6O Gnt=-. -tft.btJ, EVIl ~3Em8Jfu.rn~IEJj§'C'0)J!ft.g EVI15~#lIJ

3Em~= J: tJ GATA-2 iI{~-=f IS:L -!7 '/ / l::tm 7kb ~ 'C'-2;-tJ v~---?, ---il{~-=fO)3E

miJ~JtJ1§ 1.-, t=-.

Y '7 A jO J: V 1:: l' EVIl ~3Em E3 Jfn.m*,IBJj§t*'C'~:t, GASTA-2 iI{~-rO)fi~fflJ~iJ~

~Gnti:.

GATA-2 iI{~-=f-t 0) b 0) O)3Emtd: EVIl ~3Em 8 Jfn.rn~IEJj~**'C' ~"O) J: 5 ~=ft. 0 -Cv \
g 0) iJ~ RT-PCR ~ ffl V\, EVIl ?F3Em 8 Jfn.~*IEJj~** ~ J::t~~~tJT 1.-, t=-o Y '7 ;A 8 Jfn.

rn*IEJj~**O)~-fr, EVIl 3EmO)ff~~=OOb GT, GATA-2 iI{~-=fiJ~3Em 1.-, -Cv\g =
~iJ~biJ~0t=-(~ lOA). pft.< ~ b, EVIl iJ~ GATA-2 iI{~-rO)3Em~1fp#llJ-tg~~

{I*~d:~6O Ghft.iJ~0 t=-o -jj, 1:: l' 8Jfn.~*IEJj~**0)~-Et, ~td: tJ EVIl3E~O)~
~~=Mb Gf, GATA-2 iI{~-riJ~3E~ 1.-, -Cv \ g iJ~, EVIl iJ~?@j3E~ 1.-, -Cv \ g*mJj~'C',
GATA-2 iI{~-r0)'i2g:j3"'r1:{~iJ~~~5~v \ (~ lOB). § Iffl L t=- ~~fj( G0)7'---?, 'C'

~d: (Ohyashiki et a!, Blood, 1995), 77 -1 Y !J --~{*'C' b, EVIl ~3Em 8m

~*IIlJj~'C' GATA-2 JI{~-=f0)'i2g:j3"'r1{~iJ~Jt Gh-cv\g.
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EVIl siRNA ~A 1:: l' EVIl ~5BmE3IfuJ~*lB~t* UCSD/AML -e~'iJt7tiJ~~*,J ~n,

GATA-2 O)5BmiJ~~ L- <fitT L-tc.. ~ tc. EVIl 7 ~T~~A~A EVIl ~5BmE3.rfi:I.

~*lB~ MOLMI -e b, *lB~O)Jt7t*Jj£iJ~jj{~~~f1tTL- tc..

EVIl ~;emE3Jfo.~~m~§:a:- EVIl siRNA -C~i&t~1~~1Q:bm! L-te.~%, E3Jfo.~~m~§O)~m

~§:i:~ffl>~?7 --~~ GATA-2 0) J:: :> tt., EVIl t~13"Jil1~-T0);em/~?7 -- ~tJ: ~'O) J:: :>
~~~b0 O)iJ\ 1:: l' EVIl ~;emBJfo.~~m~§1* UCSD/AMLI ~ 1:: r EVIl ?F;emB

lfn.~~m~§1*HL60 ~ -Clt~ L-te.. EVIl siRNA tJ: Dhamacon t±~~)1.1t, BJfo.~~m~§

"",-O)¥J},J;: ~J: Nucleofector system (amaxa biosystems/Wako) :a:-1~ffl L- te.. EVIl

~;emBJfn.~~m~§1* UCSD/AMLI O)~~, EVIl siRNA 1Q:bm!1~ 2-3 E3 § lP~t-C, M
Jffi J:: ~ :t3 J:: -t 1 E3 f~)jtO)~m~:i:~ffl:O)Jl!~iJ~~66 Ghte.. =- h~~~t L- -C, EVIl?F

;emBJfn.~~m~§1* HL60 -Ct'i, tl ~ Iv ~'~iJ~~66Ghtt.iJ~0te. (~ llA). ~jj,
EVIl siRNA Jl1m!1~ 2 E3 § (48hr) -c~m~§:a:-@]J&, RT-PCR -c;em:a:-~~tJT L-te.. EVIl

~;emBlfn.m~m~§1* UCSD/AMLI -Cti EVIl O)~ L-v \;e~J~T ~ ~ t ~~, GATA-2

O);emt*~ <TiJ~0 te.iJ~, EVIl ?F;emBJfo.~~m~§1* HL60 -CtJ:~ 0 te. <~1r:tJ:

tt.iJ~0 te. (~ lIB). ~ te. 1:: l' EVIl rWJ;em B Jfo.~~m~§:f* MOLMI ~;: EVIl 7 /'T~

/' A :a:-¥JA L- te. ~ =- 6, ~m~§:i:~ffl:J!)jto)~L- v\f~TiJ~~£66 Ghte..

EVIl ~'i1:: A l' ~7~TJv~fi~M*PCAF ~f13Ii.flrm L-te.iJ~, p300, CBP ~ ~'if13

Ii.firm L-tt.iJ~0 tc..

~@]O)~~-q-O)t:p-C, ,i~[E]-T-C6b0 EVIl ~~J::0-C GATA-2 il1~-T0)'i~tEI~11r:

iJ~~66 Ghte.. 'i~ml~11r:~~tJ:, t~13"Jil1~-T)!JJn~;::t3tt0 1:: A r /'0)7~T/V
1r:~,i~[E]-T § ~0)7~T /v1r:, £~;:tJ:7~T /v£'i~M* ~ O)t131ifrffl iJ~£\

~Jt ~ § bh-Cv \ 0. 1-\:~13"Jtt. 1:: A r /'7~T/v£,i~M*, p300 :t3 J:: lJ CBP,

PCAF ~~~v \-C, £* ~ tt. 0t131ifFffl O)~~:a:-~~£T 0 te.66, T /v~~m~§:f* COS7

-C, ?7 ~lmJ~1s:~~.m{*:a:-mv\te.}~J.5t¥X~~¥~-C~~tJTL-te.. ~*~J:~ 12 ~;:~L-te..

-ttt.btJ, COS70)t:p-C, EVIl ~J: PCAF ~ tJ:t131ifFffl L-te.iJ~, p300, CBP ~ tJ:&~

:a:- J! I±l-t =- ~ iJ~ -C~ tt. iJ~ 0 te.. EVI 1 ~;: tJ: PCAF ~;: J: 0 7 ~T /v1r: ~, =- h~;: J:: 0

,i~jEI~11r:O)f~flfiJ~~£!E ~n 0.

MELlS ~'i.:t O)~A~~ J:: ~, IL-3 -ijX1fj~*f;t*lB~t* L-G3 ~~%J L- -C )j-1r:~ffflJmg~

~ L-tc.,
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EVIl ~j:, .:c(J)J&J*IJ56~5U= J: ~, G-CSF iJ~~¥JT Q 32Dc13 ~tm*m~§(J)?11r:~~£Ll1:

L- t~ ~ ~r G ~j:~E L- t~ (Morishi ta et al, Mol Cell Biol, 1992) iJ~, *Hm(J)
zinc finger ~,i~[EJ-T--ecbQ MEL1S (J):5t1r:~¥J~£Ll1:$I~1:~=-'JV"-C~j:, ~t~J:

<vip"':) -CV "ftv" = ~ iJ~$-v ". IL-3 ~1¥I~1:~tt*m~§~ L-G3 t, G-CSF ~= J: Q~
¥J--e~*llf*~=?11r:T Q ~ v" '5 *ffl.~ ~ ~ Q (~ 13A). MEL1 (PRD+), MEL1S (PRD-)

~WA L- t~ pLXSN '7 -1 Iv:A~ ~ 7' --- ~m v" -C L-G 3 ~=~JE¥JA --e ~ t~*~H~~:,

MEL1 (PRD+) :t3 J: -a MEL1S (PRD-) (J)m B f{56ffl. ~1it~ --e~ t~ (~ 13B). MEL1S:a:~

JE56ffl.T Q L-G 3 *m~§(J)Jj. G-CSF 1¥ffr--e:/:~m~*,t~, 7 ~ ~ --'S/ :Aft\:ml~1:~

~ L-t~ (~ 13C). ~ t~ G-CSF ~= J: Q?11r:~¥J~5t~tf, ~*llf*(J)t~~Bf~~~

6 ft7J~"':) t~ (~ 13D) ~'!16~ ~ --eft <, ~~~f*(J)?11r:Y--7J -- MPO (J)56ffl. t ~6b G

nft7J~"':) t~ (~ 13E) .

MEL1S ~~A L-t~ L-G31tt@*mJ]§~'"0~J: TSA ff:ffr--e G-CSF ~=J: ~ ~¥J6t1Q*1B

J]§?11~ ~ §J~ L-, MEL1S ~= J: Q ?11~1!1JffjlJ~~=&7--e T Jv1r:iJ~ 00-9-T Q = <!:: iJ~~P~

6t1tc.

~fm*m~§--e~6 t1t~ MEL1S (J):5t1r:1fnmlJ~l§iJ~'i~[EJ-T(J)flJJ ~ ~=~1¥T Q <!:: L- t~ G,

,i~r§-I~1:1r:ft(J)7J~?'i~1JjJmIJft(J)7J~? ~f, HDAC ~£L~~IJ--ecbQ ~!J :::I:A7'T/
A(TSA) --e(J)~:f.f~~Jj.t~. MEL1, cbQ v"~j: MEL1S ~JE56ffl. L-G3 ~tt*m~§(J)?11r:

(J)f~l3t~t~%(J)~v\7J~G:5t~Jt *m~§*j{~7J '7/ ~ L-t~(~ 14A) . .:c(J)*5*~~

14B ~= ~ <!:: 6bt~. G-CSF ~= J: Q *m~§?11r:~=ft\:ml~1:~~ L- t~ MEL1S ~JE56ffl. L-G3

~tt*m~§ t, TSA (J)r~1JD~= J: ~, G-CSF ~=)<tT Q~StI~1:iJ~§J1Jl L-, ?11r:~¥JiJ~~

li L- t~. L- t~ iJ~"':) -C, TSA iJ~flJJ <HDAC.:c (J) t (J), cb Q v"tj:.:c (J) HDAC t ~tJDTQ

,i~1rpmlJr§-lr1: =.:c iJ~?11r:1rpmlJ~I§(J)*{*7J~t L-nft v\.

MELIS ~A*mJj§~ <!:: [PJ~, MELIS AS ~~{*~A 1tlt*IBJ]§~~J: G-CSF 1¥ffr'"01i

~~~~tt~. CtBP <!:: (J)f§lifFffl~J: MELIS (J)?11r:~1ll1:~~=~\~'"0~J:ftv\.

MEL1S iJ~~ L- t~?11r:~£Ll1:~I§(J)*{*iJ~,i~1Jl]mlJr§-I~1:--e cb Q ft G, CtBP = .:c:m~ft

,i~1rpmlJ:::I 7 7 ~ 7' ----e~j:ftv \(J)7J~? MEL1S ~=~j:, A~S"Jft CtBP *5-Er~T---7

iJ~ 2 'OOjpJT 1rpmIJ~Jt:lEjG (RD) ~= cb Q (~ 15A). = (J)*5-Er~T--7 ~Jm C -C HDAC <!:: (J)
f§ 1l. {!pm ~f$fr L- -c v" Q r:iJ~gl~1:iJ~ cb Q (J) --e, = (J)~ 7-'--- 7 ~= ~T Q ,r2.W2~f*

(MEL1S AS) ~{!P~ L-t~. ~.:a:1it~;gT Q t~6b, CtBP ~ (J)f131l.)r!pm ~~~¥X~~1t
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-r:J-;.t~ C:. =- 6, =- (J)~~{*~d: CtBP C:. (J)1~Jtl~1~*"':) '"(V \t~ ([@ l5B). L7J~ Ltt
iJ~ G, =- (J)~~{* (MELIS AS) ~*5E~A L t~ L-G3 itfi*,ffi~~Hd:, ~~(J) tt V\

MELIS C:.~] 1*, G-CSF 1¥1:E r -r:*'ffi ~§:i:~m L '"( 7 ~ r- -- "S/ A tg:ml~1 ~~ L t~ (~

l5C). MELIS ~d: CtBP ~:fIT =- C:. tt <, HDAC C:. f§1L ftffl-r: ~ 0 (J) iJ~ b L'"( tt V\.

CtBP Miif~I§~*"':)t~~~{*(MELlS AS)b-2;60, HDACl, HDAC2, HDAC3 C:.(J)f§1L

fFffl~~ffiJ~t~. -t(J)Mi*, JE'ffi'-r:b, ~~{*-r:&J"':)'"(bt§1LfFffl Lt~. CtBP C:.

(J)&f;t (J):1f~ ~;: ~ :b GT &f;t L t~ (~ l5D). HDAC2 -r: b, HDAC3 -r: b Mi* ~d: ~ 1.:

t~"':) t~ (Data not shown). CtBP C:. (J)t§1LfFffl ~d: MELIS (J)~1r:fJlJmIJ~I§~;: C:. "':) '"( &::\
~J{-r: ~d: tt v\ (J) iJ~ b Lnttv\.

G-CSF ~;: J: 0~1r:~~~~J3.l1:T 0 MELIS. =- (J) MELIS ~*5E3E~T 0 IL-3 i1X1¥
1~1itt~*,ffi~§t* L-G3 ~ DNA y -1 (7 p 7 v---r:jg~fJT L t~. -t (J)Mi*~d:[@ l6A ~;:~ L

t~. Up95 J:l1~-T, Down47 J:l1~-T. Down L t~J:l1~-T(J) ep ~;:, MPO C:. GATA-2 iJ~-2;

*n'"(v\t~. 'j*ftJ*(J)~/(r:y--7J---r:&J0 MPO (J)3E~fE:rC:. MELIS ~;:J:0~1r:

~~~lil1:~d:, *m(J)~v\~1*-r:&J0 C:.~*-Gn0. -jj, GATA-2 (J)3E~fE:riJ~

C:." -) 7J~? GATA 7 7 ~ V-- (GATA-l, GATA-2, GATA-3, GATA-4, GATA-5, GATA-6)

(J) 5 't -r: b, 3E~fE:riJ~m~tt(J) ~d:, GATA-2 (J)J-;. -r: &J 0 (~ l6B). =- (J)Mi*~;:
f}tv\ MELIS *5E3E~*,ffi~§-r: RT-PCR jg~fJT~1tv\ GATA-2 3E~fE:r~~~ Lt~ ([@

l6C). EVI 1 *5E3E~*,ffi~§ -r: b, ~1*(J)Mi*-r: &J"':) t~ ([@ l6D).

%fj E3 Jfu.m*,ffi~§ ~ ffl v\'"( EVI 1, ~V~;: MELIS (short; PRD-)~;:J: 0 GATA-2 J:l1~

-T (J) 3E~~ffiJ 1trJ C:. E3 Ifn.m 3E1lEt~t. C:. (J)~1*~~~-t L t~. EML-C1 ~ HEL ~;::}3 v\'"(
EVIl 5B~~;:{* 5 GATA-2 J:I{~-T IS ::r. (7 Y /iJ~ G(J),i~{JE~, i2!~;: L-G3 ~;::}3v \'"(
~d:~~Jit~~;:'i~1J:i]mlJiJ~~ Gnt~. EML-Cl, HEL ~;::}3vt 0fi~~d: GATA-2 IS ~Jiil!jGJ:

1JTE 6-7kb ~;:1¥1:ET0 EVIl Miif DNA ~C:7IH;: @[fJ€Mi~T 0 =- C:. ~;: J: I) r3-I~11r: L t~.

EVIl (J)*- DNA ~~ l"} -1 /}jzV C *{~IH;:1¥1:ET0~1~17 ~ J~~Ji~.x*~~

{*~;: J: I) GATA-2 7°P -=E---3' --$1~1~l§iJ~*:bnt~. =- (J)r3-I~11r:~;:~d: EVIl C:. 1:: A

r- /7i?Tlv1r:M* PCAF C:. (J)f§1L1tffl, EVIl (J)7i?Tlv1r:iJ~~--9-T0 =- C:. iJ~~

~~ ~ nt~. ~~;:, L-G3 -r:~d:[PJ 1.:~Jit~~;: EVIl iJ~~~T 0 =- C:. -r:,i~iJ~fJlJmlJ ~ nt~.

L-G3 ~;::}3vt 0 EVIl J:I{~-T(J)3E~~d: G-CSF~;: J: 0*,ffi~§~1r:1fpmlJ~I§~:f-f~. =- (J)*'ffi
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~§:5J'ir:1fpmlJ~~t:t ~ !J :J:A!7 T"/ A O)~JJD ~= J: D@JilT~ t~ 66, r::A ~ "/~~7-t"
T Jvir:M* HDAC 0)~ -9- ~= J: ~ EVI 1 il1~-T 0) $i~:frpmlJiJ~ ~i* L-C v\~ . *- t~

L-G3 ~=~T~[PJtmO)Jf5*iJ~G, MELlS ~3Effl.BJfo.~~OO~§~= t MELlS ~=*1¥Lt~

GATA-2 O)3Effl.~ftB1$r~t_O)1¥1:EiJ~~~ht~. ~ G~= NFS58 lkrJ MOLMl -ct,
GATA-2 IS ~~:r.ijlGJ:.tm 6-7kb ~=1¥1:ET~ EVIl Jf5~ DNA @2.~U ~-2;tf v~---!7 ---il1~

-T -C, GATA-2 0) $i~ ¥3" 'r1: ir: iJ~ ~ 66 Gh t~. J2j J:., B lfn.~ ~OO ~§ ~= :t3 ~t ~

EVIl/MELlS ~=*1¥ L t~ GATA-2 0) 3E ffl. ~ffiJ 1$ ~= ~ V\ iJ~ J! Gh t~ =- ~ iJ~ G,
EVIl/MELlS O).m'r1:3Effl.~=J: ~$i~mIJ1&IJ0)~)(r:iJ~ Blfn.~3E1fE~=~ttiJ~~ =- ~ iJ~

~P~~ht~ .

EVIl iJ~ PCAF ~=J: D7-t"TJvir:{~~fp~St~tt~0)'t, GATA-2 O)$i~~¥3"'r1:ir:L-C

Blfn.~~OO~§O)tJ\fij*lf1f~=*-9-T~ =- ~ iJ~~P~~ht~=- ~ tJ~G, 4-q~, PCAF ~ 0)

t§1Lf'Fffl#~1ft:t3J:rJ7-t"TJvir:#~1ftO)[PJIE,7-t"TJvir: EVIl ~=J:~ GATA-2 $i
~m'r1:ir:r~t_, ~ G~= GATA-2 ~3Effl.~= J: ~ Blfn.~3E1fEr~m~~fiT ~. -jJ,

EVI 1 ~:t HDAC ~ O)t§1Lf'Fffl ~= J: D GATA-2 O)$i~ ~1fpmlj L-C :5J'ir:~llll:~~ ~= ~1*

T~=-~t~p~~nt~=-~ipG, MELlS ~~t~=, $i~1.LiJmIJO)t~fi~*~*~T~.
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A

B

c

A: ?'7.:AEvi-1 (Ecotropic yiral integration site-1), ?'7.:A8.rfn.~'7-1IV.:A

~~sul~1tttt1 B.rfn.mO)~[E]Jl{~-=f. '7 -1 IV.:A O)~Jd= J:: tJ Ti5'~{t:T -0 ffl3::1JlJJ
~-=f. (Morishita et al Cell, 1988)

B : 1:: }-EVIl, Evi-11:: }-~*.:co .If. Chr3q26'=~-5{*.~~1fT-01tttt18.rfn.m

O)~~JI:{~-=f. (Morishita et a!, PNAS, 1992)
C : 1:: }-MELl (MDSl!EVIl-like gene 1), 1p36'=~@{*.~~1fT-01ttt'~18.rfn.m

O)~~JI:{~-=f. (Mochizuki et a!, Blood, 2000; Sakai et aI, Genes
Chromosomes Cancer, 2005)
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F\ .

200 400 600 800 1000 1200 (aa)
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N -•~.·UH ..~ .- 'H :tie C

t(1 ;3) .fj;li
N l UUll .~ I!IIIIII lit M C ~1H-'@.. ~

J1ll~J{'M

PRD DBD-l PRR RD DBD-2 AD

_It M'l! .- .. -=N n.un - ~ Hi c

N uun :Ill} -Hii' Wi C
3q21q26

. ,t-
:lfE~Uf

PRD PR PROI-8Fl :ltlcl Ril hOlll{)lol.J~' dOlll.lln .~, -r;:7) i!l' ;',+

",._\j~.A11 it.}....: OBD·' DNA ,\-2,;; I • ... 1 zinc finger rt?fJedt~ 1-7
PRR )rJ'):....-·~ c:l~,jl;: RD 111~... ,:·li DBD.2 DNA ;;J;',- !(?

line flnqcr repeats 8-10 AD h i'l :':.. Jf'. '1 r;J '; ;,1"(

B

A : EVIl,!::MELl, -t-O)lI:{~-T~~O) FJ -1 /t1f)~Ji~jHf), L -CV'00
B : EVIl,!:: MELl, 'i~l29-T C: L -C O)~1i~Ij:t~6t)-C J: <ff), L -Cv' 0 0
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t (1 ;3) 'iJ*~1fT0 ~J!1=rti~J! a1TIlWi ViEVI 1 ~ ~56~ L -C v\ 0
3q21q261iE{r*~ ~ f~ -C v\0. t (1 ;3) fiJ* a1fu.Wi-Ct:tEVI 10) J: 5 ,C
PR F} -1 /~)( <MEL1S(short) i6:\±~C56~L -CV\0.
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A

B

EVl1 ~1l1!7?::Z

Il{;~HIt?it10.5B ~ GATA.2 ~tl7"'A
/ Ila!HUE11.SB

1 2 3 4 5 6 7 8 9 1 1J12 13 14 15 16 17 18 19

-- ---
m.,.1'J""''''' !?R:r;,.lt "" ..... ".<£ ...... cl>...
X<tfll ~JlI"'" tnWL~~'t-:;Il'~\.. 1'Wrt=lll7Jblo 18WffA,m

c

GATA-1 roJ1i<~~b';litlfti;;Jfrll*--:'O)~i~'

a~b'€>q}JtD.JNlilfjlitiAfil::~j( q}~T.

GATA·2 lillll••Ilq}.~·II.f::I&j(C7)lllIT

GATA-3 T 1);:"~~l«q}~itq}h-r::l&j(iI>lllIT

A : EVIUiGATA-20),i~~1tU11E/l L -Clli.r:fn.~*,m~§O) § B~~1I~~1tIJ1&IJ L -CV\0.

B : EVIlXrn?? A Ii, ~-§,1:.~JE-C:d0 0.
C : GATA-2filli.r:fn.~*,m~§O)a¥-f . :t~7itf;:~,~fl:0)IEI--r-C:d00.
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A -:<r):A GATA-2 IS/IG

GATA-2IG

.
•••• "................. .* .:. : :

'y': ;,ooro;
•

GATA-2IS
RT-PCR

(Minegishi et ai, Blood 1998)

~
Xho'Xbal Notl (M)

.
~ Kpnl _ ..r+
-_....'.....'....--III~- ....'-~~
1.0kb IS IG II-

B Mock EVI1

GATA-2

o 12 24 48 0 12 24 48 (hr)

-'...-
GATA-2 IS ------

j ) ~ .....

: ,GATA-2IG

EVI1-
~actin ----------

A : GATA-Z ISfj:~lfnJ,[~~t$mI*,[~--C, IGfj:*'[~~~f=9B~ L- ""(\;\0.

B : EVI1~'Y '7 .AM~IR*IB~?2EMLCI--C5~f!lIJ5B~6it, iffijx:7 y /0)5B~~

RT-PCR--C./::~fXLt;:. PCR/'~/ P'O)-Ij--1 A'~j:, Gata-Z:Z68bp, Gata-ZIS:Z38bp,
Gata-2IG:287bp, Evi-l:507bp, b-Actin:203bp
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A: GATA-2ISJ:mEo)EVIlfffii?!DNA~2.~1j0)11tii:. EVIlfffii?!DNA~2.~1j ~d::

DI-CONS (:: D2-CONSo) 2 fj~iJ~ cb -'5.
B GST-DNAfffii?! F} -1 /(EVIl-Dl!EVIl-D2) ~Jt3v't~EMSA~~*.
c EVI Ifffii?!DNA~2.~1j (DI-CONS/D2-CONS) ~ Jt3 v,t~ !\?f~M1: 0)1it~£.
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A Kpn I Xhol Xbal Not I

01-b---.,:4t M I Ii' Ii O-
bi, gh j I IS

pGl3·B1.6 02-f ~
pGl3-B3.3 lIiiiJ
pG l3·B6.0 l1:ii:[J

• pG l3-B7.0 lI!!£:]
pGl3-B7mb -gacatgga~ II!!EJ
pGl3.B7mf --;,tatgag !> <:::::: [Iii£].

02-f slfW: 01-b S~W:

1.okb

B + C
10 +:: 40 ?,-'J:A .. t: !...

;I EML C1 cells
..

8 HEL cells':;: ">:;:;

~ 30
u« iii MockIII Mock .. 6..

• EVIl
.. • EVIl

til l!!
'"~ 20 + ~

u 4<:i :I
:I ...J
...I ..
~ 10 >

i 2
i ~0;
III:: 0 0

Vee 1.3 3.3 6.0 7.0 7mb 7mf Vee 1.3 3.3 6.0 7.0 7mb 7mf

Reporters
Reporters

~ 6 GATA-2Ji{~--1- IS.::r: -7 '.J / J::iJTE6-7k b O)!rillEl f;:EVIl ,;: J:: ~ fi5'~~{~ ~ f1Q
~:i}!xiJ)1¥1:ETQ.

A : GATA-2IS.::r: -7 '.J / J::iJTEt--6tr v~- ~ -Ji{~--1-O):fJfm.

B : EVIlt--i!~H~f;:~A ~tc.'Y 7 .A.rfn.¥~M,m*aJ~§ EML CIO)~i?l.

Ved'i~O), {t!H'iJ::~cO) v~- ~ -Jl{~--1-.

c : ~ C <, 1:: J--lffi 8 .rfn.m*aJ~§ HELo)~~.
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A D1-a D1-b

1j111110_0_b ! :l_-K~

: ,
- Xhol IS
1.0kb Xba I

B D1-a D1-b
30 cyete

~ 7 EVIl fiGATA-2il{~--1-IS.::c 7 '/ / J::mt6-7kb~;:1¥frT QDl-b1r~U

~~ e: *f~U~ ~;:~,g-T Q.

A : GATA-2il{~--1-IS.::c7 '/ / J::1jfE6-7kb~;:1¥1:ETQDl-a(EMSA-) e:Dl-b
(EMSA+) ~~U~~tEx

B : 'Y' 1/ AIfili-&M,~*!Il~§ EML Cl~EVIl*f.m{*~ )tH"k 7 p 'Y''T/
:ffi~tt~~(ChIP) ¥tC'~~fJT ~ t~.
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Effector: Relative Luclferase Activities

]

0 4 8 12
Reporter:

Mock ctBP~~$lli Vee.

+ 7.0
MDS11 EVI1

EVI1

EVI1AZF1·7
~- ...._...~.

EVI1LiZF 8·10

EVI1Li608·734 .........................

EV111·B04 (ACT) .-,.......

.6.

~ 8 GATA-2 ~~$'11:1tl;:'li, ~ 1 DNA !f.S-Ei' F} -1 /&a:C*ftIffi~tt

7:::'" / ~~ep~iEXil~:m:~-ccb-? t;:.

EVI1X~~.f*1?~A LJ:. 'Y t7 .A .rfn.i-&Mm*IBJl§EML C11? J'¥H", v~~

7' ~fi1~tT1?1T-? t:.. PRD: PR F} -1 /, D1: ~ 1 DNA!f.S-Ei' P'} -1 /,
RD : 1JiHffIJ~t~, D2: ~ 2 DNAIfS-5'- F 7- -1/, AD: C*tr#tf![~N17 :::... / ~~
ep~t~.
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A B
'" '"Q> Q>

:w 6 :w 4 •'S: 'S:
:w :w
(,l (,l

c( c( 3
Q>

4
lV

~ :a
l- II Mock ... II Mock
~ .!! 2 • EVI1
'~

• EVI1 '~

2
:::::I

...I ...I
Q> lV 1> >
i i"a)

0 Q)a: ~ 0
Vee 7.0 Vee 7.0

Reporters

c,~
4-'S:-

;:l
(J
Ill( 3lV

:a...
.!! 2
'~
:::::I
...I
lV 1>
~
Q) 0~

•
II Mock
• EVI1

Vee 7.0

Reporters

~ 9 EVIl rW:J36~ 8 1fu.m*m~?H~:}3v \ -C, ~ it 0 EVIl 0)5$.mlj96~~~ J:: lJ ,
GATA-2J11iS;-1- lS.:r: ~ '.J ~ J::¥5TE7Kb j:: -C~-2;tr vif,~?7 ~Jl1iS;-1-0)36~;6~

1CJJG LJ~.

A : EVI1~-jf~H~~~~A Lt~y 1/ 7-EVI1~96~B1fu.m*m~§ NFS58.
B : IPJ C <, y 1/ 7-EVIl rW:J36~ B1fu.m*m~§ MIS2.
C : IPJ C <, 1:: r- EVIl~96~ B1fu.m*m~§ MOLMl.
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A c

Gata·2 --~.....-.

Cells

Evi·1

.- 281

m/J·Actin _
GATA-2l>-

B

Cells

~aetin..' __•

(Ohyashiki et aI, Blood 1995)

EVI1 _

GATA-2 ------
hp-Actin _

EVI1 ifti~ + + + _ _ _
ill~O) I' t(3;7) ~
~ t(3;3) inv(3)

~ 10 -:<'77,jSJ::Vl:: ~EVIl~~~BJfn.m*IH~~1*-CIj:~GATA-2J1:{~-1-0)

,i~$'~1I::iJ~~Ght~.

A : -:< 1) 7,EVIlri?:J~~jS J:: V~F~~*IH~~1*I~~T QGATA-2~~RT-PCR~~fJT.

Evi-l(507bp), Gata-2(168bp), m~-Actin(203bp)

B : l:: ~ EVIl~~~jS J:: V~F~~*IH~~1*-Co) [RJ~~tFf.

EVIl (508bp) , GATA-2(29lbp), h~-Actin(274bp)

C : 77 /('-:< 1) ~~{*-CO)*~~ Go)GATA-25Effl.~~fJT.
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A
60 r,---,..,---------"

~ .
Eo 40 t----;-;.,--=---

Gi
..0
E
~

,; 20..
u

o 1 234 5

HLBO

.....
..0
E
~ 20 1---'::...:=':-----I--7l~-"

c;
U

o 1 234 5

B

c

Day after the Introduction of EVI1slRNA

01234567

Culture days

~ 1 1 EVIl siRNA~A ~ }-EVIl~3EmSJfn.m*,IBJmUCSD/AML1 C'1j::l:~MiJ~trp#l1J ~h,

GATA-20)3EmiJ~* L <f~T L t=.. ~ t=.EVIl7 /Ti? / A ~AEVIl rW:J3E~ S Jfn.m*,m~~

MOLMI C't*,IBJmO)~MJ*J3tiJ~ffi1l*l;:f~T Lt=..
A : EVIl siRNA~-j&1'r~I;:~A Lt=. ~ }-EVIl;WjJBm8Jfn.m*,m~1QucSD/AML1j;)J:V

EVIl~F3EmS .Ifilm*fII~§HL600):l:~M/" 7' - /.
B : RT-PCR~ ffl V\t=.EVIl siRNA~A 8Jfn.m*m~~0)3Em/"7' - /.
C : EVIl 7 /Ti? / A ~*At~A LJ=.EVIlrW:J3Em s.Ifilm*,IB~~MOLMIO):l:~M/"7' - /.
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~ 1 2 EVIl ti ~ A l' /7 -t" T !y£fi~M*PCAF e: t§1ifF ffll, t:.
iJ~, p300, CBPe: tit§1ifIFffll,ft.iJ':>-0t:..

-Jj-!VF~*OOJ3§t*COS7t;:EVI1e: ~ A l' /7-t"T!y£fi~M*~56~~
it, -!7 ~lm{2fs: j3 J: V!/?i=.m {2fs:~ ffllt \ t;::§E1.5ttt ~~¥~-em1ifF ffl ~I;tJT
l, t:..
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I3-Actin _-----

G-eSF

IL-3 G-CSF
<') l/) <') l/)
<;l ..- ..- <;l ..- ..-
..J :a: ::lE ..J ::lE ::lE--

IL-3

MPO

E

o

L·G3

Mock

MEL1

MEL1S .

L-G3 IL-3(+) ..

IL-3~

A

c

B

~ 1 3 MEL1Stj:~ -to)~)d~ J: VJ, IL-3~:fftt1tti!*~~§t* L-G3 t~M L--C
:B-1~fJ:iJ1jj1J §g~~ L t:: o

A : IL-3~:fftt1tfim*~~~L-G3tj:G-CSF~:ff't1:t~Jj*,j:J*.r-...:B-1~-t Q.
B : MEL1/MEL1S~)\L-G31tti!*(Il}]§t*C'tj:~ 8WJE~iJ~~~ Gnt::.
c : G-CSF:ffffTC'o)MEL1S¥J)\L-G31tti!*~~§t*0):l:~7ill>{!1 ~ /.
D : G-CSF:ffffTC'o)MEL1S~)\L-G31tti!*(Il~~t*0)~~1~V{!1 ~ /.
E : MEL1S¥J)\L-G31t~*(Il~§t*C'tj:MPOJl:1ii--1-O)JE~~~~ GnfttP0 t::.
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A Immature Intennediates Mature
D • 0

.-ClJ~@-I(fj)

B (%)
100

90

BD

70

60 mImmature

50 • Intermediate

40 oMature

30

20

10

0

MEL1 MEL1S

~ 1 4 MELlS~¥j:A Lt;:L-G3~fi;'f,!Il~?l~-Cf';tTSA1¥:(±T-CG-CSF~~ J:: ~ ~¥j:

~ h-5 t.!Il}]§511~~@]{lL, MELlS ~~ J:: -5 511~trp~IJ1lli~~m 7-tT /v1~;Q~~-9-T

-5:. C: ii~~P~~ht;:.

A : t~%O)~" \ii~ GMELl/MELlS¥JAL-G3~t;nt.!Il~~1*0)511~J3t~51~ Lt;:.
B : TSA~JJD ~~ J:: ~ MELlS~AL-G319'flit.!Il~~1*~j:G-CsF~1f·r1:0)'j*,1fj(511t:~

@]{l L t;:.
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A

c Mock MEL1 MEL1S
o

MEL1SAS

B

D

0: IL-3#1'£"F, • : IL-3~~#ttr, 6 : G-CSFffi"£"F

~ 1 5 MELlS.A*!BJJ§1* C IPJ~, MELlS AS~.{*~A ~tin*!B~~#f:~:l:

G-CSF1¥:(£TC'j~H@: :a:-mftt=.. CtBP c O);j::§]i{!Pffl f:l:MELlSO):5J'{I::::f.i:iJifJlJ~l§

k;:~,~JC'~:l:f~lP'? t=..

A : EVIl:t3 J:: lfMELlSil:1~--r @'i!t&J k;: I:l:CtBPifiSfl@c~IJ;0~ 2 ~1¥:(£T ~.

B : MELlSCtBPifiSfl@c~JjAS~.{*<PLASS>I:l:CtBP2 cifiSflC'~ f~v \.
C : MELlS AS~.{*~A~tin*!Bn~#f:f:l:G-CSF1¥:(£TC'itJl:a:-mftt=..

D : CtBPk;:ifiSfl LJ~lP'? t=.MELlS CtBPifiSfl@c~JjAS~.{* tHDACU;:ifiSfl Lt=..
~ t=.HDAC2, HDAC3 t lPJ#jH;:ifiSfl Lt=..
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A B
~

Down 47 iioffiT
~ MPO

J.+-- GATA-2

C IL-3 ff.t£l' D IL-31H£1'
~?A ~?A
L·G3 .I! '2 l/) L·G3 .If! e ~- ... ...
afli~~~ r::: -l -l

li\~~:ti~ 'E u ~

0 w w 0 0 :;;
~)Jl~ u :E :E ~lJl~ u :E ill

GATA-2 -- GATA-2 .... - -~~.

J}-Actin --- p-Actln ---

A : MEL1S~AL-G3*aJ~~0)3Bm~~fJTO)~*, GATA-2~MPoO)iI{~-T3BmiJ~

f1fT ~ -Cv \t:: o

B : GATAiI{~-Tm (1-6) O)3Bm~~tJTO)~ <!:: fh.
C, D: EVI1:t3 J: VMEL1S~AL-G3*aJ~§i*o)RT-PCR~~tJTt=: J: ~, GATA-20)

3Bmf1fT 1r1ii~ ~ t::.
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