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Butyrate |3 HL-60 clone 15 MBEIFRERICIMES HAIER RO, T2 T AP CITRER ML 29 2 B
AT, butyrate %% HL-60 clone 15 HIRRZGFRERRIC/ME S E BHF 2SN B 2 22 B8E L7, Butyrate i3 hisone
deacetylase (HDAC) FHEHAERIZR A, ZOMERVSEEROMEIBEROMNES M EN TV l=%, HDAC [HE
#E apicidin BKTF wrichostatin A (TSA) HAWTARITL/Z. FOER. () apicdin 13 butyrate &~[FIERIZ HL-60 clone 15 #11
JREHBHRC M B DEREHD I &, (2) TSA [TIHTREERMEBEANM N T &, (3) Apiddin 33408 butyrate 1
HL60 clone 15 fIQIZN U TREGIHVR L A 2 O T EF L ERETHOIN LT, TSA B—@s 7P EE
T5I & (@) HL60 clone 15 fREAUTREERIZ ML T 2010 iHEA T E A R O 7 EFIUERRBETH B T E. 5)
butyrate CUTREERIHMEAAEAEY HDAC PREICL AERTH B T EABIS N7,

1. pEeas
HEEERO LR 2 AR T 272012, butyrate 12 > TIFEEERRICOMET B 2 &5 TWS HLO0 done 15 fH9%
AT HL60clone 15 fBDIEIR~OHMERFZBES M2 - &2 E LT,

2. WOk
2-1. HL-60clone 15 #ifRz%

HL-60 clone 15 #l (American Type Culture Collection) % 10% FBS -RPMI-1640 medium (pH 7.8) = 1X10° cellymt OOF
FETHAMIRED apicidin (Calbiochem), TSA (Wako) #5253 butyrate (Wako) 54 10% FBS-RPMI-1640 medium ¢
~-SERHENEE L, Apicidin 332K TSA 12 DPMSO THAREL. butyrate 133K THAML T medium 133U T 0.1% LA
TIRASX DMLz, £7=, vehidecontrol &1L T DMSO % medium 24 LT 0.1% LT3 L 905mU7rs.

2-2. Luxol-fastblue Hefd
—ERHEIRS . HL-60 done 15 MAZEIRL., BFELZMHEHMLE, A/ —IUTEER, Luxolfag-blue HefE
# (EM SCIENCE) TIfEERERIREZEAL. hematoxylin HeEHF (Merck) TEZHMA LU, 2HEBHIRICKHT 261
BRsiaogie =L FoORNTRE L,
Eosinophilic cells (%) = [Number of cells stained with Luxol-fast-blue / Number of cells stained with hematoxylin] x 100

2.3, AR EROmT

HL-60 clone 15 L AHEEMNHED apicidin, TSA 55V butyrate 777F F T e R, MuzENL TEO—
HEMW TRl ZERIL 2.



2-4. Fow cytometry 512X DRKAEEZ LD
—sERs A Ui 2 | L T 7 O—H h A—%— (Becton Dickinson) ZWTRHTLE, 1>FJ) 2 87 %
B3 BE8ZI3 R-phycoerythrin-conjugated anti-integrin 7 monoclonal antibody solution (FIBS04, BD Pharmingen) % Fby/z,
MDA 7-amincactinomycin D (Sigma) 2V TR L .

2-5. Immunobloting

— el U - A EY L ORI 231U 7= /IR EBHEDS 5 x 10° cellvml OEEIT/ZHIE DT sample buffer
(62.5 mMTris-HCL, 6 M urea, 10% glycerol, 2% SDS, 0.00125% bromophenol blue, 5% 2-mercaptoethanol, pH 6.8) EHIA .
Immunoblotting 3. 175% RNUFZUNTFIRENERNT, 1 =242 2077310 T 1 x 10° cells FOEEE
ERHUE, HENI60 V DFEEETH 180 2T 200 mA OEERT 1 FiE= oI D—ARICEE L,
FD#. block Ace (Dainippon Phammaceuticals) T7 01w 227 L7cBiE 1 KEMISIKICBL T 4C TGI8
RAT 2 KHEIZ 3 B L TSI BT 74 NV AREA L EROERBERIB L, 7EFIWEEhzb A b
> major basic protein (MBP), pl5. p21 BLR p27 2T HFPBITHLE 1R EI-21 rabbitanti-acetyl histone
H4 pAb (Upstate) . mouse anti-eosinophil MBPmAb (AHE-2, Chemicon). rabbitant-pl5 pAb (Santa Cruz). goatanti-p21 pAb

(SantaCruz) BXLTN rabbitanti-p27 pAb (Santa Cruz) ZFVye. 2 JPUEIZIE biotinylated ant-rabbit IgG 7 (Vector).
biotinylated anti-mouse 1gG X (Vector) 355 biotinylated anti-goat IgG (Santa Cruz) % | Sz dhbHETHRAL
7=

2-6. HDAC REEMOFHRIEIOSE I L SHliEmms B L UG R ER O
500 uM @ butyrate FFE T T -SEWitER L /-/F2% 10% FBSRPMI-1640 T 3 [EBE% L. buymae %35 R\ i
TELITEEL, HDWIE 300 uM @ TSA 2 medium 120 L T 001% 2725 L D1 12 BFBEITHRmLE —
ERHIEE®, 3-5 1TRL 25T immunobloting MY > FIVERBIL . ¥/, 6 DR EICHa%2ERL T 32
BE 33 ITHEVITRER B OBS S LM e L.

2-7. MaHNE
BB Thompson’s Fest 12k 0. HEEREIT Swudent’s ¢ -test 1ZE DT, #E5HT mean + SEM. TERL
7z

3. WIEFEER
3-1. HL-60clone 15 HIRADEREER~DHMEIZAT 2 HDAC FHEEOZR
HDAC MAESEASTEEROMLEFET HNESMZHLMTT 2 HMT. HL60clone 15 #fid% 100nM @ apicidin,

30 nM @ TSA H3Wid 500 uM O butyrate ZETMNEHITT 6 ARIEELE, EORE, apiddin 77 FTHERLE
Y 380 £ 02% DOFEKLYT Luxolfastblue THEAXN, buyrate FEE FCHEEL MR TIT 660 + 2.4% DRI
BN (Fg 1), UL, TSA FEFH BN HDAC FRESEIEAE T TR LSO Luxolfast-blue THAEX
TGRS s T (Fig 1), /5. HL60 clone 15 ##i#2% 100 nM @ apicidin, 30nM @ TSA H5WT 500
#M O butyrate EETHEHITT 6 OISR, flow cyometry HRIZX DRDFHEL (side scatter, SSC) DEDOELEART
Uiz, ZO%. apiddin H&TX butyrate 777F F CHEELZES, SSC MRKERMEERTEROE ST HDAC HF
IR T TR LR S R THEEIEML. 77 > 87 OREBHIBD 5N (damnotShown). LA L, TSA
HET TR LI HDAC [AERIEAHE F TR LM & B L T SSC Iz IFD SNT, 12577
> B7 ORBEHIVOSNIH 572 (data not Shown), X 5, FEERENEDYEO 1| O MBP A5EL TWLMhESHR
% immunoblotiing (Z& OFARL/7Z4R, apicidin BXbutyrte THRIRZERE T2 &, WA 2. 4 3L 6 HB



80 -

Fig. 1 Percentage of cells stained with
Luxol-fast-blue

HL-60 clone 15 cells (1 x 105 cells) were
incubated at 37°C for 6 days in 1 mi of
medium containing 100 nM apicidin, 30 nM
TSA, 500 uM butyrate or vehicle. After

20 -

Eosinophilic Cells (%)
8

0 N.D. incubation, the percentage of eosinophilic
g cells was calculated. The cells incubated with
g TSA or vehicle were not stained with Luxol-

fast-blue. N.D., not detected.

Butyrate V//////////////////A-I

TRERFEYIC MBP  REENMRHHE /20, TSA TS LM HDAC JEFFAE F O L/=54& S EHRic MBP 1
HB Uzl (Fg 2). 733, 300nM L, EOPED apicidin 3&TK 100nM LA EOBED TSA 13 HL-60clone 15 4
RTH L THEEER L. £, 300M ELFOBEED apicidin IHEFEEROIMEEEAL o Tz,

Incubation Time (Day)

0 2 4 6 Fig. 2 Effects of apicidin, TSA and
; butyrate on the expression of MBP in HL-
60 clone 15 cells
HL-60 clone 15 cells (1 x 105 cells) were
incubated at 37°C for the periods indicated in
1 ml of medium containing 100 nM apicidin,
30 nM TSA, 500 uM butyrate or vehicle.
After incubation, the number of cells was
counted and lysed in a sample buffer at a final
concentration of 5 x 10¢ cells/ml. The MBP
content in 1 x 105 cells were detected by
immunoblotting.

None

Apicidin

TSA

Buttyrate

3-2. HL-60clone 15 MEOMAIZNTS HDAC HHEFEOE
HDAC PFHEHESY HL-60 clone 15 MO EINT HMNE SHERSMNZTSERYT. HL60 done 15 KIZE 100
oM @ apicidin. 30 oM @ TSA H2WE 500 pM @ butyrate ZSTMEMh C—EiiS LSS 2B L7, HDAC
THERIEGE F T 6 HNBE%T 5 & HL-60 clone 15 HIRZIE 6 1B £ THEHOICINAEL /= (data not Shown). Apicidin 3



B butyrate THEEEL /84, $RKOBMISHK SN, apiddin TIZ 4 HANS, buyrate Tid 3 HBEMSHRRE
O EIZIIRE N (daanotShown), ~—4. TSA FHETF TR LZBE, ARl . HDAC [H
HREEFE P OB LB S L2300 o e o, Ee. RSSRIEICEIS TS pIs. p21 BXU p27 BHE
OFH% immumobloting TREATL 7. TORER. apicidn BETF buyrate THEREUBSE, pls. p2l BEY p27 HE
HORBBITEEM 2. 4 BLU 6 HETERNIZEML /- (datanot Shown), TSA THEE USRS TIERRMN 2
BE T8I OBEHEORENEDSN/-  (dam not Shown), 7235, 1 6 HEODEERE7O—Y1 M A
PRI K DI UZRER, apicidin, TSA BE buyrare TR L7-MIIOERFRE HDAC JEFE T CHELE
BE & H L TEN o7 (datanot Shown).

3-3. EX b2 H4 O7EFIULICHT S HDAC BREREODR
&% HDAC HHFFHICLD LA M OFEFIUERED L SITEET 20N EHEMNTT 2 BRI T, HL-60 clone 15 #
f% 100nM @ apicidin, 30nM @ TSA HBWT 500uM @ butyrate 2 FTEHrhT—ELiEE L. immunoblotting
ERAWTTEFIAbEN/ A R He BRI 72, FORER, apicdin i3 HL-60 clone 15 #l2OEX S -O7 25
JALEYEE 4 BEEHEND 48 BRUIEE TREFAICHIMA 872, E/-. butymte I 4 BEEEE 1 —2 i 0BRGN
EA R DTEFIALEBELIE, UL, TSA HEFTERLUSMROEZ R O7 FIUbIdRE 4 REERY
—DIZEOEEFEL 24 FEIIEES SOWREBIIR > 7.

Incubation Time (h)

C 4 8 24 48 Fig. 3 Effects of apicidin, TSA and

s - - butyrate on the acetylation of histone H4
None _ T HL-60 clone 15 cells (1 x 105 cells) were

incubated at 37°C for the periods indicated in
1 ml of medium containing 100 nM apicidin,
30 nM TSA, 500 M butyrate or vehicle.
After incubation, the number of cells was
counted and lysed in a sample buffer at a final

TSA ,,...-_. — concentration of 5 x 106 cellyml. The

Apicidin

acetylated-histone H4 con-tents in 1 x 105
cells were detected by immunoblotting.

Butyrate

3-4. HDAC FFOERRFHOERY W & SHFTEREER B L U EREER D2

HL-60 clone 15 RZAMFEERRIZ MET D7DICIIFHIRE X b OTF EF LWL ETH AN EIMASMNITD
ZEZBMELT, HL60 clone 15 #ifa% 500 uM O butyrate ZSEEHIPT 4, 8 H BT 24 BHHERL. FO%
butyrate 25 FRVIEHICIEIRL T 6 AMBERL. TORE. HL60 done 15 HHENI butyrate 7 FTHIEL TS
R TIEEIC L A P DT EFIHEERRZINTED., buyrate 2S5 T2NEMICBRTECEiIck>TERA RS
H4 (3PP T 2FIMEEN/2  (data not Shown), COXSEEMETT 6 BREIEEEL HL60 done 15 AFIOMR
HBERELREDS, buyrate TFET T 4 BLD 8 FEERL ., £0#% buyrate 2SRRI TIR#L 28T
AR X a0 7. (data not Shown). —. butyrate FHE T T 24 BHEIEEL, £ 0% buyme #SELN



BT U /- BN INIBR OGS - (data not Shown). £, Luxolfastblue THREIRISIRRO SIS 2HE
L7AER, buyrate FEE T T 24 RENSR U ABSICHERICHTERIEMMOBS ABEMU 7 (data not Shown), Eix,

buyrate FHE T T 24 KR U/-RIIE T3 MBP. plS. p21 BLU p27 BEEORRAMEINT S Z &% immunoloting
Tk DHSHICA T (dat not Shown), [FHEEIC, MIBEEEETRIC TSA QRN DIE LS CIFRERO ML R
INBNEIMETL T, T73255.300nM @ TSA % medium 1201 T 001% 12/854L 21 12 BiflB&EICE 5 |
ETHRMLTEA % TSA KL TRBENZ Y EFIMEEET:  (data not Shown), EORER, TSA OFNIFEEICHE
fFUTHIRRE O], STREERIEMIBE OO, MBP BL Y 1 574 > B7 ORBOBEMHERD 51 (data not
Shown),

4. BE-FLD

BHRO M « RIS OBETOESEIRS L TEY. OESHEO 1 I3 ovF oGOt
HELEERRELTVWS, 7O0TF U, XT7LAY--LA0T7RTFBEN linker DNA Tk > THIERE . 25ICR7
VAY—LOTEAIE A M H2A, H2B, H3 BLU HE OF 2 DL THESNS A b0 8 BT 145
HED DNA A% 175 BBEAHEEZLTWS, Fa7EA RO N KR 15 M5 30 BEOHEIEMETI /K
ICEAE N ST NRH Y. TO N KR IUIEEMERD DNA &8T5 8> TR by — Lk
PEELLTED, BE5ETS RNA R AT—HREDN DNA TG 2 & 2HEBLESERINZIIH L THhD, L
MU, N BT NOV 2 RENTZF AL E NS EE A N OB DEERSTIEI, EA & DNA EOFM
WAV T 272D X7 LAY — ABEDRES. EEERTS RNA RU A S—E2EN aget gene ICFIERTD—
HOESEREAREIND, O7EA R OT EFIHLEHET SR8 histone acetylransferase THO. W7 2F UL
THREES HDAC THD. Apiidin, TSA BE buyrate 72D HDAC HEIIT HDAC ZlHFTH 2 &icdk-> Tk
A+ ERTEFIACRBICEOEM THD, TOEE BeORETOEENEEINS,

FEIL. HDAC BEESE apicidin AR EHERRIE D MURMIBAEE HL-60 HIRBORMZIIHL, HMer2E T 5205
M LTER, —7F. HL60 #IR30D subclone "THS HL-60 clone 15 Hlid HDAC FHEHE buyrate (2 DIFEEERIZ S
6552 EANRE SN TWARILTH 57, HL60 cone 15 #HE% AW THEERO/MUMF EAENTTE 2 & 2B
L, Eir, butyrae (2 DIFRERAMUSEERT buyrate @ HDAC BHEAERAICE B & D7ROME SIAHTH D
W, AHEEEBIER & b A b oD T B FIALE ORI REA 5000972 BE T HDAC A apicidin, TSA 3L butyrate
OWREBE L, TORE. HTO 5§ SABSMIAo7z. (1) Apicdin 13 butyratle &[FIEEHT HL-60 clone 15 #ifia%s
ITRERIZME S B BER 2RO &, (2) TSA IR EBBREAMENC & (3) Apiidin BXTF butyrate 1E HL-60
clone 15 #IAIZH L TREMIREA R 2 OT 2FIMEEZFBTHOICH LT, TSA 827 EFICERAETLH T
L. (HL60 clone |5 SIRZAYTREIRICMET S7-DITEFERIB E A F DT T IMMERBETH S Z &, (5)Buyrate O
SRR M EABBAEIY HDAC FC L SHERATH D ZETHD,

Luxokfast-blue FefiIEMERE#RET 50, HERERET I REHFED | DELTRHWLSNTHS, &t
KTH 100 nM @ apiddin BEIN 500 xM @ butyrate 180 TEIEN 380 + 02% HBL 660 = 24% DA
Luxol-fast-blue {24 THREEIVE, X HITABISE TIIANATERERAMNFD D 5 & S 7eBis i oMb N THhH0h
ESNEATUT, FOFER. 100 M @ apicidin 13 500 uM @ butyrate &FEHRIZ HL-60 clone 15 HRROIERAZHIRIL |
SRS EZE LB LN MBP, f 257 3 B7 OSERE LIS E/. F-. cydin-dependent kinase inhibitor T35 pl5.
p2l BLUX p27 ORBE R F-HNORREIHLEED S/, #Eo T, apiddin i3 HL-60 clone 15 M2 ERIRITHE
SIRHERERD &SRO ENS,

ABEETIL. 300 nM BLED apicidin 3278 100 nM BLED TSA 13 HL-60 clone 15 #ElUcH L TEIEERT L%
BoMic Uiz, E/e. buyrae (3 750 xM DL EORE TRRSEEZRR L, IER~OMEAEITIT 300-500 xM OBYE
NRETH BT LI N TS, £ T, TS apicidin, TSA B butyrate % 100nM, 30nM HLTF 500 uM
OBETHEH L, L1, 10 BXK 300M O apicidin (3EFREER~ DM BB RS /22> 72, Buyrate (3 500 uM



OIBAETHI 80% O HL60 clone 15 #IIRZITREERIC/MEE B 2DIZ0L, 200 BLTF 300 M DIRETIIH 50%. 100
M DEBEETIIG 30% ICETHMEBBIERINEIETT 22805, buyne (ZXDMEBEIER &R IREEEIINNC
EAEENTVS, ZhEOZEMS, apicidin 1 butyrate SFHRIZIMERFHE TSRS RS, BERZEA N
DT TF LGB OMEEEI OB TH LD TII VWM EE A 515,

Apicidin % butyrate & [El#kiZ HDAC FHESETH2 TSA % 30 nM DIBHET HL-60 clone 15 MlaZiERL =R, M
RN X 13", Luxol-fast-blue Fufath, MIBIPUREEZEB LTS MBP ORBRITTEL -7l &5, TSA
FHEERRA DML ERET HIERAN N &SN, £2T HMEBBEREEA R OT7EFIWL L OiE
HIZDOWTHLNIZTHEMNT. &8 HDAC HERIIXAZ AP OT7EFIIALORRRIELIZDONT
fmmunoblotting TR L 7=, TORR. apiddin L buyrate idt 2 b2 O7 £FIALERHHNTUET DDITHL .
TSA F—BENCTUEZ B Z &0 5, FERE A N O 7 L F AR~ O LB ER TR b ThaD
T hEZEX BNz, £ T buyrate OIEFRFIEIERENC T > POV LIFEEVRER b 207 F ML L0k
BRAOHCFEER & OBEEICOWTEI Lz, TORE. buyrae % 4 FEHD0NIL 8 REHEAZ Y 2F UL
—BRIZEN L -SSR E R B SO TR R OIS OBIMARD 619 COERE TSA i2k
HIERSEL TWe. UL, buyre % 24 BHEELSER 82 STEEROEISORIMEEDH S, FIHLT, TSA
IS5 2 L0k > THESROBESH MU, - C. HL60 clone 15 HRZM SFRERO MU IR s A
F DT EFIUERRETH S Z EAVREEINE.

LA b MTEFIULEND CEEMNMEE XN/ 529, apicidin % butyrate 125> TEA R AFHGENIC
TEFILENB &, EREICH - THE RIESETH DNA IZES LY OFETOBESEEHET 2 2 400 TE
BEDITIEBEELLENS, TSA HBMICE A R 27 EFIUEL TOHRERANOMESRI 5N &h5d, £
B 7 B FIEIC K DA R T ORE SIEHATEIREEL S B DICRBETHLH EEAOND. B
KT, FOLITETRTIRREUEHEL ThaMNIBREMITE M- /4% MBP B TORBIL GATA-L,
(/EBPB, CVFBP: B4 PUL B EOEZETFMEE L TWAZ L, BHEMA CDXM cell 1T GATA-1 % over
expression X5 EFFEERICMET B I EMRE TN TS, fEo T, IS OEERTISTEIERO MBS L T
BHEEZ LNAY IS ATz, 4. apicdin, TSA $2 WL buyrate 72E Rz R OTEFIAL
2B EE I HDAC FFER TS ic k> TR MBS E IR T 2R s b LIan,

5. BETRE

%123 o Q48R (H15327-29)

HDAC FEE3K apicidin ) HL-60clone 15 #IRITH 3 2 M baREIER

OREM , FHER ", Jangla Hong "2 OkPyo Zee %, KPNAIEE ' (' LA, ? Graduate School of Phammacy,
Sungkyunkwan University, Korea)

6. AINFTAREORERAR
AR,



