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(S)-HDAC-42 : (S)-(+)-N-hydroxy-4-(3-methyl-2-phenylbutyrylamino)-
benzamide

SAHA : Suberoylanilide Hydroxamic Acid

Bcl-2 © B-cell lymphoma 2

P53 : protien 53

Akt - serine threonine kinase

NF-«B : Nuclear factor-xB

IxB : Inhibitor of NF-kB

IL-6 : Interleukin-6

HDAC : Histone deacetylase

HDAC: : Histone deacetylase inhibitor

CML : Chronic myelogenous leukemia

AML : Acute myelogenous leukemia

CLL : Chronic lymphocytic leukemia

ALL : Acute lymphocytic leukemia

MM : Multiple myeloma

PS : phosphatidylserine

PI : Propidium iodide

FITC : Fluorescein isothiocyanate

Acetyl-H3 : Acetyl form histone 3

IKK : IxB kinase

XIAP : X-linked Inhibitor of Apoptosis Protein
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Abstract

Alteration in histone acetylation have been implicated as a hallmarker of
carcinogenesis. Histone deacetylase inhibitors, such as (S)-HDAC-42,
suberoylanilide hydroxamic acid (SAHA), have shown to restore histone
acetylation and allow gene transcription. The histone acetylation induced by
HDAC inhibitors can reactivate the expressions of silenced gene in cancer cells,
such as Bcl-2 or p53. However, in addition to the mechanisms of cell growth,
differentiation, and apoptosis mediated by (S)-HDAC-42 remain unclear, besides
the inhibition of histone deacetylase.

Based on studies in the literature, SAHA has been shown to induce cell death,
cell cycle arrest, and apoptosis in leukemia and prostate cancer cell lines. The
differential tumorigenesis between leukemia and myeloma is originated from
different stages during B-cell maturation. As a result, we rationally suggest that
(S)-HDAC-42 may have a similar or even better therapeutic activity in multiple
myeloma.

In this study, we assessed the effects of (S)-HDAC-42 in cell growth,
apoptosis and molecular signal transduction in multiple myeloma cell lines
compared to SAHA. The preliminary data revealed that (S)-HDAC-42 induced the
cell grow inhibition and apoptosis which are better than those of SAHA in multiple
myeloma cells.

Moreover, the induction of apoptosis mediated by (S)-HDAC-42 was through
mitochondria dependent pathway and down regulation of Akt and NF-«xB

pathways which are related to cell proliferation as well as survival pathway.

Key word : (S)-HDAC-42 ;SAHA; Histone deacetylase inhibitor; multiple

myeloma; mitochondria dependent pathway
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AP Y 2R Bk E AN S B B K % k (Human multiple

myeloma cells ; U266, IM-9, RPMI-8226)= tk > P p #77 @
% #T(Food Industry Research and Development Institute)

~ R ERES
(S)-HDAC-42 [ (S)-(+)-N-hydroxy-4-(3-methyl-2-phenylbutyrylamino)-

Iy

i

A

A S

10.
1.
12.
13.
14.

benzamide )

B R

Dimethyl sulfoxide (DMSO) : ptp Sigma

RPMI medium : F£p Gibco

Fetal bovine serum (*»# & 7 5 FBS) @ FLp Gibco
L-Glutamine($5'=f4 ; LG) : pLp Gibco
Penicillium Streptomycin (PS) : £ p Gibco
Trypan blue : f£p Biological Industries
Trypsin-EDTA : p&p Gibco

Ethanol : f£p ECHO

Formaldehyde : P p Merck

Methanol : ftp ECHO

Agarose I @ Pt p UniRegion Bio-Tech

Agarose II : Pt p UniRegion Bio-Tech

30% Acrylamide / Bis solution (ACRYL / BIS 37.5:1)

Ammonium persulfate (APS) : pp Sigma
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.

High performance chemiluminecence film : £ p GE Healthcare
Bovine serum albumin (BSA) : ptp Sigma

Sodium dodecyl sulfate (SDS) : B p Sigma

Triton X-100 : pp Sigma

TEMED (N,N,N,N-Tetramethyl-ethylenediamine) : F£p Sigma
Tris : fp J.T.Baker

Tween 20 : pp J.T.Baker

Sodium chloride(NaCl) : £ p Riedel-de Haen

ECL : ftp GE Healthcare

Glycine : £ p J.T.Baker

Disodium hydrogen phosphate (Na,HPO,) : Ftp J.T.Baker
Potassium dihydeogen phosphate(KH,PO,) : pp J.T.Baker
Potassium chloride (KC1) : pta J.T.Baker

Protein assay-Dye reagent concentrate : Fp Bio-Rad

Protein marker : P p Fermentas

Propidium iodide (PI) : F£p Sigma

MTS reagent : f&£p Promega

PES reagent : Fp Promega

BRw - pp Kodak

T 3% ¢ Mp Kodak

Fe & 48 5 P~2 % (Mitochondria extraction kit) : f£p PIERCE
Primary antibody (1°+v4¥)

A. anti-B-actin : PEp Sigma

B. anti-Akt : pEp Cell Signaling

C. anti-Bad : p£p Cell Signaling

D. anti-Bel-2 @ £ p Cell Signaling
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anti-Bel-xL : Fp Cell Signaling

anti-caspase 3 : fp Cell Signaling

anti-caspase 9 - fp Cell Signaling

anti-COX IV : p£p Cell Signaling

anti-cytochrome ¢ : B g Cell Signaling

anti-Cyclin B1 : p&£p Cell Signaling

anti-Cyclin D :

anti-HDAC 1 :

anti-HDAC 2 :

anti-HDAC 3

anti-HDAC 4 :

anti-HDAC 5 -
anti-HDAC 6 :
anti-HDAC 7 :
anti-HDAC 8

B
B
B
B
B
B
B
B
L

Cell Signaling
Cell Signaling
Upsatate
Upsatate

Cell Signaling
Cell Signaling
Santa Cruz
Cell Signaling

Upsatate

anti-NF-Kb : ftp Cell Signaling

anti-pl6
anti-p21
anti-p38
anti-p53

anti-p-Akt(308)

anti-p-Akt(473

: fp Cell Signaling

: B p abcam

: Fp Cell Signaling

! i p Cell Signaling

: ptp Santa Cruz

) ! Ptp Santa Cruz

. anti-p-Bad : pp Cell Signaling

anti-p-p38 : fEp Cell Signaling

anti-PARP : pp Cell Signaling

. anti-PTEN : pp Santa Cruz
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37.

Secondary antibody (2°#48)
A. anti-mouse IgG (HRP) : ptp Perkin Elmer
B. anti-ravit [gG (HRP) : Fp Perkin Elmer

B RERA

1.

2
3.
4

o ® 2o

10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

wr A ! pLp Greiner Bio-one
w3 % 1 pbp NUAIRE

15ml ¢ © fp ExtraGene

50 ml 3 ¢ @ pEp ExtraGene

w2t Hc® D pbp Beckman

F] 7 3% £ B 4 (phase-contrast microscopy)
Hcg % f=: g METTER TOLEDO

2 3 k@5 : pbp MILLIPORE
TRERE Ep MILLIPORE

Fatk Pl <k ¢ pp EUTECH

PVDF membrane : p£p MILLIPORE
SDS-PAGE %1 2 = : £ p Bio-Rad
semi-dry transfer % % : f£p Bio-Rad
‘v#4k b p FIRSTEK

o3 fm vz ik (Flow Cytometry) © fEp BD
B g TOMY

sk kRt pEp BioTek

k& R pks - pEp NIKON

A% 1 pp CRTO.S

KigH, : H-p GMB
ARG A BALE] TP
Mcgds g - pbp SSI

16
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o8 Rk
-~ FHREFFRY
(S)-HDAC-42 [ (S)-(+)-N-hydroxy-4-(3-methyl-2-phenylbutyrylamino)-
benzamide ) i — Phenylbutyratefi=# # » & 3 €313 (22) - “DMSO % i3
A > H-ped =1 mg/ml ¥ 5stock > FHRFNBREER 501025505
0.75 ~ 1 pg/ml -

ZT

OH

@)
Figure 3. The structure of (S)-HDAC-42
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oo~ tmfE A
(- ) fed w212 % A (RPMI-1640 medium)
& XK 51 RER e (U266, IM-9 and RPMI-8226) o1 *
RPMI-1640 medium -
(=) wme Ry & ix 2
AR R A AW ET 37C 0 & T0%DFHE R G o 75
T AR T FFRE L 70%en EEER T AT EES
VTR B o A HE 5 B M BR e 1k (IM-9 ~ RPMI-8226) 1 & f
RPMI medium 3 % A ¢ > H 7 2 5 10% fetal bovine serum (U266 B
&_159) ~ 100 units/ml penicillin ~ 100 pg/ml streptomycin ¥ 2 mM
L-glutamine > % ** 37°C ~ 5% CO2 2 2§57 2% o T H { F 378
AR FHED S AL BETEANT KT % o
(Z) # i mbeEit
¥ R B ARG R Z R ERIERTR AUk L EIERE R O
DMSO #-¢ ¢ & wmfe T - DMSO £ F /i o /& B 5 > 30
el 3 G E s e g DMSO k&) AT 1% iR T % >
S AL Gk e B AR > FLRA AR Sk S B T e o LK
DMSO ik & 34 & T17% 4 1% 5 Fuf chiy 56 o 2700 g i@ R 6+ 2
BRI BHATTR AR o 7 ARITH Dr i R A 37 CoRip
e P EFRAAwEIC BEFF v EHF R A AI0mL 3@
Aol mL e g P oo RURGEF Y BIA R o W RS L
#FA3TCkigsw»? > &4
AR R ﬁfkw ’ﬁﬁlL‘ ?_ 14 #-il &?Wmm”e,,zﬁ’»_,_ g F v B b eET B
BAAY o RHERIIST 10 1211500 rpminiE R Yo SA 4 0 2%
iR o Fohor AT & A10mL > B FH ~ 37 C ~ 5% CO2ins
A BRE O IRP LHAMEFEERL
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It

B4 8 5 M F B et (U266, IM-9 and RPMI-8226) + £
BREBVTPREF A A BT kg ltifadeed A HY ow
aaéaaﬁfﬁ%ﬁ%ﬁ@%%mk@ﬁzﬁoiﬁﬂ%%ﬁ’?
DMSO “4c » 37z £ ¢ » s kR 55-10% (*7% ) =3
EWRZETEY PR kw2 Bmiv e s by
o0 Ao~ F o el nin R R 0 1% de e BoiRdF Al- 5%10° cells/ml » ;7
gy ki EsE Y (Imlvial)» g tHET L4~ #P -
pH AR ER A E R 4T 10 ~ 48— -20°C 030 ~ 48— -80C >
16-18 /] F—3c » % jed 7 (-196C) E s o ¥ Bt § me

R FiR 55 2P o

dn¥e 35 5 % (MTS Assay)
YL

MTS reagentsie = & 35 : MTS > — f@Novel tetrazolium compound
[3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophe
nyl)-2H-tetrazolium, inner salt] » 12 2 PES » - 7 Electron coupling
reagent  (Phenazine methosulfate) - MTS % i o *¢ Dehydrogenase
enzymes % i {5 ¢ # % = formazan 2 4= (Figure 4) > 3% & 4 ¥ /3 ¢
medium® » I ;ﬁ— d 490 nmip| T H ex Gk iE > Flpt ek EARE P &

7T dm e g A% 5 (36) o
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OCH,COOH _ OCH,COOH
: SO;

N | I

Q\(N‘ ’O/ Dehydrogenas ©\< B

N'N\@’( CH, g \( I CHa
L N

MTS Formazan

Figure 4. MTS 3§ i* 34 % 5= Formazan

#H 2

449 5% e Bk AT 58 1T RER (U266, IM-9 and RPMI-8226)

i w12 5000 cells/well (S0ul) 3% B 76~ 96 well £33 % 42 > th & =
iz > 12 DMSO % i34 » Bfi4e~ 50 pl 7 F ok B (S)-HDAC-42 (0.1
ug/ml~0.25 pg/ml~0.5 ug/ml~0.75 pg/ml~ 1 pg/ml) 12 & % )k & DMSO
% control o & F AT (2448 40 72 | FF) > 4r » fie B 4 e MTS
reagent 20 pl> 37 C3& % 3 -] pF{ » % 2% 4% » 7k (ELISA
reader) 11 490 nm A ERIB Rk For FHRM I TR H T HRlE
FERE ©

A

1. PES reagent

2. MTS reagent fic ¥

4v » 21 ml DPBS # 50 ml tube > #-42 mg MTS reagent powder #c »
DPBS @ # % T % x % 273 f% » 2 pHmeter | T 8 pH & a4F &
6.0~6.5 > 12 0.2 um e filter g * T A KREF > ImlFLEF E - &

*-20 C 7 -
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Vs

~

o3 e ik 4 15 (Flow Cytometry)
¥z %= #& P (Annexin V / PI staining)
YL

wPe &% Hp AR B M e e ¢ = (programmed cell death)p » fj.%{jém}?é
/¥ = (apoptosis)’ "5 5k & f& phospholipid phosphatidylserine (PS)f% i
P RS T MR > P EPSE B e ¥ 2 Annexin VRS o
Annexin V= -] §35~36 kDa » 5 - fAE 43T &k FHOE TR E
Fv > ¥ U EPSH B R DE - o Ft o ;{ff;fi’g“"f%AnnexinV%f”)'S ok
$ F (4oFITC)¥ B 5] fn e PS?H fuenfe B > i@ 12 jm 58 fmoe tk 1 )
FRBRE LR LAPEZwE ES TRR o P RETAY K LA
(Propidium lodide, PD) { it % & i im%e k= chpF ) > dolm % 33 5
(Annexin V/ P ; -/-) ~ & ¥ 'm¥¢ &= (Annexin V/ Pl ; +/-) ~ 8L.¥p ‘w72
= g w2 4= (Annexin V/ PI; +/+)(37) ©
# 9
*F % it BDA it o @ 4 # chAnnexin V-FITC apoptosis detection
kit o A w] 1212x10° cells/1.5 mleh & /8 ~ 6 well=2 % 45 » /DMSO %
%A Bofs 4 2 1.5 ml7 Fe Jk & (S)-HDAC-42 (0.1 pg/ml ~ 0.25 pg/ml -
0.5 ug/ml ~ 0.75 pg/ml ~ 1 pg/ml) » ™ & 3 J& & DMSO  control i o %
Fr A A BF > 1500 rpmiLes SA BT 0 4 FiR o 1Y
PBSji% s » 4c » 100 pL PBS# X FACS ¢ ¢ > 4 »5 pL Annexin
V-FITC#5uLPl» R iF 55 563 58 (250C) #EF fi o & e » 400
uL 1X binding buffer ik &+ g - ot 3 e ik T B 10000%F b P2 &
FTERE 28 CellQuest%’ﬁ L 1A S
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I~ v > &BLz (Western blotting)

(- ) m¥e & Bed i Be
# 3
B & e 2. wie B8 2x10%well > #4455 3 1 F R b 7g R (U266,
IM-9 and RPMI-8226)#&** 10 cm’dish 32 % 4% ¢ » %3 (S)-HDAC-42
B8k A 0.1 ug/ml ~ 0.25 pg/ml ~ 0.5 pg/ml ~ 0.75 pg/ml ~ 1 pg/ml 3=
% 48 ) PEiA T B e o imE e B K (s BmE r BT A 3 1.5ml
11 eppendorf tube > 4r » lysis buffer ( & m?z & X 3 7 lysis buffer 7
)BT 2 A4k 330200 0 M ié o 3w 14000 rpm > 20 A 48
Bob it R kY o TE EA20°CokaiRar Y o

(=) F=9 FER TP E

(1) 9 FIE
W3R
B2 pl e kv B SR 7}%‘% e Bradford % #&] 200 ul /2 & » iT=
TR SRR PIETEEE T EFZIBREETE od R E
#Bo| K 5 BB loading £ (dc: 10pul & 15ul) > ZRW 6|2 N EE
A H

' # i loading B °
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(2) SDS-PAGE 7 i 4 +5

AL BB (F- 3147)

s 10% separation gel | 12% separation gel
= (=5 2) (2 % £)
40% acrylamide/Bis (29:1) 5mL 6 mL
running buffer SmL 5mL
10% SDS 0.2 mL 0.2 mL
10% APS 0.2 mL 0.2 mL
TEMED 20 uL 12 ulL

% - ~ SDS-PAGE T % "} (separation gel) 2 fie @ 2 % =

KN stacking gel (= 5 &)
D.D.Water 4.06 mL
40% acrylamide / Bis (29 : 1) 1.02 mL
stacking buffer 1.66 mL
10% SDS 66 ulL
10% APS 334 uL
TEMED 12 uL

+

% = ~ SDS-PAGE * k " (stacking gel) 2. fe @l % & =
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GRS EE

Tris 363 ¢
D.D.Water 150 mL

HCI AEIpHES 88

4v D.D.Water |48 4% = 200 mL

. = ~ %A% % (running buffer ; 1.5 M Tris-HCI, pH 8.8 ) 2_ % =

B £+
Tris 3g
D.D.Water 40 mL
HCl BRI pHES 6.8
4v D.D.Water 3] %884 5 50 mL

# w ~ stacking buffer (0.5 M Tris-HCI, pH 6.8) 2z_ % =

24



B. =h /,1 };351 u?\l
BpeRhF T BB (£ - ) L2489 5 ¢ > £ 12 isopropanol 2 “,ZTT
FOEXRT TN, R - BEEE S VREE S Y T K

SRy

AT HRF N7 40 ~ 481 ™ & P FIS o & isopropanol FH- 0 1
PR (4Z )T 4B comby TR AL comb 0T %G F e AL
FrRBAFNT 1S~ 4 -

C . % /& (Electrophoresis)
R AF A B ST AR P o 4 2 A R (running buffer ;
2 ) P AR ARRZ IO -0 B8 4X sample buffer ;2 & 32 95
CHo# 10 2 4818 o ferk b 4 4ris MGk e > R B RET R 80 3
£ ¢ multimaker 5 uL % % sample ji » %8 it ¢ > @ TR
90 K 3F(volts )’ & % &-if iF stacking gel {6 7 B#A F 5 110 volts’
#7243 SDS-PAGE % #|#5 31] SDS-PAGE ¥} 5 &0 {s &
AT E > WE iRk T Ao

D . # i # 3 (Transfer)
4 #- PVDF membrane ¥ £ 3% 4" 45 » 12 methanol ;&/E 10 §) {5 -
2~ d 8 @ ? (transfer buffer; 27 ) » BFRT L4370
3M R AL /27¢ & transferbuffer » # % » g F c 3 FH s> 24 5
» EIRT P b oo -3E LU transfer buffer BIR R GE P4 A2 2
do R RIMIpAY L BT ARTTERY TREF ORI
#- SDS-PAGE gel /| engf >t SM g8 ¢t > 7 Ajgid 4 » 3 &0
transfer buffer » 4 + SDS-PAGE gel f¥ 7 ko> iz f 7¢ » & K2t
PVDF membrane ( F##dL F ¢ 224 ) » 2 M gl > {3t —
PANEY > LR EBEF RS SHEN PR R
i (Figure 5) - B » @ %7 transfer buffer e A @ #-2 %3 §

B P E AR RAH P RE gk R E ks
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Bk R R A AR o IR R E R @ %% i SDS-PAGE gel -
1 100mA ~90 &~ g cnig i+ TR (T e FEF g 2~ BN

B3 Z AN s s g E s 0.05% < tween-20 / 1X PBS ‘}7?“}3’& 3
EE I WA ?‘T?#%%-ié;iﬁ s 5% e (A 3 0.05% tween
20/1XPBS ¥ )it {7 blocking c35 2> 12 %8 1 /] PF L E 22 (T o
blocking z_ {$ 12 0.05% =tween 20/ 1X PBS ‘)?"i?tﬁ‘}’% -3 o= =X
E0 5S4 e BRI 0 be o 35 ml i Rl (U3 AT fe
4 #1 blocking solution *# ’ﬁrﬁ BHEcE A PFAT TR ) 4 C
TREEFHT R - BIMw e £ 2 0.05% rtween 20/ 1X PBS
FoedF 3 SR D b 5 A gt » SmL R 10000 % 7 goat
anti-IgG (HRP') horseradish peroxidase conjugated antibody = 3=
8 (7% 2% FBS 90.05% tween 20 / 1 X PBS @ ) » 3+ 3 @~
¥l 1] P S B 0 11 0.05% <htween 20/ 1 X PBS i

3 o
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GRS 3

Tris 45¢g
glycin 21.6 mL
methanol 300 mL

4 D.D.Water 3| 33884 1500 mL

4 7 ~ #er g be (transfer buffer) z &= =

st (+)

3M paper 4
PV DF membrane
SDS-PAGE gel

3M paper

2fpiE(—)

Figure 5. & = % Bh;x g & enp 38 8
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E. o %R
Mg F ez ie WECLR & ? (FALEP2 mLEV IR E) 1448
FR >EFWS D 5ip el Y+ ® (cassette) p e 5635 P
W H P B hyperfilmgi B B0 KA S b HARF RS
By RRER RN FRARATEFEE > 91543304
87 % o Bk % (5% AT

R) 0 R R e B RR Y 0 B3085 18 ke i kiv ik

K= 8
Tween 20 500 pL
PBS 1000 mL

% = ~ PBS-tween 20 z_ % =
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Ry 0.5% low melting agarose

0.5% normal agarose

+ 0.5% low melting agarose
o=~ P TER2
N ¥
5M NaCl 100 ml
IM Tris-HCl 2 ml
0.5M EDTA 40 ml
Triton 2 ml
DDW 56 ml
%~ ~ Lysis buffer z_ 2 = (Fr#fe ¥ pH=8~10)
KRN ¥
NaOH 12 ¢
EDTA-Naz 0.3742 g
DDW $v 2 1000 ml

% 4~ Alkalin buffer z_ % =

f £E
Tris 48.456 g
DDW 4v 2 1000 ml

% - ~ 0.4 M Tris buffer z_ % =




= - DNA 4 fagr § A 45
(- )£ % ¥ % (Comet assay)

YL

PIE - faf s 4@ > ¢ % frend & ADNAFERIREZ [ 4w
A RS PEE G A ¢ FiksE DNASTA R § o Flpt § = 0 R AX
T > DNA%TZ4% 5 o & * bufferié P2 572 f£ 2 > £ ST A ¥ SLDNA
R I 6 AR T AR I e b o AT B PIS chinre > A MMCE T BLR
P T RRI| A et AL i B G o HARAeE B - AL L
= E R

#H 3

B % wre 2. wie Be 1310 well o -4 58 5 3 F g we t (IM-9)
Ao wellsz %4 ¢ > %4 (S)-HDAC-425 1% )k & 0.1 pg/ml ~ 0.25 pg/ml
0.5 pg/ml ~ 0.75 pg/ml ~ 1 pg/ml 32 %48/ PFis Jc f fmPe > fxB-lmbe > 14
PBS #-‘m*z ;—;—';;bj:" FRC BT (R S )Mk g e B 0 SRR Y
I ARTIOplEnT R FLERY CRALITF A AL RAL R
FRFPET OBIQumiE R ET0ult (& - )R E3B5 5 BIR &R B0
plée st T 82 b B E P EQ PR IR RFSETERY L ¥
B 5 Lz >t Lysis buffer (% ~)¢ — B ] pF > £ #& /%>t Alkalin buffer (% 1)
204480 T ORE AT A ¢ 25V 300 [eniE i pa 304 480 B R (S
72 £.0.4 M Tris buffer (# )7 #As 48 > £ &3 methanl® 54 45 > & {8
sed40 ulePLIE S & »0 ¥ LB ACE ™ LR
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(= ) TUNEL assay (PI/FITC staining)

YL

TUNEL assay’ = Terminal transferase dUTP nick end labeling 7§ ¥ >nick
i;—, E_DNA ik v > § b k= 3 2 7 ¢ 3 DNA %74 (4% o terminal
transferase P #_¢ 2 %33 DNA eht v > ¢ g {74 dUTP 4+ DNA
F s> 200 € 40 » 7k en dUTP > » )T*u{d S ¢ T 5 marker £
BrdUTP - #7125 5] DNA 3 ) % % » )’I‘u% 7T 3% fm¥e iR {7 apoptosis e

HY PI15- DNAZAH > 4 ¢ RIEIJ|* H dme gz ddayk it ™ > 7
B F A e e Amie i R R E 0 PIF 7% e i > &2 DNA

BEt- Ao fEengiitc F PISIDNA B &P g4 Nk d ¥ ko

B & w2 wmie e 1x10° well o #-% %5 5 25 4% 8% we tk (IM-9)

a3 6 well & &9 » %+ (S)-HDAC-42 5. # k& 0.1 pg/ml -~ 0.25
pug/ml ~ 0.5 pg/ml ~ 0.75 pg/ml ~ 1 pg/ml 32 % 48 | FFiSdc & e » 2B
im¥% o 12 PBS #-im¥ ik 4 Hg 0 4~ T0% vk FpE 0 #im e i B 70
B B oo L BT Ak 15 A 48~2 ] BF > * PBS kR 0 4
~ @ fie § 45 e DNA-labeling solution (% +- )z B+ B 1 B> @ isd
* rinse buffer /7€ 5 4 4% - 4¢ » antibody staining solution (% - = )% %
F s 30 & 4b > tde » PLEAAE L F 5 30 ~ 48  B.18 % PBS jried = o

A R L2 BT 2
T A e BT LS o
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KRN ¥

Reaction buffer 10 ul
TdT enzyme 0.75 ul

BrdUTP 8 ul
DDW 31.25 ul

# -+ - ~ DNA-labeling solution 2_ ‘& =

i A
Alexa FluorR 488 Sul
dye-labeled
anti-BrdU antibody
Rinse buffer 95 ul

# - = ~ Anti-body staining solution 2_ & =
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g
i
el
1
AR
i
o

¥ - & SAHA 4(S)-HDAC-42 4 %5 F %% Jw % $£(U266, IM-9 and
RPMI-8226) 7% /& 5 2 3] i B2 2 73

At R r(IMI)EERE2 > T FTLRRTHRES
((S)-HDAC-42) e * 48 | pFis » * AR ZH 355 2 w3l fi o d LR S
% ko1 > (S)-HDAC-42 T 7 ¢ i = ‘g 3| i ez % (Figure 7A) » i€ ¥ crfic P

Bl P &g e ' (Figure 7B) o

A % B dm te $R(U266, IM-9 and RPMI-8226) /5 i & » & 4o » # 2k
K 7 % ((S)-HDAC-42 and SAHA){$ » # e ehps ¥ B(24h, 48h and 72h) » {1 *
MTS %] kPl 2 B4 imre cnd B i o B2r L R8T > = B A ¥ Bk
2 th(U266, IM-9 and RPMI-8226)% 7 S ¥ &4 kA 2 Hiv* et 2 > 5
& 5 " anag % (Figure 8) o
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¥ = & (S)-HDAC-42 % 4 £ % ok tm 7% $h(IM-Q) chim e /& = 315 2 5 B

-~ JI# 753V e ik (Annexin V/PI staining)4F 33 (S)-HDAC-42 % £ 5 % ¥k fw
P2 tR(IM-9) 3 | 38 fmPe k= 2. F2 50
% 0 fe i 7 e k= (apoptosis)FE, n e WO Py Sk g BR € (R
AR T EP)I P (PSE - A R AR B A& A e
Woenp moo flwie g 4 k= pEA b e @ oh feerPS € AL Annexin ViR T
BETN R BEC T O R (T FRERDIE o 1Y
DNA % #|—Pltk il e 8 F 28 b P T3 S EE AL 2 L i
s F R e o
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v

AR REEAIT G T RERAS BLHDFE Bkins G e B %2 (Figure 6)

imY-hdac42-D
Necrosis /
Late Apoptosis

105
ERTET IR B R RTT

. _Eérly Apoptpsis

Living x) SR
1 |||||| I |||||||| 1 |||||T| I
10° 10 10 10
FITC-A

Figure 6. Flow cytometry data analysis

K Xh % » E_F P 3] Annexin Vink g » » ,T%{;i'lj WPSEE 3 ‘HisIn
Fo oo Y HhE A AT R FIPIGE & > F 'T&{‘Wé WA EEm L PLE &
**DNAZ } o R m% ik iRA b R A che < 5w !

Q2 : Necrosis / late apoptosis cells

Q3 : Living cells

Q4 : Early apoptosis cells
ARG o F A F MR eE R (IM-9) 5(S)-HDAC-42 k3248 ] B
1S 0 LES R R A e > HQ3HELEL K "E M o AP Q4T E K P

g 5g 2.+ 2 (Figure 9) -
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= ~ FU* comet assay#F 31 (S)-HDAC-42 %+ A 3 ¥ R0 fm P2 $x (IM-9) 75 | 3 ‘m e

i

- 2 R

AAF %D > A EF R e R(IM-9) 5B % o The 2 FIER
F % % $ ((S)-HDAC-42) 17 * 48| pF 15 » £ {8 55 B P14 F| 4% TDNA - o
BEHET OHEFERN S B ERGZ E DR g A
(Figure 10) - (S)-HDAC-42%F+ 4 %7 5 3 1+ F %6 % tA(IM-9) » £_2 %
51 DNAYTA > &/ BaEmre k= i 4 o

1 * TUNEL assay #£ 31 (S)-HDAC-42 #f % g ¥ ¥ o %e $R(IM-9) 5 | 2
e k= 2 B

KB B o A R R(M-9) 5B o T » BAIER

F_&

% % 4 ((S)-HDAC-42) £ * 48/ B f& > £ 15 S48 PI/FITC 4 4% %
DNA o d 2% 277 » SE %4 LR H 4c » 9 FITCHE TADNASTA fé
A% ¥ ks H gt &2+ 2 (Figure 11) o (S)-HDAC-42%f+ 4
505 3 M F ROR e tA(IM-9) » H.E 4 31 DNAYTA » i a ik %

e

— E‘l;:;é‘f’]o
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¥ = & (S)-HDAC-42 # 4 45 F ¥ w2 R(IM-9)eie p Fov FA R E B2
¥ 3
- $(S)-HDAC-42 ¥+ 2 3-v ¢ fpfixs 3% v F 4 M EF B
d AT T ES L - B o ERfsdralAl o g Al 7 2 REkE
(Western blotting) ¥ /g 2 Fr]5 14 » b PR R H 42 30 ¢ fpfscnd 0
EAFHE
EAF Y o A EF AR e R(IM-9)5E R %
5% % 4 ((S)-HDAC-42) ¥ * 48 | p5ts » o

P Tode » FRR

FREEHT  EEFER

#i4v » HDACI ¥2 HDAC4 ch3-v L2 IRE > o @ d Acetyl-H3 % IR E
ot H & oyl

F=v ¢ fpfiFdrd) s 1 (Figure 12)
1% 31 (S)-HDAC-42 #F #4118 §2

¥ i% ( Mitochondria-dependent apoptosis

pathway ) 313 ‘w¥s %= a6 T2 RE B L -
A g % ¢ (S)-HDAC-42 7 &g % 5 314 fm¥e = avid it 2
] * & > % 22 (Western blotting) ¥ 7]

1T § A SR

ARG o AT R e R(IM-9) 5B &

(Mitochondria-dependent apoptosis pathway) % 3% % /% = o
1= 4~ R
% % 17 ((S)-HDAC-42) it * 48 -] pFi{s » o

» FAv 2 F R
RGEBT O EEFRR
(Figure 13)

v ?l ‘;‘ Vil 7
}i 4 > Anti-apoptotic protein—Bcl-2 f= Bel-xL éhg-v £ g T %%
Pro-apoptotic protein —caspase-3 f- caspase-9 =7 cleavage form R

SRR IS R = — s g d

)]* R T B
w e /;I'% CytOChrome c> /\—" it /g:]’-la/% 3\\-’! ° ITF] L L_Pf-’ﬁ’: I :."2&*;}7» RS
d 2 2%

T NP B e e A 0 AR AR E P A cytochrome ¢ & I E o

HE%RT o TELIERN S RPN cytochrome ¢ 4 E T %
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1Y

(Figure 14) » w4t ip] A 37§ ¥ ‘w22 $h(IM-9) ¢ > £ 4= ¢ §2 5 cytochrome

c e -

#31(S)-HDAC-42 #f Akt 22 2 = s NF-xB B is4a b 3—v H 2 REBE -

ke ged o (S)-HDAC42 & 55tk L3 6 34
Akt st > ptob b g SR Y L B B E G Frdld £ anE i o el
o * F S & BhiE (Western blotting) e B 2 A F A 5 F MK e R
(IM-9)# = Z 5 ple FE1L -

ARG o AEF RR e R(IM-9)SiER S o T he » FIER
F % E 1 ((S)-HDAC-42)i#* 48 [ pFis > d F % B 58T CEFER
K 4e > Akt ~ NF-xB ~ IKK f= IxB 14 % caspase cr:r+|#| survivin = XIAP
v 2 IE T "% o (Figure 16) - .
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(S)-HDAC-42

DMSO 0.1 pM 0.25 UM

B. (S)-HDAC-42
5
47 —e— 0 (uM)
—O— 0.1 (uM)
—w— 0.25 (uM)
—~ 3 —2&— 0.5 (uM)
‘© —&— 0.75 (uM)
A —0— 1 (uM)
k%)
©
o 2 4
€
1 -
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Figure 7. The decrease of IM-9 cell number treated with various concentration
(S)-HDAC-42 for 48h.. (n=3) (A. morphology picture, B. cell counting)
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Figure 8. Antiproliferative effect of (S)-HDAC-42 in multiple myeloma cell lines.
(A. IM-9, B. RPMI-8266, C. U266) (n=3)
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Figure 9. Effect of (S)-HDAC-42 on apoptosis by flow cytometry. (n=3)

42




(S)-HDAC-42

DMSO 0.1 uM 0.25 uM
0.5 uM 0.75 uM

Figure 10. Evidence of apoptosis for (S)-HDAC-42 induced cell death by comet

assay.
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Figure 11. Evidence of apoptosis for (S)-HDAC-42 induced cell death by TUNEL

assay.
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Figure 12. The effects of (S)-HDAC-42 on the expression level of HDAC related
proteins (HDAC1, HDAC4, and acyl-histone3) in multiple myeloma cells.
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Figure 13. The effects of (S)-HDAC-42 on the expression level of mitochondria
dependent apoptotic pathway related proteins (Caspase-3, Caspase-9, Caspase-8,
PARP, Bcl-2 and Bcl-xL) in multiple myeloma cells.
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Figure 14. The effects of (S)-HDAC-42 on the expression level of cytochrome c
after mitochondria extraction in multiple myeloma cells.
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Figure 15. The effects of (S)-HDAC-42 on the expression level of Akt pathway
related proteins (Akt, phospho-Akt and NFkB) in multiple myeloma cells.
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Figure 16. The effects of (S)-HDAC-42 on the expression level of NF-k B pathway
related proteins and caspase inhibitor proteins in multiple myeloma cells.
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Figure 17. The effects of (S)-HDAC-42 on the expression level of p38,
phospho-p38, Cyclin B1, p16, Bax and Caspase-8 in multiple myeloma cells.
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Figure 18. The cell apoptosis signal pathway
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Figure 19. The signal transduction effects of (S)-HDAC-42 in multiple myeloma
cells
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