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Abstract: Chinese hamster ovary (CHO) cells are the most
widely used mammalian host for the commercial production
of recombinant proteins. However, they show relatively low
yields of recombinant proteins in comparison with microbial
cells. Various strategies have been tried to overcome this draw-
back. The acetyl moieties are attached to the N-terminus of
histone by histone acetyltransferase (HAT) while histone deace-
tylase (HDAC) removes histone-bound acetyl groups. HDAC
inhibitor (HDAC:1), such as sodium butyrate, sodium propi-
onate and valproic acid, can enhance specific productivity of
CHO cells. Human albumin-erythropoietin (Alb-EPO) is a no-
vel 105 kDa protein comprising recombinant human EPO fused
to human albumin. In this study, we examined the effects of
HDAC: on the production of Alb-EPO in CHO cells with var-
ious concentrations in the range of 0-1 mM. The results showed
that sodium butyrate was found to be the best HDACi for
enhancing productivity. It enhanced not only the production of
Alb-EPO but also the apoptosis of recombinant CHO cells.
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1. INTRODUCTION

FEAZ o R TS HAeHE A STAERE
AR 22kE CHO M| 227} 71 ] o] §-H ot CHO M| 2=
aotupy], 3| 2| A, BY 7+, H3F vpolgjA 1ejal HIV
Sol 47 4151 row], B fATHE FEstol oAt
chilnte IS A4 4~ Q)& dihydrofolate reductase
(DHFR) A| A8 B 55131 QlaL, # b QFo] §-oslof YAt
A Eol7] 4l s 7HAT (1], =3k e o K7t
= FH Y Aol F27F AA Well M o /g3t f-Alste
A AT} AR Tl S ke 4= Qi

S}A|RE CHO A| 225 o] -&-ao] F-AAF A2 thal a5 of
gAY ast7] Sl A= St rE 2 A Zu 7|7 B 8 st H
B2 750 A9 AghS WA "o [2]. R Ao A
AAA S FHA7]7] Y8l A 7bef| u}E integral viable cell
density (IVCD)2t A (Qp)e] F7toll whg A-50] X3
i glon, 1% R fARY W 24l Fa3%t 3
AE NP 7| HE 5 4 9l

EZGF AE 9= genomic DNAQ] 3-5%2] cytosine-2 5-
methylcytosine e 2, 71 & t)2F 70%7} CpG F7| Aol &
A 3tet [3]. 3| AE octamer7} o] S A5, FHYE o] F
A2 9] DNAZF 744 nucleosomes 4 et DNA hy-
permethylation& 2 S43F §-429] L2 RE o A Yo
v 3ol € hol] 2] 4440 E]= methyl cytosine & Aol %}
7} Agsl= A 9A5HA = ). Histone acetyltransferase
(HAT)2} histone deacetylase (HDAC)= 3| AE o N Eslo
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FXIx =& CHO M| 0j| A Histone Deacetylase InhibitorS 0|2

&t Albumin-erythropoietin AAHM = ZI 45

oldl EAER EAS FHAe TR e CpGrt b
3} =¥, 71 DNAS] | A5 FojA A Id e &
5| 2 EL oA " IES woj W] s HDACY} v & 3}
DNA 23} ehii 2 of] AgHehet. HDAC7} 8] A~Eof At of
Al 152 wolar U, o v|E 3t DNA 23} thal 2o
HMT (histone methyltransferase)7} AgtstA =t Agst
HMT= WE 15 5| AE0] A2 A7 224, HMT-methyl

2 B AT o 20 1 SAAe ZRREE o
AA 7= F2E 7HAA

Histone deacetylase inhibitor (HDACIH)E A7} 79 o]
gt 713 Wefiste] Qpel FXlo] 7HsstH, HDACI =
sodium butyrate, valproic acid, sodium propionate, trichostatin
A, trapoxin, depudecin, oxamflatin, MS-27-275 50| &4
AT}, 0] F-o A %= sodium butyrate= &= A Zuf ool A Tl
AWdE S7H717] §8l 7HE Eol AME-EH, 53] CHO
Al 3£ A erythropoietin (EPO), d 4= 24, A, IHF1-
2 55 A of &3] A8t Sodium butyrates= 7] 2]
F Y] oFECH A (FDA)Y 3715 Jh2 A& o] A9k, At 4 o
T A T} o] 5 ARESH S W A= o] 4 o] jskt
FA) 7} =t} [4]. Sodium propionate+= sodium butyrate2} 37|
alkanoic acid 4|9 ©] 222 o} $3e12E ks B
A2 CHO Al o] 2742 49 Tl o] 7] $7}eic,
Sodium butyrateo]] H] s 4] A 3£F20] W] 2= =/d o] 23t BEHA
M| sz 2ol wheba] Al APE o] o7} Ak S-S 7t
A2l 9l [5]. Valproic acid= DG-44 A £F 2] thaf 2] dbg
< 3AA ST Ao ® G A Slvh B3 714 wHoll A
sodium butyrate 2T} 5uj] o] A} A H3 AH = Qi) [6].

HDACi®] X7t= M ZZAS E3eh Al ZAM: dRbE o
2 A A AR B2 AT A A A ol oJsf ufj 7 =] = program-
med cell death (PCD)} B2} Al A 7 A o] §lo] F4 35}
A o] F0] A= necrosis + FE] = A HTE. Apoptosis Al
EO 2AH FF 02 BT A olt}. 27]ol= AMAL S
23} A|3uf oF2 O 2 - 2 &)= phosphatidylserine B} 2] 2] 0]
A vz 0 2 -Zo| Bt T3 A 9] bleeding &
3} 317 DNase &/dof] ofsff 711t DNASL Al dHE
Z3}5}= apoptotic body= £ A H ). Apoptotic body+ F=H
9] phagocyte & Az oJafj A A Lo A f I =4
of Az gto 2 Ajojite 2] ¢b7] wfiZof dFHES-of o7t =
W A 29] 78 & 243} A1t} [7]. Necrosist= T} =3t Al| 22
S0 A&AQl 2 AEY AR Qe R B7HY
2] M| ZAFZ A apoptosistt autophagy®} 2] Ao H A&
AREBEA] Qh=th A|3E AFE AL, Ra] o) F7hE A Euti) o
7 lysosome 2} 27} 3= 0 A A Tk el ATk Al
Az Zes7 doh ol A2 W & Edo] Az &2
urel Ho A AR of o HFHE- O & Qlsho] 1 Al 2o
HsjE A "ot

EPOL= AT B4 e 2AsH 78 Aol =vhelo
2 487 YHe B ouE

o [T )

A

=
N

=z
7HE =842 EPO 719 AF 5 24
of oj&qttt. 17 EPO (hEPO)&= 2AFFo] 34~36 kDao| ™

ofu AL 1667] 2 A E Srehil A 2 L2 A 0 2 Ser 1269]
1701¢] O-linked 4} 2} Asn 24, 38, 830 371 2] N-linked 4}
£ =gstarl 9t [8]. £3] N-linked F4fl= EPOS] T A}
A E o] HESHY Aol 2 A Q] FFS v A, G 7t
A EATF] 40% JE=2 A U E4 2 A S8
gk 93hE gt [9]. EPOY] - 15 o] 31 T3tFALRE &
ofstofof k=t o] 2| gt FA| 22 s AW s &
A HE 7 & g ste] FFol= 2 BEARFS 7HA = 3
E& EPOYf| §3tst= A4S Bl AW w7 & 246t
= A7F AP E L QU}. o]oF F2 A dow U

B
A A AW w7 o e A=
otk Q7 GRS 7 ARkl A T A = Eo) 4]
S8 19 o]2& 1 ¥ & 27
form©. 2 o]} ¢l ZZ 0|t} o] 7| &g o]f-sho] FofA=
albumin-erythropoietin (Alb-EPO)2 hEPQof 217} &1l
FAIZL 105 kDao] T2 = AFE whzt7], g of
oH4 54, 13] FolA 845 = of s At 22 oS
of gttt

2 Aol A= Ab-EPOE A= FE A 2% CHO Al
3L o] HDACi?] sodium butyrate, sodium propionate, valproic
acid 7 % W2 A9 o) A E2] A A
u 2] ke dotR At st T3 HDACE H7H=
apoptosis = Q13+ A| ZAME & =51 H=t), E thE A2
AFE Q] necrosis®} A AL 0| WSHS SQlskarat st

2% 923

2.1 jj 3=

B AT AgE A A-EPOS A4kl FUHe
CHO A|Z3o]c}. DHFR 822k hEPOS} 917+ Aiwlo]
$3E §AATL 2ol codingHlo] 9l WS o] &5l

DHFR-deficient CHO A]3Z 32l DUKX-BI11 (ATCC
9096)0] =53tk Alb-EPOS AYAbst= A3 CHO
AEFE MTXE o] 83 44 2298 ALgsho] 10d
22 sl

2.2. A £ %

Al szl efoll AH&-F B A<= ProCHOS (Lonza, Belgium)©] W,
125-mL Erlenmeyer &2}~ 30] 20 mLA i & £33 &
o] 3x10° cells/mL&} 4 mM GlutaMax (Gibco BRL, USA), 400
nM2] MTXZ A7}t vl &F-2 orbital shakero] A 100 rpm
05 =2, 5% CO,7} 37 %= 37°C humidified CO, v} %F7] (Sanyo
Electric Co., Japan)o]| A] &2 5}t A oFL 32 714 ©
2 e},

2.3. Histone deacetylase inhibitor (HDACi)
ProCHO5 vjj & of] A3t 3712 HDACi¢] sodium butyrate,
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sodium propionate, valproic acidE <91 &, 0.22 mm syringe
filter= A}-3}0] o 745} 9T HDACGIE W 7}ehA] 9k o =
9] 7 %-9l] Alb-EPO®| AHd o] 444} o] Fof 54 3] F7F
sh= 20 shelstel, 42l A4 vjop Aol A7kl e,
247-] HDACi= 0-1 mMolA] 41 2198 s,

4 ZESRYE= A

CHO AJ| 3 Hj9F -2 125-mL Erlenmeyer Z2}A o) A 3t
3 trypan blue (Lifetechnology, USA) g2 & ©]-83t JA 1}
An| & AHE-3Fo] hemocytometerof| A A|E =0} S
=helst el

2.5. AIb-EPO H 1A

HjoFol 9] Alb-EPOS] HFEA S $]5}0] enzyme-linked
immunosorbent assay (ELISA)E 4~3) 35} t}. 125-mL Erlen-
meyer E2tA T of| A B FEH CHO Al 32.9] v QF 2 -20°Ce]|
A B 345F4 T Goat anti-human albumin antibody (Abcam,
USA)&} peroxidase-labeled goat anti-human albumin (Abcam,
USA)E Z}Z} first?} second antibody= A}2-3}¢] sandwich
ELISAE 345} 9] oL, HARk-g-Z 93k 714 2= ABTS per-
oxidase substrate (KPL, USA)E A5}t 2 A = = 405
nmoll A EHES 2T, BRBARLE ol7F €A ohi
¥1 (Abcam, USA)S AH§F9Ieh. B4 of) ALgEl ¥ 7] o] 24
< Table 1] A 2] 5}t

2.6. Metabolite assay

okl U ] glucose?} lactate?] $HeFo] =4S 9]8f 4] HPLC
£ ARSIt AREE HPLC Al2RLS 9l HE (model
910)¢} refractive index (RI) detectorE Al-g-3}%tt. AH->
ShodexA}2] Sugar SH1011 Z 3 (8.0 x 300 mm)S ©]-8-3}%
i1, 0] 5AFO 2= 5 mM H,S0,2 AF8-31¢] 0.6 mL/min®] 5
%07 60°C &2 27104 EA5kt.

2.7. Cell cycle assay

Alb-EPOE AAFst= @4 e CHO N2 A2 7] &
42 9IshH, $4 % F QS 10x10° A|ES phosphate
buffered saline (PBS)2 13] A &5} tt. A2 3H AI2LE 30%
PBSQ} 70% o gh-Zo] 3 EH o2 HhEA|A Al Luf

= &kt 1,300 rpmoj| Al 327 22 E F3f Al
Table 1. Buffer composition for ELISA
Buffer Composition
Coating buffer 1.59 g/L Na,COs, 2.93 g/L NaHCO;
pH 9.6
8.0 g/L NaCl, 0.2 g/L. KH,PO,
PBS 1.15 g/L Na,HPO,, 0.2 g/LL KCI

pH 7.4
5% skim milk in PBS
0.05% tween20 in PBS
1% skim milk in PBST

Blocking buffer
Washing buffer
Assay buffer

AFZole. wg) 1 | mM EDTAZ} H7HE 1 mL PBS
%, RNaseE 5 mL H7}Fgt & 37°Col| A 1A 7 §E-G-A|
ropidium iodide (Sigma, USA)E 10 mL Y11 1557¢
HF-S- & FACSCalibur (Becton Dickinson, USA)ES o]-&3}
HEAotqth 4 22 T3 0 2 = CellQuest software (Bec-
ton Dickinson, USA)S A}-8-5}o] M| F7]0) w2 DNA §+
% Shelshel,

ol
flo o,

-

2 0% R e
s}

2.8. Cell death assay: Apoptosis/Necrosis

HDAC 9] 9]3F Alb-EPOE A AF5t= CHO A|2E2] AMEE
olsl7] §3), v oF & H-& 1.0 x 10°cells/mL A| 3ZE PBSZE 2
3] Al A 35}4it}. Calcium binding HHE 100 mL & @& %,
annexin V-PE (Becton Dickinson, USA)2} propidium iodide &
5114 Qo] 420 A 1587 LS A AT BAE gla A
FACSCalibur®} CellQuest softwareS ©]-8-35} 9 th.

RIE-E A 1Ly

3.1. Sodium butyrateZ} u] X &= 4§
Sodium butyrate= T A o] A S Fol=t| AHE-E = o
#2491 HDACiZ A 24 55 A4s7] §15191 0.5, 1,3, 5
mMO| &= 2 A| 32 0] A o] F7 e Al QL w443t
ofl 715151ck. A7 WB}o] UF2 Alb-EPOS] AAHS 21215}
Q& viable cell density (VCD)} ol 2l A ALS- A 514t

2] AL vk 5Uato] X VCD7} 3.3 x 10° cells/
mLo] Eaheich. s g joF 59 o A3 sk
A& SRIE = Qi) o]= B3] &3 oA vt
Us o=, Hud g2 Ax237]E Helrh Sodium
butyrate S Z17te] S =2 A2let A3, o 22 v}
VCDE 35 E0] ufel Wol 1 & S1E 4= 9ith. 53] 624
o thR2] 2.2 x 10° cells/mLo]] v} 0.5 2 5 mM A 2] A]
1.9 x 107+ 1.2 x 107 cells/mL& 72 3}SIc}. 74 =2 VD
£ H 2l sodium butyrate %=+ 0.5 mM o| ATk, AJAFA of A
= 1 mMojA 7H =2 AahE el S S = Qlslt
(Fig. 1(a)).

i FeF oA F a3 QA F SR dAEES & 5 U

.S EA 2= WY F9 glucose?} glutamine] AH| 2 lac-
tate@} QFrUofe} e SAEAS viEsHA =), o2
Qs AEe| A% A e A ch A W A A5
AL A A S A EZ O AbE o] 8 E = wAE 7HA
3 qlek 8] W glutamine 4J 0] ¢FE U ob= A}l FofE
A% grauot 24 EAVL AAFHEt Ee gasl g
cose A8 2 lactate 5 2] o] vk o] pHE A 5}A| A H|AL
2] &2 pH 9] Woll Al 22 9] HAkS 913t T2 A s
o] glo & A7} Et}. Sodium butyrateS 2] & 72 glucose
= 2T FARE 205 2 Qloh Lactate] 74 -9-ofl+=
i F s A= 2Tt ie 52 2 B AR 6Y
Aol Fi txol HsH e FER FAVL FT 4



N BN

&l CHO M|Z=£0f| M Histone Deacetylase InhibitorS 0|2 &t Albumin-erythropoietin AiAt

0z
ol
]
N
~

(a) 40

—o— Control

—O— Sodium butyrate 0.5 mM
—&— Sodium butyrate 1 mM
—— Sodium butyrate 3 mM
—A— Sodium butyrate 5 mM

Viable cell density (xll]5 cells/mL)

Time (day)

(b) 50

—— Control

—O— Sodium butyrate 0.5 mM
—&— Sodium butyrate 1 mM
40 1 —0— Sodium butyrate 3 mM
—A— Sodium butyrate 5 mM

30

20

AIb-EPO (mg/L)

10 4

0 2 / 6 5
Time (day)

Fig. 1. Effect of sodium butyrate on (a) viable cell density and (b)

Alb-EPO production. Cell were initially cultivated at no-addition

(control, @) for 4 day and then cultivated at 0.5 mM (O), 1 mM
(m),3mM (0),5 mM (A) of sodium butyrate addition.

A3tk whebA Fig. 204 & 4
7} lactate %22 & 4= 319l th.

2ol A Ho) ik 64 to] 32.7 mg/LE, sodium
butyrateS 3 7Fgt 749 A 6L afoll A Z o) AAabekE H Gl
th Y] 714 S5 B 2ol HlaiA] o o AAFS W

9} 50| sodium butyrate #] 2]

v o=
oﬂ o o]: uHoko] _._55_5]3 /\] 7<47J}Z]E 7O ook’%}% E_cg\
ok 71 ol A & 1 mMoj A 42.9 mg/Lo] Z|tf AAEFS 24l
o= 2l 9lth 0.5 mMI} 3 mMo A= H] 523t RS R o,
5 mM| 45 o] ML 2 AAFS Holxul
L JLHfo] 9lo] A= 362 mg/LO R A A 0 & o a3

(a) 10
—— Control

—O— Sodium butyrate 0.5 mM
—#— Sodium butyrate 1 mM
—0O— Sodium butyrate 3 mM
—A— Sodium butyrate 5 mM

Glucose concentration (g/L)

0 2 4 6 8
Time (day)
b 30
2.5
~
-
=
&
= 20
2
=]
=
-
i
s 1514
o
=
e
<
e
g 1.0 4
s —— Control
—O— Sodium butyrate 0.5 mM
0.5 - —&— Sodium butyrate 1 mM
—— Sodium butyrate 3 mM
—&— Sodium butyrate 5 mM
0.0

0 2 4 6 8
Time (day)

Fig. 2. Effect of sodium butyrate on (a) glucose concentration and
(b) lactate concentration. Cell were initially cultivated at no-addi-
tion (control, ®) for 4 day and then cultivated at 0.5 mM (O), 1
mM (m),3mM (O0),5 mM (A) of sodium butyrate addition.

£ At (Fig. 1(b)). o] Table 20f 2|3t A3} o] v A
Ao s ghelsl & A tigtol wis) L7df o3 A
£ YEr T

3.2. Sodium propionateZ} 1] X = G

Sodium propionate+= sodium butyrate®} Z+-2- alkanoic acid |
Ho] |9t sodium butyrateof] H|8l W& T7Fo]H A AL o]
ApEol Bl A kS | 2|2 gh=thal g A Qltt[10]. 2
A =2 AA57] Y8t 0.5, 1, 2.5, 5 mMe] ==& v
A stelct.

Table 2. Comparison of specific productivity for 3 type HDACi in growth period

Parameter

Sodium butyrate | mM  Sodium propionate 1 mM  Valproic acid 250 mM

Growth days (days)

Initial viable cell density (x10° cells/mL)
Maximum viable cell density (x10° cells/mL)
Maximum Alb-EPO concentration (mg/L)
Specific productivity (Qp, ug/10° cells/day)

30.0
429
0.54

7

3.0
27.0 32
36.7 423
0.48 0.42
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(a) 40
—— Control

—O— Sodium propionate 0.5 mM
—&— Sodium propionate 1 mM
—{— Sodium propionate 2.5 mM

301 —a— Sodium propionate 5 mM

20 4

Viable cell density (x105 cells/mL)

0 2 4 6 8
Time (day)

(b) 50
—&— Control

—O— Sodium propionate 0.5 mM
—&— Sodium propionate 1 mM
40 1 —o— Sodium propionate 2.5 mM
—A— Sodium propionate 5 mM

30 1

20

AIb-EPO (mg/L)

T T T
0 2 4 6 8
Time (day)

Fig. 3. Effect of sodium propionate on (a) viable cell density and
(b) Alb-EPO production. Cell were initially cultivated at no-addi-
tion (control, ®) for 4 day and then cultivated at 0.5 mM (O), 1
mM (m),3mM (O),5 mM (A) of sodium butyrate addition.

230 AL 59 3}of H o VCDQI 2.2 x 10%ells/Q] &
2l 21t} Sodium propionate S 5ol whet H 7|3t
I}, 8 F 4 Zpof| 713t 0] 3 VCD7} 5o Q& o2

it
b
32

EA A ZAPE o] dodE & 4= ATt Sodium propionate 7|
2lof glof Hj VCDE 23l =+ 0.5 mM oA 7, 1 mM
o A Z o] A4S KAt} (Fig. 3(a)).

Glucose 22 = 1 mMoj|A] 7}& A ¢Jt}. B3t lactate =2
= gz zo] vaH we AS ST 4 A (Fig 4)
0]+ sodium propionate & 7}2 Q13F A3 AFE ]| &]3F VCD
PRS0l W Zo® AbR

Alb-EPO9] A2 tf 27} sodium propionate 4 7]}
& BFolA 6ol A Hhghe HATh 64 Ao A th 2
©] 7% 30.3 mg/Lofl H] 3] 1 mMoj|A| 36.7 mg/Lo| 2|t A4t
Ag Bt} sHANE E0]& 0 2 sodium propionateS X| 2]
ok & 5UAto A= A o] 58 thzgto] HIsiA W
AL AT 5 YT sAAIAE th2e] A 267

—&— Control

—O— Sodium propionate 0.5 mM
—&— Sodium propionate 1 mM
—0O— Sodium propionate 2.5 mM
—&— Sodium propionate 5 mM

84

Glucose concentration (g/L)

Time (day)

(b) 0
2.5

2.0 1

Control

Sodium propionate 0.5 mM
0.5 4 Sodium propionate 1 mM
Sodium propionate 2.5 mM
Sodium propionate 5 mM

Lactate concentration (g/L)
i

0.0

T T T
0 2 4 6 8

Time (day)

Fig. 4. Effect of sodium propionate on (a) glucose concentration
and (b) lactate concentration. Cell were initially cultivated at no-
addition (control, @) for 4 day and then cultivated at 0.5 mM (O),
I mM(m),3mM (0),5 mM (A) of sodium butyrate addition.

mg/L, 1 mM F7}3 7 23.8 mg/LZ, Fig. 2(b)¢] sodium
butyrate A 3}2}= T2 S HUth o] & H] A (spe-
cific productivity) &2 l3f] £ A} tztof vls) 1.5u)
AR ATHE BT (Table 2)

3.3. Valproic acid s X9] i} & 9

Valproic acid= FDAZEH JAHA R 371& w3k, so-
dium butyrateo]] B] 3} A] H]-& 8 -&0| =T} HDACiZ 4] DUKX-
Bllo] H|3l| DG-440] FAMe H A|:z30] iz Ud
ok 28] A &= Z7}A| 71t} Valproic acidE DG-440] # 2] & 4
$ 2 A3te FE+= 500 mMol kil B E Qi) E3F HA
AY4to] Qlof Al sodium butyrateS A 2|t vl QFo] H|SA] H|
A o] 2v) =& AIE Ho|7| = skqirh whebA 24
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(a) 40
—8— Control

—O— Valproic acid 100 pM
—&— Valproic acid 250 pM
—0O— Valproic acid 500 pM
—A— Valproic acid 1 mM

30

20

Viable cell density (x 10° cells/ mL)

Time (day)

(b) 50
—&— Control

—O— Valproic acid 100 pM
—&— Valproic acid 250 pM
—O— Valproic acid 500 pM
—&— Valproic acid 1 mM

40

30

20 1

Alb-EPO (mg/L)

0 2 4 6 8
Time (day)

Fig. 5. Effect of valproic acid on (a) viable cell density and (b) Alb-
EPO production. Cell were initially cultivated at no-addition (con-
trol, @) for 4 day and then cultivated at 100 uM (O), 250 mM (m),
500 mM (O), 1 mM (A) of valproic acid addition.

A9 BE Yreeh G VODE 2Is 4 U (Fie.
5(a)). Valproic acidE 3 7}t 749 A& ', sodium pro-
pionates} Akl 4211l 2] o] 5. 5

2ol vl A AR o] A uk, 62 2o &
2 2 9)3itt.

Alb-EPOS] AYAFFLS o) 23} valproic acid 8 7Ha[9F &
FollA 64 xfo A T ghS E Tt B F 6d Aol A tf 2t
o] 749 33.2 mg/LO] AYAbeFS ol vhH, I E AE o A
=] vlgl 7.5 mg/L © 2 AAFFS Bt 250 mM
& 47Fe 7 9ol 4248 myLe] oh AT 13 4 9)
Atk (Fig. 5(b)). o] & 1| A2 ERle] 2 A3} tfj 2o
] 3 148 AT ATFS 3015 Th (Table 2)

3.4. Sodium bytyrate®} sodium propionateZ} AJ3E 3F7]
v} %

Aatd SHol A A A o' £2 A3tE K ¢l sodium buty-
rate@} sodium propionate”} A|EZF=7] 0] ) 2| = G2 H| W
3l 3291 ch. Sodium butyrate7} ZAJS} Tkl 2 o] AlAegT}

(a) 100
I Control

[ Sodium butyrate 0.5 mM
[ Sodium butyrate 1 mM
80 1 [ Sodium butyrate 3 mM
I Sodium butyrate 5 mM

60

%

40 4

20 1

, ! |I Il]lﬂl HIHI

Cell death Gl1 S G2M

Cell phase

(b) 100
I Control

[ Sodium propionate 0.5 mM
[N Sodium propionate 1 mM
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