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AEEL dl g3A == @l oA (protein-bound
polysaccharide)©|™ (3, 6), °|&2 71&9] AX 54 A=

o) TG FAE0l 92 B oz FeAG} B Fois
& A% PP AT U= 2h) SAo} 2182 B
HAFE ALE 7HA I QauT, 9), 3 ] A5 5AE
vrehdithar &4 doh2).

HAE Tl a7 7P Hold Ale=w A e of
7Vl S M (4garicus blazei Murillye SEHA, AlEHAlolzt

1% s FEHAE, FEWAT, FEHASE Sdhe WAl
2 2R ool (4garicus bisporusyZ FAFSFATE, WA
o7 AL A 77 AEE o] SAolt) viztel= of
ZhlF2mAle] ti3EARl ofe] 280 F At A48, o o
a3, g9 Aat 28, o st AL, FeZEE At AL,
G 28 Fo] U= AeE dHA Jaus, 19), A 4=
Zte BEdEe g7 33 AES UERIE lectin®] HizEZ otk
(13). L&y ol Fam Al e 2 5E sk oAy S8l
Foll digk Rae wnlsial 53] 9 A9 oigh #shao]a
AAAA B &g 772 AFg Ao}
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Y, SYaE2 AY 24 59 7R 71548 A aAE

A 2P AL e, SElardolst BEAE 210 HE XY
Tl U= oligomerS: A3 A O 2A] o]F oA QA FAo

ofr

o3| #all, F57t HA ¥v G SEaEs Ve &8
o)zt ARTH4). T SEjargS gollA] Hlgjo
S AeFo g F2AAA 53 probiotics 5o UEREZ
o|59] AL 7|Folu; Fgaete] AT AE, W &4, A &
I Foll gk A77F 8] o] Fo|AaL Qth(l0, 22). 53] &

AFAEL Bacillus megaterium®-ZFE] 523+ endo-B-(1—6)-
glucanases ©]-&3t MZE SIGFE Axsal o]59] &
& 7Fs/8E& FAekaLA) gt

L B e e L I R AR B ol o Bl
< 2072 PR Qe opIFEHA 2R Bglucans F=
slar Sejagdlsled o]59] HT-29 A gt Ao thgh &
o BAES Gotra, O ot 3¢ 240 B-EE FrAEe
Lol v FdE s ot pglucandt 1 &
YAaFR7E vle] & A 9 oA ojoF 2w s 4 3l
= 7FsE AR gt

e o Oy

O I2| AR K E] B-glucan (AG)Q| F= - E2|

AL ARSI 71E ot R Aot w4, A
@ A 2A)E XA F EEsiel] ARSI AT ot
2 TS 80% ollehEol 484171 el HAelste] AE F

ARA EAE AAT vy AA B2 100°C, 3AI%E
ot 3l dF FE3IATE o] FEFES 10W] T3 gel
filtration chromatographyE 53l ¥AS sl 1 thdA|
B8 ot} o] B3L 20 mM Tris-HCI buffer, pH 8.091 &
35l DEAE-sephadex A-252 ZA % columnol] FA3+ th2-
buffer® 8% ¥ 22 bufferdl] 0~0.2 M NaCl 59| §vi=
§&30] $3)8 Wgkon], o] 82 B-glucan (AG)-Z F43}
At #82 phenol-H,SO,H 02 FIFS SH3IA L, dextran
< standardZ 3}e] -89 XS FAH O, il

UV, 0.2 S1513TH(12).

oft 1o 4

Ot7t2[FA B-glucan?| S2|TIEHAO0)E

Bacillus megaterium +212] endo-B-(1—6)-glucanase:= p-1,6-
glucanel ¥k 5o 02 &S vehfjo] o7k B-1,6-glucan
o} Lelaaslol AHRBIIT). ol el R 2 RE 3% AG] B
megaterium Frefe] EANE TRs} o] FHlste] HRgAIFATH
(11). B. megaterium LB 4] vjAE ARE-3te] 37°CllA] 184]
2k B9 W wld T 10,000xgol A 2057 Q4EE|ES S
ek Relsink. 71821 1% AGe] 49 I miE P 55°C]
A 24X3E REGAIZATE 70°ColA 108 &St Fol ExE 584
318 Fol] 10,000xg, 201+ F<F A4l ste] G Wd F

¢

Kor. J. Microbiol

UM =ZSF A b =

S EFLP O ZHE HT-29 UA| AL Al E(human
colon cancer cel)E HE-FHrol 10%2] $-Ejo}E*(FBS, fetal
bovine serum, Hyclone)@ 1%<] 5,000 units/ml penicillin, 5,000
ug/ml streptomycin (Gibco BRL, USA)°] X% RPMI 1640
Bl Z](Gibco BRL, USA)E Al&-3lo] wFstAact. AlXe 5%
CO/}t 3HEIL FErt FAEE 37°C i d7]olA viFataom,
2¢ A0 E HiXE WBEFAL MEF] F2ld i AU
S 437 A8k 025% trypsin, 1 mM EDTA (Gibco
BRL, USA)E A&J3te] el 1~23] Althu] a3t

MIZS| & AN St

MTT assay<= Cell Proliferation Kit I (Roche)& A}&-3}e] t}
S} gro] A3FITE A EriSE 96 well plated] welloll 1x
10° cells/ml F%2] HT-29 A thFet AEE 100 p¥ 3}
o 2447 FF QHBIAIZEE AG 2 AOE D.W.E ©]§31d]
T X3 T 7 welld 10wy F7Veta i E2Toll=
D.WRF 10 ul 78k 48717 Bt midsde). vid 3 5 mg/
ml®] MTT (3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyl tetrazolium
bromide)E plate2] Z} welloll 10 ¥ H7FlSEaL ThA] 37°ColA
42 O ket MTTVZF SHIE =S sk g $5 & A
A formazan 23S F0]7] £} solubilization bufferS 100
] H7EsE 3 a5 v gSar 550 nmol| A FFEE =951
t} o] FHEE MTTZF AlEd Qe 99 %S Yehiy,
7} welloll EA31= AE5=9} vl#3c}

Annexin VE 0| &8} apoptosis £41

AE LS 12 well plate®] wellol] 3x10° cells®] HT-29 1A
gL AEE RT3k 24A13F 53F EESAIA T A Ttell=
AG ¥ AOE 1-4mgmle] TE7} HEE 34 x5l 2+
A= FH9] D.WE ATl 4827k Fek vl vl ko]
£ AEE 0.25% trypsin, 1 mM EDTAE A2]sle] Ba-A]71
ok HiAIS Jlete] AEskal 15ml tubeol] 27 F 1,000xg0
A sE Fok AAEYSIAT AES A7 PBSE 21
washingd+ § 1xbinding bufferS 78] AF-FAIZTH F-7-2
AEZE 100 vt Sml tubeZ &7 F Annexin V-FITC 5 £ 9}
PI 10 piE F7kske] 9ha, A12(20~25°C)ell A 158 7t w8813
o} ¥-3- 3 Ixbinding buffer 400 ulS F7FskaL 1A)13F ool
FACSCalibur™ (Becton Dickinson)Z 215} TH24).

PIE 0|8t M=ZF7|2] &M

AE F719] B4L CycleTEST™MPLUS DNA Reagent Kit
(Becton Dickinson)5 ARE-3}e] tha-a} o] Z1siatgict, A zul
8 12 well plate®] wellol] 3x10° cellsS] HT29 AUA| thdd
AZE FF381 24A3F B FYSAH T AG B AO= 2+t
2 mg/ml, 4 mg/ml®] =7} HES 34 Aslal 2P oEzE
EZFe DWE AT F 2413L, 4841 v FetadT). vl $-
0.25% trypsin, 1 mM EDTAZS Ag3lo] E-HA171 o2 wjx S
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7¥ste] &gkl 15 ml tubedll 271 3 1,000xgol| A 55 F<t
LAEE sFE HAE buffer solution 1 miS- 78] &
g3t TS 5 ml wbeE %70 ¥, 1,000xgolA] 55 SO FAIE
3t 45 dE AASFAT Solution A 250 uiE Eil £02 7}
WHA tappingdte] 432 F 2LojA 1087 WRE-ET] o]o)A
Solution B 200 ulZ 23 IA] 7MAA tappingdte] 4 3 2
24 1083 BRI mRAE o R 27K Solution C 200
3 9, 4ocollA 1087 HESEHATE WS- 5 3
A)ZF o]jell FACSCalibur™®E H-233}33c}.

s ¥il 4

oplalma galn
waigo| 7
KﬂEHHOhQ- petri disholl 1x107 cells®] HT29 AA| W<t Al
EE PF30] 2423 B QPYBIAT] F AIEE PBSE AH
3}l 4 mgmle] AOE 78I, dZTolle 32 DWE
H7late] 48217 B3t vl FalAAth. Total RNAE RNAgents®
Total RNA Isolation System (Promega)S ©]-8-3}] —rE] 0}93@_
total RNAT= spectrophotometer®} H7195S F3l %
T2 =239t 479 RNA Al ZE+E MICROMAX™ Direct
cDNA Microarray System  (PerkinElmer™)8-  ©]-8-3} o.M,
Cyanine 3-dUTP (Cy-3)?} Cyanine 5-dUTP (Cy-5)& AF&-3F &
ZAL FAJHOZ cDNA probeE Al2}8FI . MICROCON YM-
100 (Millipore)yS- ©]-83kd 4% cDNA probeZ HAIBIAIL,
A= probeﬂ- 25% formamide hybridiza-tion LAL 7 2o
Z=H]3F ol GenePlorer™ TwinChip™ Cancer-1K microarray 3
o loading¥t & 55TC, 18A1ZF &<t  hybridizationd}$3 T}
Hybridization ¥F8-0] EvuPa A28 1 (1xSSC, 0.1% SDS).L.
2 58°C, 103 B AlAHS §, 2olo] AH-E 11 (0.1xSSC,
0.1% SDS)E 25°C, 10+ St AIH3) F=aL, vpAgto = A %8
o I (0.1xSSC, No SDS)E 25°C, 10% F<tF AH35ich
ScanArray® Express Scanner System (Perkin Elmer™)<- ©]-83]
o] Cy-39F Cy-59] &% ©|v|AE 27}t scanningslal ¥4 =
24319 QuantArray™ Analysis Software (PerkinElmer™)
0]} microarray’d-2] housekeeping F-HAES 2o 2 A
B 3 S A4 Bgele) F B3 ol AE B

&50| 2|t c¢DNA microarray {EX}

ozi it m{m

o

e
OF7|12|FAZFE] B-glucan F£& - E2| A 22| 1S}

Fig. 16] UERS ule} o] oprfe] F 25 of|ghgol Hxjg]s}e]
Ad 5 AREA AL AASIL ¢ FE gel filtration
chromatography— 53| op/lE]F2~ B-glucan (AG)S- F=313th
AGS] AR phenol-H,S0,Hell 2J3) 30~50 kDao 2 F=|
%13l DEAE ion exchange chromatographyE 53l ©Hij&dy}l A
sl = AL ARSI B. megaterium 212] endo-B-(1
—6)-glucanaseS ©]-83}] B-(1—6) 2] o}7}8]F2~ B-glucan
S 71 E3lI5ke] dioligosaccharide®} trioligosaccharideS 413}

oplelFAziE T2’ fglucan?t 1 ST|AIFFE] HT-29 QA tideh Aol theth 49k &dell w3 A7+ 321

Dried Agaricus blazei

Exraction with hot water (100°C) for
3 hr, three times

\4

Crude polysaccharides

Gel filtration chromagraphy
(Sephadex G-50)

DEAE ion exchange chromatography
(Sephadex A-25)

Phenol - H, SO, assay

v

B-Glucan (AG)
30~50 kDa

Hydrolysis through the enzyme from
Bacillus megaterium

Oligosaccharides (AO)

Fig. 1. Purification of B-glucans from A4. blazei and preparation of
their oligosaccharides

s, o1 A0% Gk (2. oA B A2 2l
© peglucan®] 7158:& 713 Wt oule} A F4go) ok
E%w ThRe e 2499 Uehd R e,

OPIZIRA PB-glucan ¥ S2|DEFe| AMZE ME X
k=

HT-29 A tidet AMlEe) g7l vl oprte]Fte] g
S ®43817] 913t AG % A9 A FEo] wE HE A
E85 MIT assayH o2 ARSI Fig. 20 YRt ule} 2
o] D.W.E AJslar 484171 v tET-S 100% YETOF
HOkS wl, SPMIES] o] Alge] A skol oEH o= 3
28h= AL & F ST AOE Ml H AGEY 12 Al &
= e ST
Of7|2|FA B-glucan & S2| R0l 2| 5t apoptosis 72

AG 2 A0®] Aol ogh hAlE S0 A7} LA ES]
apoptosisgE &3t WAYs=A] Yolry] flate] izt 9 A3
o] HEES Annexin V-FITCS} PIZ G413} apoptosis]
AEE flow cytometryS ©]-8-3t] 4313 th AG 2 A0S
1~4 mg/ml®] FEZ H7}3k 3 4847t B2 HiQ bg}gag o =%

o 9]&2 0 F apoptotic death’} 7S & = AU MIT
assay 2¥AH A07} AGEY apoptosisE- T “‘0] fuksl= A
o2 IRIFAY. 4, apoptotic deathS

%7] apoptosisS} F7]



322 Mi-young Lee et al.

HT-29
120
100
g &0
=
3 60
K]
2 40
[5]
© 2
0
Control 300 wg/mf 1 mg/mf 2 mg/m 300 mg/m 1 mg/ml 2 mg/ml
AG AG AG Al AO AO

Fig. 2. Dose-dependent effect of AG or AO on viability of HT29 cells.
Cells were cultured with different concentrations for 48 hr, and cell
viability was determined by the MTT assay. All experiments were
performed in triplicates.

apoptosis WA necrosis® Lol AHE Al 4 mg/ml FE]
AG 2 AOE A3t & 48A17F B3-S wl %7] apoptosisY]
H|g-o] thzarel Hlste] Zbz} oF 2ul, 3u) F7staleS Eela)
AthFig. 3). °]E3F A= w|FojHol AG 2 AO7} HT-29 €]
Al NG AlEZL] 27] apoptotic death®] H-E-S F7IAIZ 0 2ZH
apoptosis?l] g M E APES Fdhe Aoz wdE

OPI2|F2 B-glucan ¥ S2|TDERFRS| 20| U2
FI1ol 24

A F719 NE7F AR, Bt BAEE vtes o
FNAH BAo = MFHoF 472 FREE, Go7lE Al
7104 By 98 S A3 M3EL} apoptosis7} FHE AIEE
o] & YAlola G179 G271E FA7)(gap period), S71=
DNAS F HiZ FAshke WA, M7= AlE 2o doju=
FE-A 7] (mitosis)*]T}. Table 1914 Y= vle} 2o] t)Zztol

SFMIZ

=
N fo,
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AE G1719} §71, GaM 719 U= AlE Fedo] A3 ZQ £3

E YeRla 2o G0719] HIE©] 1.4%E apoptosis B A
o A & Qo AG ¥ AOE AT AEFAAM=
apoptosis TS TEEH= GO (sub-G1)71¢2} G17]9] Blgo] =7}
3wk §719} GoM7 e tiEoll Bls) ZAaE AT} o)2idk 2
2 AG B AOT HT29 QA it A9 Go/GlI71E AA
AlA S7129] Agks WalFo 2N apoptosisE et A9t
48 e Aog f538) 2 5 Qlth

OpI2|FA S2|nEHF X2[0f mE FEX} Lol S|

HT-29 1A et Alazel] tigh A0e] 2}&-o] oW f-xd2te}t
AT o] J=AE FA3}7] $I35+d GenePlorer™ TwinChip™
Cancer-1KE ©]-8-3t] AO°l 23 JFE& e FHAAES A4
stath o A3 AFelM dAES AR A 5 B
apoptosis®] F&o] AGETH AOE AT 3t9S o o &2 &7
E UERIA7] wiiEel A0 ti$t cDNA microarrayS 3§35
o AOE F7IEIAS ol dix e} vl Wao] F7FstAY:
Fashs FAAES Table 20 YER nke} o] gR1sHTt
cDNA microarray A3} 9787]9] F-3AF FollA 10370Q0 11%2]
FrAAES] ol o) o) ST EAY AAEHAE, 1 F 3
& 49 FAE e FAES AR

Apoptosis= AABA| ] AT} F3lol] vl T3 FH o ZA
apoptosis®] & ZAR2oll= o8] 7HA] o] loy F2 F 7HA
A27} HolE XAl =1, death receptorsS 53 =84 ujj7}
A@R1) Al AFE AZ 9} MEL)H QRlolu DNA &4 &
o W& g2ld os) fEe vEZ=Eol wizldmiglg) Al
X AP A27) Aok F1A 2AL A, o] AR dFgS T
= TNFSF9, TNFRSF9, FADD & CASP8 59| =7} 2u)

5.2% 4.1% 3.5%)
5 = E 10.1%
T - ) ~ S
T 57%| = 7.8%) =]
E 3= 3
z I )
=] =] =l
i Py ) B2 =2
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FLI-H ] o 2]
o,
A . 77%)| =] 12:6%)| -, %
g = T
z z 2
= = =
= ¥ ¥ S 4 & 0 o 02 03 4 = T 5 )
100 10! 102 103 104 10 10 102 103 10 100 10! 102 103 104
FLI-H FLI-H FLI-H

Fig. 3. Flow cytometry analysis of apoptotic death in HT-29 cells. HT-29 cells were treated with graded concentrations of AG or AO for 48 hr and
then stained with Annexin V-FITC and PI. Annexin V-FITC—/PI- (LL), indicating that they were viable and not undergoing apoptosis. Annexin V-
FITC+/PI-(LR), indicating that they were undergoing apoptosis. Annexin V-FITC+/PI+ (UR), indicating that they were in end stage apoptosis or
already dead. All experiments were performed in triplicates. Symbol : (A), control; (B), AG 1 mg/ml; (C), AG 2 mg/ml; (D), AG 4 mg/ml; (E),
AO 1 mg/ml; (F), AO 2 mg/ml; (G), AO 4 mg/ml. *LL : lower left, LR : lower right, UR : upper right
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Table 1. Effect of AG or AO on the cell cycle distribution in HT-29
cells

Reaction Time (hr)  GO(%) __ GI1(%) S(%)  G2M(%)
Control 14108 34421 397t12 249419
AG 24 24414  415£16  372%13  19.1422
@mgml) 48  93+l.1  40.0+2.5 31.5432 19.6+15
AO 24 21410 366421  446£19 172+12
(dmgml) 48 12411 394430 24.0+14 25018

The values represent the meantstandard deviation for triplicate exper-
iments.

o]’} ¥rdo] Z71E )t TNFSF= tumor cell¥ transformed
cello]l A apoptosisS =31, TNFRSF&} ZgHsle] MAPKS/
INK, caspase 8 B caspase 39| activations UO71TH(5). 3
FADDE Fas®] death domain¥} Z}-8-3}¢ caspase 83} caspase
10& E/3381A1A apoptosis®] 3-& A2z}, FADDSRS] ZAdt
53] 44315 caspase 82 effector caspase (caspase 3 I
caspase 7)E EAIAA dH AHHQ 459 FES
3 AIE AFES FI3TH2, 26). 319, MIEZEE0lE TAC
3} apoptosisS] Ul 2ol J&S F+= BAD, CRADD
2 CASP9 T3 22 FA7} 20 o) Tde] 7= U
Bel-2 familyol] 4319, apoptosis& FXdh= 715 7F1 BAD
= HAE WA nEZ=g]olg o]F% o] Bel-2ut BelxLe] A&
S At v EZ=g]o}lZRE cytochrome c] #H|E E7A]
A, ATP 3}oll Apaf-13} procaspase 97} aposomeS & AJ3}e]

[o

2 U oot rr w

Table 2. Significant genes up- and down-regulated by AO treatment

ol|FEAERE] Ba)d)t Bglucand} L SE)11FFY] HT-29 QA thgqh Aol that 3t &Ado) o8k A 323

caspase 92 FAI3}SIaL apoptosise] HF FHE EE QI caspase
4, 6, 71 55 SASIAA AHEZ] DNAE ENT2ZH apoptosis
= H23H(15, 16). CRADDE death domain (DD)E 7}HA| &=
adaptor©] ™, apoptosis cascade®] activation=- F-=3HCH(1). ©]<}t
2] apoptosisS] 214 A2} U1 ARol JES F=
AAES] B F7= apoptosiss A= E3E YERN
HT-29 A g7t Mlze] APE S F38k= 3 o= Helt)
A0 oJ3) FFS e A FolA AE BE F719 #
g FAAES AwEE, COND22} CDK2 59 4452
o] 714531 CDKN2AS] o] F71st A8 FR1E 4= Q)
Ak FFol wE Azte] Aol= A EFFE HAEL] Gl
719] Z7]9l= F=Z cyclin DS} CDK2, CDK4, CDK6 5°] 2
e E3AEC] @43k, G1719] 2YolE cyclin E7F @43
7] AlEste] cDK29} AdsiA Gl/S 7] olsS Edsl=t
(20), A - F7]o] #A" x4 FollA] CCND22} CDK2
FrAAe] W e GI7)oA S71Re] WS 7HAAIE Ao
2 AIRHG AXE F7) 1S AAlERE tRAd 24 A F
3lel CDKN2AYE GI-S ol G17]19] cyclin D-CDK
complexdl] 50]AQ1 oA JAAL=Z 283l ME F7]9] AJ&+S
ZHsR=s Ao 4eA don, CDKN2A7F 23" 4 Go/
G17]9] Z7]°] Yeh= CDK49F CDK6ell 738l Adste] o]
£9 kinase S 2JAIFTH(18). o]} o] CCND29} CDK2
AR B 7R9l CDKN2A FrAke] ¥ S7h= G179
A s7129] AL AAATNIL GUGI7IE AAAA AL

Genes Fold of expression
Tumor necrosis factor superfamily, member 7 (TNFSF7) +5.13
Caspase 8, apoptosis-related cysteine protease (CASPS) +4.88
CASP8 and FADD-like apoptosis regulator (CFLAR) +4.55
Tumor necrosis factor superfamily, member 6 (TNFSF6) +4.35
Caspase 7, apoptosis-related cysteine protease (CASP7) +4.04
Tumor necrosis factor receptor superfamily, member 8 (TNFRSFS) +3.60
Caspase 3, apoptosis-related cysteine protease (CASP3) +3.59
Caspase 9, apoptosis-related cysteine protease (CASP9) +3.49
Fas (TNFRSF6)-associated via death domain (FADD) +3.48
Tumor necrosis factor superfamily, member 9 (TNFSF9) +3.45
Tumor necrosis factor receptor superfamily, member 9 (TNFRSF9) +3.45
BCL2-antagonist of cell death (BAD) +3.25
Tumor necrosis factor superfamily, member 10 (TNFSF10) +2.20
CASP2 and RIPK1 domain containing adaptor with death domain (CRADD) +2.01
Cyclin-dependent kinase inhibitor 2A (CDKN2A) +3.63
Cyclin-dependent kinase 2 (CDK2) -2.70
Cyclin D2 (CCND2) -3.73
Interleukin 12A (IL12A) +5.03
Interleukin 18 (IL18) +4.08
Interleukin 4 (IL4) +3.94
Interleukin 6 (IL6) +3.58
Interleukin 6 receptor (IL6R) +3.57
Tumor protein p53 binding protein, 2 (TP53BP2) +5.04
Interferon regulatory factor 1 (IRF1) +4.02
Carcinoembryonic antigen-related cell adhesion molecule 1 (CEACAMI) +3.82
Prohibitin (PHB) +2.99
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228 A= Aoz AlFH

A0l S Wk FXAE FolA 116, LIS H TL6R 59
APl EZIRIS eshe fF3ate] o] 2v) o) SV A
RIZ 4 APk A EFIRI2 WY Alxd] o] EHlE= W
o 244 % AR AE ST 28-S wilske 93
= o1, 873 MEe] O e Jeko g Al o] A
1 wizhok ARt ofuet Aol thh #17] Whofel Al
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ABSTRACT : Study on the Anti-HT-29 Human Colon Cancer Activity of 3-Glucans and Their Enzy-
matically Hydrolyzed Oligosaccharides from Agaricus blazei Murill
Mi-young Lee, Ki-Hoon Kim', Yea-Woon Kim, Hun Gil Chang and Dong Seok Lee"*
(Department of Biomedical Laboratory Science and Biohealth Products Research Center, Inje
University, Gimhae 621-749, Korea, 'Department of Biomedical Laboratory Science, BK21
Smart Food & Drug Center, Inje University, Gimhae 621-749, Korea)

B-Glucans (AG) were prepared from Agaricus blazei cultured in the medium fortified with the roots of Pueraria
spp. by repeated extraction with hot water, gel filtration chromatography and DEAE ion exchange chro-
matography. Oligosaccharides (AO) were derived from the hydrolysis of AG by an endo-B-(1—6)-glucanase
from Bacillus megaterium. The anti-HT-29 human colon cancer activity of AG or AO was investigated using
MTT assay, apoptosis assay, cell cycle analysis, and cDNA microarray. AG and AO both inhibited proliferation
and growth of HT-29 cells, and stimulated apoptosis of the cells in a dose-dependent manner. In cell cycle anal-
ysis, treating HT-29 cells with AG or AO resulted in the increase of cells in the GO (sub-G1) and G1 phase.
Especially, AO was more effective in inducing G0/G1 cell cycle arrest than AG. To screen the genes involved in
the increase of apoptosis, the gene expression profile of the HT-29 cells treated with AO was examined by
c¢DNA microarray. While several genes involved in cell cycle progression (CCND2 and CDK?2) were down-reg-
ulated, many genes involved in apoptosis (TNFSF9, TNFRSF9, FADD, CASPS, BAD, CRADD, CASP9 etc),
cell cycle inhibitor (CDKN2A), immune response (IL6, IL18, IL6R etc), and tumor suppressor (CEACAMI,
TP53BP2, IRF1, and PHB) were up-regulated. These results suggest that AO could inhibit the proliferation and
growth of HT-29 cells by GO/G1 cell cycle arrest and induction of apoptosis.



