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3 & U718t v 7Y olr)el F 28 Al (Agaricus blazei Murill) &2 58] G4 3&, gel filtration chromatography,
DEAE ion exchange chromatography 3 £3}e} o}7}e] 2 B-glucan (AG)S F&315ih 28 o722 B-
glucano)] Bacillus megaterium 5% 2] endo-B-(1—6)-glucanase S A &3} LA IFFAO0)E ¥t o1FA 4
2+ AGSH AOE o]-8-31] HT-29 Q1A A M 2ol 3 &4 A& =AM A3, P X A oAl B
A2 Me] pxo YEH = F7819 01, apoptosis assayol] A A E2] apoptosis F@ o] FEo EHL
2 789 28, A X M X F715 4§ B, apoptosis FA & F3= GO (sub-G1)7] 8} G17] 9] v]-&
o] Z718t uh S7] 91 G2M7) = 7ol vl ¥ 2l o] § BH-E ulek o 2 k4| E¢} apoptosis F7}0]
W3 A0S 2}-§-o] o] H F-A AL} o] 3l =R & ok 98] cDNA microarray & 58] f-HA 9] 4 &
< 798 A3}, apoptosis®] - - S5 A2 8L = -8 AHTNFSF9, TNFRSF9, FADD, CASPS, BAD,
CRADD, CASP9 58] ¥ o] F71H T, A X 24 F7]9] 83} 8D FHACCND2¢} CDK2)S] #3l o)
FaEon A E £ F7] 8 AA AT = FAACDKN2A)S] B3 & F71EHUS B8, Alo) B & 42
3= -8 AHIL6, IL18, IL6R )2} tumor suppressor 2} ¥ & §-HAAHCEACAMI, TP53BP2, IRF1 § PHB)2) U
W o] 2u)) o] 4 3719 A& A Y 4= U sivh whebA] HT-29 QLA A< M X o 8 A0S A oA 2442 GO/
G171 & A A A A GME F2] & A 8132 apoptosisell ] 8] WM X E APFA) 7] & 89 FA S e Aem
HalE g en, B8] AO07I AGES ¥A & ¥4 & ¥yt o vols} o}r)e] 2 Beglucan (AG)FH L LFF
(AOY:= s FAL 71 A gof 242 AYE 4 S A= 7dgdd.
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HAE Fo gAaart 7Y FHold Aoz d#lA e of
7Ve)FE2 Al (Agaricus blazei Murill)e EEHA, Alamslo|gt
15 3t FEHANE, FEHNT, FEHNS &3k HAe
2 RS koM (Agaricus bisporus)® FARIANEE HAl
7t T3 2y 707 =3 o] Bt Bzt ME o}
7k Ale] thEAQl kel g0 2 A9t 2hE-, ] o
33, g9 A} 28, A At 28, FH2HE A3 S,
A 28 To] slv Aoz duA due, 19), Ay G4
Zte B2Es 87§ 8-S UERE lectin®] iAotk
(13). 22 o7 A e ZRE feig gAY 28T
Foll et Bue wpEka 53] g 84 g fefFo)n
AA R A B 2 2T Agolt).
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3, geluge A 84 8948 7R 714 AE AR
A 2438 i Q) SElageld BRAE 2~10 AE IF
313 & oligomerE AASHE AL TA o)FolA] QA B
A& Befl, Frt A e Ay SRaes 7154 &8
agolgkar AAFt@). tiREe] g FollA] Blgns
& AeF o F2AA 9538 probiotics £%5-& YERHEE
ol59] A4 713tolu} Gokarste] HEE, W B4, ¥ &
I} 5ol gk a7t SEs) o)A R Tko, 22). 53 £
ATAEL Bacillus megaterium Q. ZFE F-2lg endo-p-(1—-6)
glucanaseZ o-&3ta] 2E S UPFE A2 o]59 &

& 7MEE gAstaAl gt

gebd B AFede A4 2 okgo 2] X7} ule-
o Ao A sl o FAMACZRE B-glucans
a2 S8 ngEsle] o] 9] HT29 A thed M tigh &
oF BAJe Yol o] Yoy} aet @44 A" FAAES]
o) vXE S sl ol FaY Bglucant T &
AAYF7} vpo)| QA2 &) 2 oA F AR AEE 5 QL
€ 78S AmEaA} gt
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Ol7I2| R~ A RS E B-glucan (AG)2] =& - B2

A& wiAZ A 7)1 o F2E FobleFs 3, 3
o 7siA 2A)E ARAZ F BEslsle ARSI ot
g2 RIS 80% okl 48717 AR AA| et Ad F
ARA AL AAZ ok dAHT BLE 100°C, 343
¢t 3 g5 F2E9Ah o] FEES 100 $FE gel
filtration chromatography® 53 BAl3-& st 2 o
138wt} o] 312 20 mM Tris-HCI buffer, pH 8.00) &
83l] DEAE-sephadex A-25% 4% columndll A th&
buffer® 83 3 2+ bufferd] 0~02 M NaCl ¥5=9] &ri2
BZsto] L gron], o] B8-S B-glucan (AGRE 38}
At 23S phenol-H,S0,H 082 FF%HE S8R L, dextran
S standard® 3] o] BAFE FP3Hon, dujde

UV, 22 Flalgirhi2).

do,

OF712|FA B-glucan2| 22| DE(AO)EL

Bacillus megaterium @12} endo-B-(1—6)-glucanase= B-1,6-
glucanol| ¥k So]F o2 48 vehllo] opytelF B-1,6-glucan
o] egjudalol] Ag3lt) oA RE] FET AGO| B.
megaterium T+ E49E g7 Zro] #nlsla] ¥hg-AlAT)
(11). B. megaterium® LB A BIAE AME3le] 37°ColA] 184
7+ B9t e ok & 10,000xgel A 2083 FAlEE st AT
ouk 2alslgct 7142 1% AGOl E4Y 1 mig W1 55°C
A 2417 ¥ReA AT T0°CAlA 108 B¢ Tl A B84
33 Fol| 10,000xg, 202 B¢t YAEsA FEAS A H
o] AAZL AZAA ol LB TFH(AO)E AME-3H3ATH12).
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M= o ek =X

A EF o g e Hr29 04 ddY AEhuman
colon cancer cel)E Foktto}l 10%2] $-Efo} ¥ A (FBS, fetal
bovine serum, Hyclone)™ 1%2} 5,000 units/ml penicillin, 5,000
ug/ml streptomycin (Gibco BRL, USA)e] EFE RPMI 1640
¥l 2| (Gibco BRL, USAYS AF&3te] skttt AlEs 5%
COyt FFYI F57) FAEE 37°C W EF7 oA wiFstae,
20 Ao 8 HAE wBINFI AESe] FAo] wE Adx
HAS #2387 98k 025% typsin, 1 mM EDTA (Gibco
BRL, USA)S A28l dFYol| 128 At 35Tt

Mzl ME AN St

MTT assays= Cell Proliferation Kit I (Roche)& AR&-3te Tk
7} o] AFysTH M THIGE 96 well plate®] wellell 1x
10° cells/ml E59] HT-29 Q1A vt AES 100 W £t
o 2443F BSF SHEEAIATE AG B AOE DW.E ©]&3}
=g 348 & 7} welld 10py A7t tz2Tolls
D.WEF 10ul H71ete 48A1Z Bt vidEt Tt BiF § 5 my/
ml®] MTT (3-[4,5-dimethylthiazol-2-yl}-2,5-diphenyl tetrazolium
bromide)Z plate®] Zt wellell 10y A7}l o] 37°Cel| A
47 | Hgsle] MTTZL 3955 Skt Mig S8 F A
433 formazan AF-E Fo|7] 3+ solubilization bufferE 100
A #71e & ek wiokslar 550 nmellA EREE S3
t} o] §4%E MTIZF AE) 9sir e 42 vehdH,
7+ welloll 2415k A&} vlE i),

Annexin VE 0|88l apoptosis &4

AZER[UE 12 well plate?] wellll 3x10° cells®] HT-29 <14
A AEE BFEsle] 2442 Bt HSAZ T AdTelle
AG 2 AOZ [~4mg/mld] ¥E7} HEE 34 Agsla vz
diEe 5% DWE Helste] 48470 Tt Mttt v gl
T M E= 025% trypsin, 1 mM EDTAE A5t HHAI1Z0
o HIAE Zsted EEEl 15ml whed] &30 F 1,000%g
A 5% FoF dAEsgY AXES AVRE PBSE 2W
washing®+ & Ixbinding bufferE H7}8te] AF-RAIRAT -8
AFEZ 10015t 5ml tubeF $7] F Annexin V-FITC 5 o4 9}
PI 10 W riste] ¢4, AL o0~25°C)lM 158 2+ vhgstd
r}. ¥hS 3 Ixbinding buffer 400 WIE HA7}8kaL 1417+ ool
FACSCalibur™ (Becton Dickinson)& #2351 tH24).

PI= O| &8I MZZF7|9| 24

NE F719] A2 CycleTEST™MPLUS DNA Reagent Kit
(Becton DickinsonyZ AH&3to] thg3) o] Zesdnt. Alatn
U8 12 well plate®] welloll 3x10° celis®] HT-29 <1 w79t
HEE B3] 24417 B¢ SR AG B AOE 27
2mg/ml, 4 mg/mie] =7t HES A Aulslr dxaegs
5% DWE A F 24413, 48717 Wi FslTh g 3
025% trypsin, | mM EDTAZ 2|3l B-HAIZ o #jA&
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7vsted A3 15ml wbedl]l &3 F 1,000xgol A 58 <
AAEYE 31t 7‘];‘4%01] buffer solution 1 ml& 75t &
g3 TS 5 ml wbeE 7 &, 1,000xgollA] 52 Fob Y4EE

3l AS5NS A AEFET) Solutlon A 250ulE ¥l 07 7}
WA tappingdt] 43S & A2lA] 1083 HEEEIATE ©]oA

Solution B 200 W& 211 Od/\] 7V A tappingdt] 42 F A

Lofl A 1023t vhesldn) vl o g 2171 Solution C 200

WE B34S F o, 4ol 1023 BhgstTh vk & 3
A1z ool FACSCalibur™g £33},

opIEIF4a &2|1
wsige| Y

A Zef g petri dishol] 1x107 cells®] HT29 A g A
FE E58le] 24113 Bt A F HIEZE PBSE AFH
311 4 mgml®) A0S H7IBlEon, s 539 DWE
H7vste] 48217 FoF vlokElH T Total RNAE RNAgents®
Total RNA Isolation System (Promega)ys ©|-83le] E#]3}3x,
total RNAY spectrophotometerst A7]1%95<S 53l &
=2 =H3H}l. 2179 RNA A8+ MICROMAX™ Direct
cDNA Microarray System  (PerkinElmer™)S  ©]-83}4 2.1,
Cyanine 3-dUTP (Cy-3)9} Cyanine 5-dUTP (Cy-5)2 A3 4
AL FAHCE cDNA probeZ A12F5TH MICROCON YM-
100 Millipore)=- ©]-&3}d FJE cDNA probeE HAISIA L,
A E probe$}t 25% formamide hybridiza-tion 88-& 2+ 4
813 F]ol| GenePlorer™ TwinChip™ Cancer-1K microarray 3
o) loading3 F 55T, 18412 E<F  hybridizationdt i B}
Hybridization ¥-8-0] Zu A28 1 (IXSSC, 0.1% SDS)2.
2 58°C, 108 T AlFS F, Zolo] A8 10 (0.1xSSC,
0.1% SDS)E 25°C, 10% 5+ AlHs) F31, viA|teZ A)H&-
o} IO (0.IXSSC, No SDS)E 25°C, 102 F<F A)lH st
ScanArray® Express Scanner System (Perkin Elmer™)g ©]-&3}
o Cy-39} Cy-59] % oviAE 27} scanningdlal % A=
=43} ). QuantArray™ Analysis Software (PerkinElmer™)
o]-8-3}o4 microarray’2] housekeeping F-AAE thzato 2 A
g & =3 A g Ao 7 F o AE EFSetE

&80l 2|8t ¢DNA microarray {EX}

M
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Fig. 191 Ul nle} o] olrlelaag o gk Axe]sle
Ad F AR EZE AAsL @5 FE7 gel filtration
chromatography~ B3} op7}e)F 2 B-glucan (AGYS 2315t
AGS] EA#L phenol-H,50,8 28l 30~50 kDaC. 2 F4 49
%31 DEAE ion exchange chromatographyS %3] ©hds} 4
sl sle AL E91si9T) B megaterium $-)2) endo-B-(1
—6)-glucanaseS ©]-&-3l] B-(1—6) AFS] op7}e]F2 B-glucan
£ 7l B35k dioligosaccharide$} trioligosaccharideS A5}

28t B-glucan?} 1 2]

2] HT-29 A tid e Alseol] digh &lok Bdel] 83k d+ 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 A. blazei and preparation of
their oligosaccharides

A3, ©]E AoZ} WHslHTh12). o|FA ANE NEE 81
32 Bglucan®] 7154E 74 Bt o) A F7&0) ol
oS- Okt ] 2448 veld Ao = y=dh

of2|RA B-glucan ¥ SI(TUEFel UAME
a1

HT-29 QA thget Ao Aol m|Xe oprte]Fze] o3
& EA37) Aste] AG D A0Q A F5ol e AE A
E8-2 MTT assayHo 2 ZA}sE ). Fig. 200 Yehd upe) 7+
°] DW.E 2|3} 48A13F viFet 2T 100% AETSE
51_9}& EH, ouﬂgg] )ﬂ;d—o] }\]g_g] ;‘qa] 1-:1-_—0]] g]z_z%gg 7_}
28 AL o 5 AN AOE HIEE AGRU B2 94 &
& eI

% o

Ol7}2|54 B-glucan ¥ &2 EHFO 2|8t apoptosis 772

AG 3 A0S Al ogt tAFE FA19) AA)rl A
apoptosisE F8t WABl=A] dolRy] fJste] iz 2 AY
9 IHEES Annexin V-FITC2F PIZ FA3}ed apoptosisY)
AEE flow cytomewryE ©]-83} %“'3}99\‘:} AG % AOE
1~ mg/ml®] FE2 7S § 48413 Sk vl E S W %
o el&HeF apoptotic death?} %ﬂ@% & & AT MTT
assay 22X H AO7F AGHEU} apoptosisE U] ol FdsieE AR

o2 e} FHH, apoptotic deathS 7] apoptosis®} F7)
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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® o] AHE A3, 4mg/ml FL2
AG 2 AOZ A2 F 48217t wjF3l%E W) 27 apoptosis?]
Hlgo] izl vlshe] zbz) of vl 3v)] ZV1EtRS-S RIS
AchFig. 3). ©]2|3 AFE H|FojHo} AG © A0} HT29 ¢}
A et AlEe] 27| apoptotic death®] HIEE S7IAIZ O &4
apoptosis?ll &g+ ML APEE fFEse Ao HPH)

OP7[2|F2 B-glucan ! 22|DEFo| X2(0f LE AME
Flol 24

HAE F717 A7t 47, EEste] BARE ves dde
F71H AL, AFH R )7 T, G07)s AR F
7194 Blolu EEE& A3 AEL apoptosis7h FEE AEE
o] & “Aela G118t G271= FA7|(gap period), S71&
DNAE 7 ¥j2 $d3ls ), M71e Al B4do] dojue
E47)(mitosis)°|t}. Table 1014 Uehte nie} o] tize
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AE G719 S71, G2M 719l e AIE ool AFAL §x2
= Yehlz Jon G0719] Bl&o] 1.4%E apoptosis T3S A
o] #as & gou, AG B AOE HIF AEXTAMe
apoptosis AL E3h= GO (sub-G1)719} G17]4 Hlgo] 57
3 bd 87)9F GuMY e diETte] visl FAEITh ol gt A
FH2 AG B AOE HT29 A thdst A9 GUGL7IE AA
AlA s712e] AL e 24 apoptosiss 83t &ek
A48 Uehlle AR 458 B o o)

ofzte| A 2| ehF M2lof 12 RTX} Weiol W

HT-29 1A thgeh AEol thgh A0 2H&o] ofd Fzxjs}
Adzlo] J=AE #2357 93 GenePlorer™ TwinChip™
Cancer-1KE ©]83}] A0 93] FEE v FHAEE A
[k S A AFCA GAEY HF A4 5
apoptosis®] f#o] AGHTE A0F AEUS ol o & a4
£ Yel7] W&ol AQol| gt cDNA microarrayg 333+
o AOE H7IEIEE o diET e vlawsle] weo] FrlkshAY
Zadhe FARES Table 29 YERY vle} o] et
cDNA microarray 23 978702 f-2A}F oA 10370 11%9]
FRAAES] o) v ol FUtEAY FAHAE], 1 F ¥
& 93 BATE e FRAAEE 2ARITH

Apoptosis= AJHA 2] AT} 2ol w9 F83F FHOZA
apoptosis®] & AZE A 714 do] o &2 F 7hA]
AB7} wolg o X1 QlEdl, death receptors 3+ 484 wfi/]
A AX A Az Axed adej}t DNA &4 5
o} WiE glell os) fdEe vlEZs o} i) Al
= AP A27F ok 53 2AF AR, R AR dFs T
£ TNFSF9, TNFRSF9, FADD % CASP8 59 f3%}7} 2u|

FL2-H
e

1

FL2-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+/Pl+ (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(%) G1(%) S(%)  G2/M(%)
Control 1.4+0.8 344421  39.7£12 24919
AG 24 24+1.4 415116 372413 19.1%22
(2 mg/ml) 48 93%1.1 400825 315832 196+15
AO 24 2.1£1.0 36.62.1  446+19 17.211.2
(4 mg/ml) 48 12.4+1.1  39443.0 24.0+14 25018

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

ol wEoe] Z715 Ut} TNFSF= tumor cell¥} transformed
cellol A apoptosisE -F=3FH, TNFRSF9} A 33l MAPKS/
INK, caspase 8 Z caspase 39] activationd YL.ZITh5). H3L,
FADDE Fas9] death domain? 2-8-35}<] caspase 83} caspase
108 S338MM A apoptosis®] e A|F3ITE, FADDS}e] At
S 55} BAFE caspase 82 effector caspase (caspase 3
T caspase 7)E E43AA G Az 545 &S
B8 X ARE fERTh2, 26). 39, PIEEEDCLE 40
2 3= apoptosis®] WF ZAEol J3¥& S+ BAD, CRADD
2 CASP9 5% Z2 FxAt 2v] o) Tdo] 7 U
Bcl-2 family®ll 4319, apoptosisE ZZ5R= 715& 7FK BAD
€ AZ YA nlEE=EolE o5 o} Bel-2uh BelxLe) 2§
£ JAEle] nEF= o2 HE cytochrome ¢ RIS FHUA]
7, ATP 3}oll Apaf-13} procaspase 93 aposomes A3}

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

oplelFARRE] £eld B-glucandt 1 S| TR HT-29 A gt Aol it Aot &Adol) A3t A5+ 323

caspase 92 AJ3}3L1L apoptosis?] HF Z-8 EA9 caspase
4, 6, 7 55 A A AF2] DNAS 3T EH apoptosis
E f23tk15, 16). CRADDE death domain (DD)E 7HA&
adaptor®]™, apoptosis cascade?] activationg FE= (1), ol <}
%2o] apoptosis®] €] B2} U B2 %S F= &
AAEY 8 SV apoptosiss SIAT = 35 vehlo]
HT-29 QA o A2 APEE S3shs Aoz Helr
AOY) &3 FEE e FAR FAA AXE £E TV #
HY FHAES dEd, COND2¢F CDK2 59 fAAE2)
Wgo] 7HAE I CDKN2AS] Wdo] Z718 RS ER1E 4= 9l
Aok ZFol Wt ezke] Aole AR THFE ME GI
719] &7V0le F& cyclin D} CDK2, CDK4, CDK6 5] 2
e B So] 84355, G719 @Yol cyclin E7F §4
7] Azl cDK2s}F A3sIA GI/S F7) o]dE Bkt
o), AIZ £4 F71¢ B¥E 1A FolA4 CCND29} CDK2
frAxte] Hdl 2AE GI7lelA SR FEe AL A
Z AIEEY AX F7] 8-S GASRs tEHA 24 A F
3l CDKN2AE G1-S #o]olA G17]9} cyclin D-CDK
complex?l] 50]2Q1 A A= A8t ME Frle] AJ2HS
3= Ao= ¥8A o, CDKN2A7} HdE % GU
G1719] 2719 Uel= CDK49F CDK6ol Z3hA] Adlsle o]
£9] kinase 84S AAFHTH(18). ©]9} Zo] CCND29} CDK2
FAzke] wha 7aeh CDKN2A F3HAe] Bd 27k G719
Al $7129] APE FAAFIIL GOGI7IE AAAA GHEY

Genes Fold of expression
Tumor necrosis factor superfamily, member 7 (TNFSF7) +5.13
Caspase 8, apoptosis-related cysteine protease (CASPS8) +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 (TNFRSF8) +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 (CEACAM1) +3.82
Prohibitin (PHB) +2.99
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2218 AAAF e AeE AlmadHr)

AO% S W FHRE FolA IL6, IL18 2 IL6R 5
AP ETIRIE B 3t 23] 28 ol E01E RAE
golg 4 AATE Alo)EFIC)S WY A3t o8] EHEs W

o 284 4 oA T JEte] FES wshs 9
£ 3, 84 MEe] o) e grhilo g AX o] AR
Q1 wizfeh AT ofe} Aol tigh A1) Hojel Az el
7, 23t AP 2 89 34, Y slEy dge] Fasl
285 ¢} IL-65 IL-6RF AF3te] BT/ 2AE, U)u)i)
I, TAXET, BHXT T4 BHIE T FEe 227 A2
2hgsle] RAM T mEl A S X AL X S oA
24, B3t /i A8 F A8 7K 715g o &9 9olE
AtelEFRle R WY x-o Fo¢ IS Frh23). L-18L
NK AZ 8497 T AE9] F4& wom, ME 54 T A¥9
ol whs-3 BHEE Thl wype cytokined] BAHE Z7HARITHRT).
ole} o] 1L6, ILI8 F IL6R FAe] od Fvle= W 23
izl A 23l 9 A APE 58 FX5He Ao Algd
o weEkA AOE AR WY A4S SUMAA It 84
AEAE Uepd 4 U8 2o VgiEnh

=%, mmor suppressorst THEA FHAE FollA CEACAMI,
TP53BP2, IRF1 3! PHB| E&o] 2ul} o) 5718k 21& ER1%
= A=, CEACAMILY tumor angiogenesisS A5t
tumor®] suppressorZ  71%53}M(25), TPS3BP2+ p532] tumor
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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, lDepeurtmcant 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 1on exchange chro-
matography. Oligosaccharides (AO) were derived from the hydrolysis of AG by an endo-f-(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 HI-29 cells treated with AO was examined by
¢DNA microarray. While several genes involved in cell cycle progression (CCND?2 and CDK?2) were down-reg-
ulated, many genes involved in apoptosis (TNFSF9, TNFRSF9, FADD, CASP8, BAD, CRADD, CASP?9 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.



