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Development of fruit body from Lentinus lepideus

with potent bioactivities
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SUMMARY

(T8 °%F)

Mushrooms are known to have diverse beneficial biological activities
such as anti—cancer, 1mmunomodulation, anti-bacteria and anti-virus.

However, the molecular mechanisms underlying biological effects of many

mushroom-derived materials have not vet been clearly elucidated. In this
study, the immunomodulating activity and its molecular mechanisms of a
water—soluble extract from Lentinus lepideus mycelium, named PG101, were
investigated with an aim at developing it as an 1mmunomodulating and
hematopotetic agent, by performing 1n vitro and in vivo experimentals.

First, the effects of PGI0l on human cells were investigated by
analyzing the production of various cytokines using human peripheral blood
mononuclear cells (PBMC). Treatment with PG101 increased the levels of
TNF-, 1IL-1, IL-10, IL-12, GM-CSF and IL-18 in a dose- and
time—dependent manner. The cytokines were expressed 1n a specific order
respectively as following [TNF- — IL.-1 — IL-12 IL-10 —GM-CSF, IL-18].
When the target cell types of PGI0l was examined, CD11b-positive celis
isolated from PBMCs and a human promonocytic cell line (U937) were
responsive to PG101. Data from a transient transfection assay using reporter
plasmids, a gel retardation assay and the experiment involving a specific
NF-B inhibitor, PDTC (pyrrolidinedithiocarbamate), indicated that NF-B was
a highly activated transcription factor by PG101 and played an important role
in expression of the cytokines. These biological effectsdemonstrated that
PG101 might have great potentials as a therapeutic immune modulator.

To understand the molecular mechanism(s) underlying the activation of
cytokines by PG101, effects of the mushroom extract on production of
cytokines were studied at the RNA and protein levels. Results from Northern
blot analysis indicated that the steady-state RNA levels of TNF- and 7 other
cytokines were highly increased in human PBMCs treated with PG101l. The
RNA level of TNF-, MIP-1, MIP-1, MIP-3 and IL-8 was not affected by the

presence of cycloheximide, an inhibitor of the translation process, suggesting




that they are the direct targets of PGI101. A significantly high protein level

of TNF-, MIP-1and IL.-& remained detectable, even when cells were cultured

with actinomycin D, 2 hrs prior to the PG101 treatment. These data indicate
that PG101 controls selective cellular proteins, which play key roles in the
innate immune system, at the transcriptional and post-translational levels.

To evaluate whether PG101 would affect the immune system n vivo,
effects of the mushroom extract were tested on bone marrow cells using
irradiated mice as a model for immunocompromised or immunosuppressed
situation. Colony forming assay using bone marrow cells showed that 1n
PG10]-treated mice, the number of CFU-GM and BFU-E were increased to
almost that of normal mice. FACS analysis suggested that PG101l might

increased the number of granulocytes (ER-MP12-20med) and myeloid
progenitors (ER-MP12+20+) in the bone marrow and analysis of surface c-Kit
and Gr-1 proteins indicated that PG101 might 1induce differentiationof
progenitor cells to granulocytes and/or proliferation of the committed cells.
The levels of radioprotective cytokines such as GM-CSF, IL.-6 and IL-1 were
highly increased in the serum of PGl101-treated mice. These results strongly
suggested the great potential of PGl0Ol1 as an immune enhancer during
radiotherapy and/or chemotherapy.

In an effort to find an active compound(s), PG101 was analyzed by
enzyme hydrolysis and column chromatography. To test whether PG101
contained B-13-glucan, one of the main active compounds of mushroom

extracts, PG101 was hydrolyzed by laminarinase, a B-13-glucanase.

Treatment of PG101 with this B-1,3-glucanase produced glucoseand gentibiose
and reduced the effect of PGl0l on the activation of TNF-ain PBMCs. A
carbohydrate fraction of DEAE-cellulose column chromatography, consisting of
galactose and glucose, had stronger activity on TNF-a production than other
fractions.

On the other hands, for the development of mass cultivation technology
of the wild mushroom ( Lentinus lepideus), softwood sawdust from timber
thinning and lhiqud-cultured spawn, the obtained results were summarized as
follows. Twelve i1solates of Lentinus lepideus used in this experiment were
collected or supplied by Kangwon Agricultural Research & Extension Service,
IUM (Wild Mushroom Culture Collection, Incheon University), FRI (Korea
Forest Research Institute), KACC (Korea Agricultural Culture Collection



RDA). TPML 02053 and TPML 03050 were shown to be the best isolates in
mycelial growth. L. lepideus showed the most favorable growth on GPB
culture media. Optimum pH, temperature, carbon source and nitrogen source
for mycelial growth were pH b5, 30T, starch and peptone, respectively.
Mycelial growth of L. lepideus was generally increased on media with wood
vinegar at the concentrations of 10ug/mf. L. lepideus isolates tested showed
33 to 99% homology by phylogenetic tree. Dry weight of mycelium cultured
in culture media containing P. koraiensis extracts was relatively higher than
that 1n media containing P. densiflora or Quercus sp. extracts. The optimum
mixing ratio of coniferous sawdusts for preparing sawdust cultivation medium
to produce fruiting bodies of L. lepideus was the mixture of P. koraiensis
and Larix leptolepis at the ratio of 82. To obtain the basic data for mass

cultivation of L. lepideus, mushroom cultivation using liquid-cultured spawn

was carnied out. L. lepideus showed the most favorable growth in BYM
(Brown sugar, Yeast extract, and Malt extract) culture medium. The
optimal culture period and aeration rate for liquid spawn were 6 days and 1.0
¢ /min, respectively. Artificial cultivation of L. lepideus using liquid-cultured
spawn I1n the sawdust cultivation media took 29 days less than the normal
period required for the cultivation using sawdust spawn. Thus, mushroom
cultivation using hquid-cultured spawn seems to be effective for the mass

cultivation of L. lepideus. TPML 99161, TPML 03050 and TPML 03051 were
shown to be the best i1solates for fruiting body production of L. [lepideus.

Fruiting body production was increased by applying wood vinegar and
mushroom nutrient on the process of sawdust media preparation. Dry weight
of fruiting bodies from the cultivation using liquid-cultured spawn was much
higher than that from sawdust spawn cultivation. The optimum incubation
period for high production of fruiting body was 28 days.

In conclusion, the data presented in this thesis strongly support that
PG101  1solated from L. lepideus has potentials as an effective
immune-modulator that may control hematopoiesis as well as the i1nnate

immune system.
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7}) ¢cDNA microarray & ©}-83%F Alo| &£} A3 FA
- A73 AlgozHY RS AL FH Ficoll-hypaqued AME-3sle] sEFHlE

PBMCE #g 3ttt PBMCol PG101 (10 ug/ml) X+ Td3 H 1o PBSE
247 & A2t} Trizol& AF&3le] A|EZHEH RNAE F£3tt}h. PGIO
2%l MIEZHE

S AHZg AlEEHE 42 RNAT Cy5-dUTP=E, PBSE A 3
A2 RNAT Cy3-dUTPE AMVE AR8SE FAHANENSE AlA FFEAE
¢cDNAE A&tk 5 cDNAE @3 IntelliGene ¥ Human Cytokine CHIP
(TaKaRa Shuzo, Kyoto, Japan)oll Y31 65TColA 16A17F =< A3 HAL
Ak, GMS 418 Array Scanner (Genetic MicroSystems, Woburn, MA,
USA)E 8332 918 H ImaGene software® dFeo AxE 32 3stc} z}
FARLY] AAel BEH ATE B-actine® EFIE A7 FH Cy5/Cy39 H]
a2 @A43E AERE F3ky gho] 2 ofAold EAIE FHAE I

J
40,

Tk

t}) Cylloheximide A21& 3 AWMA FE5d o] AFHor FAHIE

Aol bl 773

- PBMCE ¢ #2& woz gglgrh #8¥ PBMCY 100 pg/me=2 ez

FA JAAAL cycloheximideE X3t AZE F a2Foz vvro] 3 X
A

10 pg/mee]l PG101E& AHElstal & 3 Xole= Td3 F399 PBSE

iy

o = }
23ttt 4X7F o AXEE vjYU3t H cDNA microarray S €9 242 Wi o2
T35t PGl01°] AFAH oz FASAIZ] AlolE7IQle] RNACS R ¥ds
gkl gk,

t}) Nothern blot analysis® 3+ F4x &d 9l

- PBMCE 9% #2 Wyez #F3t. &8 PBMCel 10 pg/meel PG101
v U3 Byo PBSE 24413 59 A8 gttt TrizolS AREshe] AEEH
Bl RNAE £33 5 15 g9l RNAE formaldehyde’l EUE 1% oF7lE 2
A2 A7|gEs AT BEAZelswy o=z UdE T HA7I9EFE RNAE
o) EAZ H 80CHA 247 B9 wH#ste] RNAZ o] :=A 7tk DNA
probe= [PPIACTPZ WA}A FAE st} @AY 43 probe?t RNA7E 11
2] UUE 2SS 68TC9A ExpressHyb hybridization solution (Clontech
laboratories, Palo Alto, CA, USA)2 AF83l] 1A17F B SASAIZIT A=
I 50CAA FFHAL A FH UdEY 439 probew X-ray 5 =
SAAH A4 EH AEE 54 ddd RNAE it

2) ,aga]ﬁl)ﬂ A3 _51__ E"ﬂ

o)
A
o

3
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71 AHA AA A FEE 9 ethanol A HE A= |
NS ZZHA 3 1 g9 ABAlY 2 Lol E& #H7tste] 100TCAA 3 F=
st %] Whatman filter paper® 84 EZAWS AU o] & s
4 FHAAXE 53 1x¥" PGIO1E 23t DW.ol dx% PGI01S =<1 F
4T ethanol& 3d] H3 (75%)2 w3l EE §F 4TdAM 3¥€IF WRAAAL.
Wi g ASE 12000 rpmoll A 205 ot JAEIAA ASAES)Y IAHE
(EP)S dyo. Z Asd3 HAES  cellulose membrane (Sigma,
Mw=12,0000d] ¥ 79 E<t 4CoA DW.E2 FMAA Z{FeE ethanolS
AAST Z2AAZNAY. FAHAZEEH ethanol HAEES DW.ol Fof W H,
12000 rpmeE 208%5<¢ A& AlA ATAEPS)H HAE(EPP)E L1
FAAZEA

1}) DEAE-Cellulose % A

- DEAE-Cellulose (Sigma, USA)E A ZAFe] AA =2 activation A F 204
Zot Z+AAlA degasing AlZITh Activation ¥ resing 25 X 40 cm =719
column (Biorad, USA)d Zz2A1z1 H =2 = Haeo 28] 9-E<9 HHA0
mM NaOH e CH3;COOH, pH95)E &8 59 equilibration AZH ™. Ethanol 73
AE PGIOLEPP)E 1 mg/mlZ 10 mM NaOHel =< F 30&% &< 80T
ExgA 7Y ZsHAl stiring 350l AT A4S AMEste] EPP &2
pHE 952 HAZ T 20 mge columnd loadingdtRth. Elution =302 v
7 2+9kt}. Flow rate; 0.9 ml/min, fraction volumn; 5.5 ml. NaClZ gradient®
0 MAA 3 M7ZHA ZAdew Ztrl 100 ml A 200 mlZ elution 3]t &
fraction9l Al @ HE L phenol-sulfuric acid assayES F3 AH#HsHoH

protein &2 Bradford assayE E3l A %35t} Phenol-sulfuric acid assay

= 023 o] AR FElA @A Z fractions 200 ul B ¥ F
5% H =€ 200 ul A7} th Concentrated Sulfuric acid® ZF tubed] 1 ml
A Q3 108 FoF FAAZ g spectrophotometer® 490 nmol A A &
E 3t 9WlA AFES Y3 7 fraction®) AEE 50 ul ¥ FHole
96-wellol 93 15 5141417 Bradford Ao (Biorad, USA)E 100 ul 4 %7}
3l 2 15850 A AT, AR T E 505 nme) o) A microplate reader

2 A1gslo ZAs AT

- AT AFozRE JHE A& FH serum free RPMIGL0T Td F3= &

de MHNeo A3 Y FIe Ficoll-hypague (Amersham-Phamacia,



USAY o0& 5 1,800 rpm, 4ColA |AAFIANA s= e AAdsto 3¢
Zd PAH PBMCE sttt PBMCE 1 X 10°22 A¥E$E 25 5 7z}
sampleS 100 ng/ml 2 =2 &) 3}aL 24x|1ZF 5<F 37C, 5% COq incubatorel] Wi
Azt AAEGE T8 Mg AdntE 4o ELISAE SAH T

Z}) TNF-a2] enzyme-linked immunosorbent assay (ELISA)
- AAg o g AlFIE+= TNF-a ELISA kit (Pierce-Endogen, USA)S +¢
AzAe Az ddagd. AR s et gk ®
1:224 48] 42 F3 1000, 500, 250, 125, 625, 31.2, 156 pg/mle] &=
v}, mjg] TNF-ao] W%t FAE o+ 96-well plated] EFAIF Y
FetaAstE AES 50 uld 93 1AIZE AT 1A F 3] AR

A4S AR bictin®® FXE TNF-a A E 100 ul¥ 2 welldl ¥=1

<

FN
Rl
-

o 4

[
oo AN ¥o o > o o rlo AR

off

7F Fore) wbg 3 3ol AFHAHE sy o] o biotind A% F7
= streptavidin®l £} Y+ Horse Radish PeroxidaseE 100 ul 231 30&3)
O
O

AzZith 3ol A HAHoZ who] HA @2 i ZihsES AAA

]
=] Wkg g9e TMB €HE 100 ul ¥o] 2928 3087 Al7)aL 1 N
Ho] RE F4AFAHE AR A7t Microplate reader® 450 nm 7ol A

A
dAjo] dojd HEE SASt TFEA e AT AHES} Hluste] AlE
£ TNF-a9 528 A4 Ao

“
o,
AL
ik
o2
fii!
()
=
ol

- 7AZFE AlFE 300 ug2 400 pie 2 M, TFA (trifluoroacetic acid)?ll =< % 4

FoF 100CoA At 7IE3E AlZt. Speedvacg AM&3te TFAE A
71 B DW.B 200 pl ©¥@3 t}A] SpeedVacl ® 7AZFAZItH DW.E A%
AFlE FAZE 23] PRt X3 AxdE ANEE A s H CI8
Sep-Pak (Waters, USA)d E3AlA FAAEZE AASL 45 ym pore sized
membrane filter® A}E3t9 filtering A7t AF 7FE38 A8 99 HS
Bio-LC (Dionex, USA)E #A3slt}. Mobile phases 200 mM NaOHe|™
column< CarboPac PAl (46 X 250 mm, Dionex, USA) 2™ PAD (pulsed

amperometric detector)® A3l U FE HAESH .

ol

4

1}) Laminrinase X #& &3 AtHA F=5E2 glucan &4

- Ethanol AAE A7l PGI101 (10 mg/ml) 2 laminarin (1 mg/mbel
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laminarinaseE 2.5 Unit/ml (40 mM sodium acetate,pHbd.0)S 231 37ColA
24817 &< gAYk Silica TLC (Merck, Germany)el Z}7] 30 ng 4
spotting3} 3L 1-butanol @ 1-propanol : acetic acid : D.W.=30:10:10:108] # 7l &
Mol HAAAZITE. A F 1082 5 air-dryAl 712 DAP  (Diphenylamine/
aniline/phosphoric acid) A ¢FS spray® B8] 108 &< 100TCo A LA 7
t}.

t}) SDS-PAGE

- PGI01 100 pgg& sample buffero] ¥ 100ClA 58 &<t & T®&o2 7}
slth. 10 % SDS-PAGEY sampled loading3dlil 120VAlA A

t}. Silver stainingg %3 proteing band& #9139t}

4) A M E FAste] 2E Tl A

7F) RT-PCRE 083 1kB-T79] 23 <)

- RAW264.7 cellS 2 X 10° cel/mlE 253 5 24A417F Hol PGI0O1S 100 1
g/mlZ AHsta LA AlZF Hel cell& harvest 3tRTH AFEHY RNAE
PBMCE A Alx 3 Wyoz RadArt. Trizol AFE3to] celldl A RNA

o] ¢cDNAEZ o]&3to ZF FHXE 94T, 30%; 50C, 30%&; 72T, 30&%F ¢+ H
SAFE FAL 25 wrEsE= PCRE 3l9itl. Mouse IxkB-39 primer:s
5-TCG GGT GAC ACA GTT GGA C-3', 5'-ACA GGG CAA ATG GTC
TAT GT-3'°0]92™ mouse IL-65 5'-TAC CTG GTC TTT TGG AGT
TTG-3', 5'-ATG ATC TGG CTC TGA AAC AAA-3’, mouse GAPDH=
5'-TGA GAA AGG GCT CTG CCT GA-3', 5'-GGG CAT CTG AGA GCG
AGT CT-3'¢1992™ human IkB-1¥ 5'-TGT GGA TCT TGA GGC AAC
TA-3', 5'-CAG GAT ACG TCG GAT CTG T-3'& A£3t9th PCR AHE
S 1% agarosed A A 719 F3 12 EBr& AFE39 bandE 2l

L}) Northern blot analysisE ©} &3 472 23 39

- 44 AAE BHE Fa 2L PBMCE 22 H 1 X 10° cells/ml £ A
Zo PG101= 100 pg/mlE # 1€ harvest 3t Y. Trizol
2 AME3sle A EZHE RNA g3 ¥ 15 uge] RNAE formaldehyde”}
E09T 1% oHIE2AE A79s A, EA#delsEHeE UL E Yo

e
_cgl_r‘

FE kg
»)'
Dl
N
40,
=2
P
@
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PN

7]

0.1?..

% RNAE o]5AlZl H B0CTHA 2XZF &< HAsd RNAE T
71t RT-PCRE 53] 94 human % moused IkB-T DNAE T-easy
vector (Promega, USA)| AdAIzl F thdddl transformation AlA o &2
[kB-%oll t gt plasmidE AAT}. o) plasmidd] Al 49 EcoRIE # 83t
A7l 9 5ste] IkB-1 FR3UE dojijo] DNA probe® %=t} DNA probes
[*PlJACTPZ WAL ExE &tv}, 8FAbA E21E probe$t RNAZF 1338 g
E & 68T A ExpressHyb hybridization solution (Clontech laboratories,
Palo Alto, CA, USA)= AR&38to] 143 <k EA4&A20v) 423 50TCoAA
A FAES Al H JdE9 EA3H prober™ phosphoimage plated] =&
ANAH T3 E AEE SA4st ddE RNAE <lsir)

O.._l._..

1.
L ZRA

—d

i

1) 2t A FEEo] 3 Aol EFIQl A ste] AE7]H A

7F) cDNA microarrayE o] 83 Alo|E 7}l #4435 2 A
- FWA FEE] AXe mAle= FEAS FAAHLE o3|zl Hs AAUE
BxEdezFE 2 PBMCE W43t A PGI01ES A3 o3 RNAE
el st ARl AlolE7EQl R 19t B FAA FH e JdFe 24078
o] ¢cDNAZ} €9 & IntelliGeneTM Human Cytokine CHIP (Takara Shuzo,
Kyoto, Japan)& A&ty EA 3T}
- PG101 A gjA] 27702 FHAA 2 F39 AETF 28 ol F7tst= Ao
T E It 1-309+= PGl01e) of&f 183w} F7td UHdS Hl FHA(EH CC
A EF7FRlol vl o] 9ol = PGI0le] &3 2l CC ARFIIL MIP-3a, LD-788,
MIP-1a, MIP-1B, MCP-1, &§°] ow o|&2 42} 40, 10, 4.8, 24, 2.24
d3E Y, CXC ARIINERE PGI01d &3] dAsts o IL-8 GRO-q,
GRO-B7} 2z} 2.3, 34, 17v) EA43td Aol #&AHQ L Interleukinol £3t+=
Aol BE71RlE FojA& IL-6, IL~-1a, IL-18, 1L-24, IL-10°] Wz atol| B3] Z}b
7} 69, 28, 20, 46, 208 =719 ¥Fo A E BIFYTh. M-CSF, TNF-q,
LIF= PG101o} 93] &4 stE Aol EFIRIESEAN Z42F 49, 5.8, 5.1 4] 35
ALt AlolEFIIE olldaEltE AEeo =24 7 Rid #HE® SAAEE
PG101&] |33 wr= Ao 2 YUEly 4 inhibin Ba Flt-1, PDGF-a, PDGF R
a, PPBP, IL-2Ra 59 §AAELS PGI01 XA RNASl wdo] 28] o] F
7} 8} A T
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1}) Cycloheximide & E &3] AHA FEZ 3 AHPHo= S45H=
Aol EFIQ) 178

- PGI0lo] APAHoE &S F+ FHAA) PR JFE vX+= FHA
g F1EE7] 98] 1217 9A cyclohexamideE X3 3o PGI01S A3
A114_9]r PG1012 A letxr] #2 AEZHE RNAE ##ste A9} Z2

cDNA microarray & ©]-&3}o #2431},

- CycloheximideE = 2]3tt 2t = PG1019] 2]3] RNAS L3 o] 2u) ol 713l
Aol EFIRIS & 77199 Y} (Table 1, 3| EF). ©f 5 TNF-a& 714 Z2A €
d3tE Alo]lEFIRIo = PGI019) o3 2H dEEo] & AloEFIRIANE
FE F 7 e dEAHYA EAH FHAE "@Z%Emr o] 2Jolx 670 FHA7}
PG101o el&] 1 &de] Fr7lstR=d ol&2 tFEE AXE7IS (chemokine)©
Ak, CC AEFISI &3t LD78B, MIP-1a, MIP-18, MIP-3a< PG1019
olall wd o] 3ujollA 108 7FF FIFekuTh. ol CC ARIRIS & @
St/ A M oA A AAEe T AEXESE EYEole 7lss 7HA
O U Y X Tl CXC AEREZEQ] IL-83 GRO-BEA ol 27| ¢k 4
el 6u) A RNA o] F7td Ao = vErywt. FE @3 /giA A £
FA TG 98 BHEE CXC AR 7] A9 WEodAN 555 HYdd

S 2ZRYE Woste 9%E 7HA A A
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T

PG101
+ CHX
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ey

Activated Fold

T
PG101
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Accession
No.

2
-r-r-r-r-r-r-r-rlrurlrurlrur |r|F|r|F|r
i oo

GeneBank

Table 1. ¢cDNA microassay

T cell, monocyte chemoattract

N.D.t

188

M57506

1-309

I
admad
4 &
«
S
o O
rmm
e 2
me
L "o
£ 9
™ >
= &
Vo
Voo
-
e
-
Z.
o
O
-
S
—
-
Y
%
]
—

Monocyte/Macrophage activation

N.D.

49

M37435

M-CSF

Neutrophil chemoattract

-3.83

34

X544389

GROa

FSH regulation, bone growth

N.D.

32

J03634

Inhibin B,

Bone resorption

N.D.

30

AF052124

Osteopontin

Macrophage and T cell activation

-1.45

28

M28983

IL-1a

Macrophage and T cell activation

20 1.3

M15330

IL-18

Collagenaase

N.D.

16

AK(24818

MMP1

Molecular chaperone

N.D

8.1

U56725

Hsp70

VEGTF receptor

N.D

1

8

X51602

Flt-1

*

1011

iferat

Cell prol

D

N

4

5

X06374

PDGFq

fion

tia

fferen

1

Macrophage d

D

[

N

1

+*

S

002309

NM

F

I

L

PDGF receptor

D.

N

0

o

M21574

PDGF Ra

101

inhibit

Tumor growth

.78

-7

6

4

U16261

11.-24

tion

D. Osteoblast differentia

-

N

3

=+

4

NM_001718

BMP6

Platelet activation

-5.02

4.0

Mb54995

Pro platelet
basic protein

IL.-2 receptor

N.D.

2.4

X01057

IL2Ra

Monocyte activation

N.D.

2.2

M26683

MCP-1

Inflammation inhibition

N.D.

2.0

Mb57627

IL-10
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>

r}H) Nothern blot analysisE £3F Ao E7}IS 7R & e &9l
- ghA] 9 241};‘“-4 A3E g<2lsl7] #138 Northern blot= ]ﬁﬂﬁ}mt}. Al 9]
],_

PBMCel CHXE 1413t &b ¥olFa o]& oA PGI0L v A=HdTE
AR &< 135} A ZojA RNAE #2383 Northern blotE <8 3} 34T}
CHX
PG101 - + -+

MIP-1q, |

MIP-1B |« »

o . K N T v !

A ' o B o !
[ TR L _

N e T e L

Cxa B - -

a—
e - k
':I’-'” e o,

IL-8

3-actin

Lane 1 2 3 4

Fig 1. MIP-1a, MIP-18, MIP-3a, IL-89] o3} northern blot analysis 2 ¥}

A5 Az MIP-1a, MIP-1B, MIP-3a, IL-82] RNA+= PGI01E A g3lx] &L
AMEANA Ao AR ettt a2t PGIOIS A2stA =dH 1 o] A
=7Fel . o]k RNAS] A4S cycloheximideE A EstHstT A2l W3}
ZATH mMekx olE FAHAY WHE PGI0ld] o3 FAHAoE JIgFES W
F 7 RAFS S8 5+ AU

)

O

2}) PG101o] ¢ st MIP-1a¢} 1L-8¢ =& 714

- PG1019] 93] FHAFAH o=z Aile] Frlste ARSI T FYE
ELISA kit< MIP-1a9} IL-8°] . metx] PGI01°]MIP-1a2} IL-8<9]
TNF-ag} uZ7IR 2 als §F dAdA 2-Hst=A] dolB 1A actinomycin
g A25t9 ELISAZ ol ARI¢ele] BdHE 715 E4845.

A3 A, ol AR AHEstr] &S HWHE PBMCAA = MIP-1la7b A<l @4
A o) PGI01E AgshdH 2427 ojlo 3.5 ng/mlel MIP-1a7) AAHER)
tt (Fig. 2A). TNF-a®] 7 %9 a7t 2 ATDE A &+E MIP-1a9] %
dol A EoEnE UJor) A AAFHAE ZUTh olE A A3
) PGLO1o.2 A estr] 1A1ZF e 247 Ho ATDZE Hlg HALE

ey xS
— o rir

)

N

>

2

ﬂ_26_



%= 1 ng/mle MIP-la7} 2385 2 gt} (Fig. 2B).

- IL-89] A% AAA PBMCAlA ofn] 2 ng/ml X7} AAHIL AUTH
PG101S AH#3&tA SR 247 o]l 4 ng/mie] IL-8°0] ABArE ) o] w 10
ug/mle] ATD=E AHegstH etz 2A13F o]JWldl 3 ng/ml o]/do], 6AIZF o] Fdl =
108 AEE IL-8°] AL gttt (Fig. 2C). w9t olye}l ATDE 24 =9
Ax s AdE 5 ng/ml ©]49 IL-80] AAEL #FIT 4 ¢ UvHFig.
2D). o}j# s A3}+= MIP-1a9 IL-8% TNF-a9] Z$9 o] PGI019 AH
=

4Q A FARtelL o5 o] thd BANA 2AHL Yee He
= Rolr},
A Actinomycin D B.
(ug/ml) MIP-1a
12 Con
10 - ®m PG101
— 8
£ 61
=, L
2 =
O
_ 2 1 0
Time (hr) Pre-treatment (hr)
C D.
IL-8
50 1.8 40 OO0 Con
30 L B PG101
£ 20
c
0 | !
| 2 1 0
Time (hr) Pre-treatment (hr)

Fig 2. Actinomycin D¢ A& & E3F MIP-1a3 [L-8o thdt PG101o &3 #
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(1) BHA XA A F=FE 2] ethanol HAE A=
- AtHA Allg] dA4 AdEe EAS A9tz oS3 o] FEES HAASH
U S0 =oldds AHA FE&E 3] F3 9] ethanols FH7lst HAES
AZAY. ANEE o FAZEP)Y FENES)S PYAAT Ethanol I
AES F75° suspensionr| 7131 HAEZE T IHS(EPP)TY 59
(ES)e #4933 9r}). A AE L DEAE-CelluloseE 3] AAAAELE AFH
PG101
E 75% Volume EtOH
¥ v
PPT (EP) SUP (ES)
[20000m 20m [y o
PPT (EPP) SUP (EPS) PPT (ESP) SUP (ESS)

¢ 0.2M NaOH, 807, stirring

DEAE-Cellulose

(2) Ethanol A &9 &4 4

- AWHA FE5E9 ethanol A Eo] 7R+ AYEAHEZ
PBMCo| Z}7] 100 ug/ml¥] A3 F 24A]7F Fof M Eu|Fd oz EuA 7]
TNF-c9] %4& ELISAZ =A% 9tk

._.28_



4500 ¢

TNF-a (pg/ml)

(3) Ethanol A& 2z Bz € A4 54
~ Cellulose membrane (Mw=12.000)& A}-&3}9 ethanol IAEE T/ +F
A X718 water insolubledt o] vEldT AAESE %3 water soluble

oF
T
Al AF
Ko
=

S 42 ethanol
st Rk 47
Mokl o # HHE TNF-aE ELISAZ SA A

» 2 (EPP)3 water insolubledt RE(EPS)e] ebdci. HE3E ethanol A

272 13 vrE 3 ethanol W E(ESP)H A5 H(ESS)
100 ug/miz2 AtE2] PBMCo| 24417k 5QF A Blslal Al
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5

5

TNF-a (pg/m
2 g 38

5

S

B e amm s
B
R e

-

DW 101 kP ES ESP ESS

- Water I8 53] AAo] dojk EPP7} EPSdl nls] €53 43 QA
2 Holx AU} oA Ay BA EAo] water insolubledt HHZE HASS
Ju . o Fo AA WAL T EPPE A&l AHStATh AR FHo
el ES fractiond] ethanol A& 13] w5 sl ESPE 4AE u 493

O
Aejgigo]l ESel HlajA F7He e & 5 AU o= ESol EPPO & @3}
- 2. &

el g el HoIde 7Hs A

L) DEAE-Cellulose A 2 &4 &A

(1) DEAE-Cellulose& ©j &% &4 A&l =9

- AggdddEeg AHAAE 93] anion exchange columng 3JF FH<l
DEAE-CelluloseE Abg-3te] AAlE 3ttt Flow throughe 170 ml 4% &

gl % NaCl gradient® 0 M&¥ 15 M7IA Hols9] fractions Rrohj 9t}

Z} fraction®] EjU+ T T EFH dWA FT{FE phenol-sulfuric assay ¢

bradford assay® =733}t
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Fraction number

revis onta Gnnsas o Carbohydrate
et Protein

Fig. 6. A F5E 2 DEAE-Cellulose column 7 Al.

o] 4
gHA <) 2 259 A= gEd
teAde BT Yt 4 fractiong 5719 dgeE vy wid B
g2 & sk

- 7} fractiono] 7HAl= A2 @A & dotrR7] 8] A€ PBMCel Zt7] 100
g/ml A A }al 24A3F = A Eu| g Y] EHlE TNF-oE ELISAE 53 &
sk A Tt
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N W o U

TNF-a (ng/ml)

—

&

Con EPP 1 I1 I 1V A\

Fig. 7. DEAE-Cellulose® Z} fraction ® TNF-a& 23A|7)14] d+= specific

activity.

- 2} fraction 2 A ZAHAS 54T 2, fraction 1A 71 A3 84S
%0111 IIIH fraction®} I fraction®] Yo =2 3 A4S KA\ o] H

= @A gl 23] sestEnte] v dHoE2A AMA FEE9 AR
Be PR @sstgo] Boli itk wude] THFE IV # VAR ]

50 7 60% A= s|Est= Aol “ERHA AT ol BSE o] 9]
= uE B4 AuEAHS HolAY LN vdtEd T Ay EH
o] IVS} V fraction® 2 o] F LS 9|3,

- Fig. 7.9l 4 RAFLYA specific activityoll Z} fractiono] Lojz A= F
total activity®E T3tk o)A L E3 ABA FEFE QoA HAAFHoE ¥
¥ = 2 fraction® 84& 7€ & U

sh
&
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&

Total activity

- M = N O

I 11 111 1% V

Fig. 8. DEAE-Cellulose® % fraction @ TNF-a& w3dA71A sl total

activity.

- Specific activity®t wFEH7FRI 2 19] fractiono| A total activityZF 7+ 24 4
g}, o] fraction I ©] specific activitys B8 ¢ Ho2x B2 Hs& X
28t Y7 wEolgh. wElA eedlES X3

g4 Ede A

2
el fraction 1S iAo =

Y UdAle ddF A4S dotria
= F FA BAE st BHE ¢
3l zZ+ A2 2 M TFAE 231 100CAA A7l E 33t DionexAte
Bio-LCZ Alestd ww 4L gt ojw AL d
PAlolstem 5719 &% (glucose, galactose, mannose, xylose, fucose)&
standard® & ¢th 2471 FAHER S AAG7] $4s) CI8 Sep—paks AHE33
r} BAo] Al£3 A 8% EPP ¥ DEAE-Celluloseo] &8 = Z fractiong
oj T},

column< Carbopak
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Fig. 9. 3HA F&E2] EtOH A=<l EPPY 93 %A,
150 PA-1 JE-7-1 10ul C18(Sep-Pak) ECD 1
nC
120—
. (Gal
100—
80—
. |
] Glu
60 |
40 3.092
: r 5.608 U
] ] Man
8.867
20—_ 1.967 8958 —
| A
0 | I | ; | | min
1 | ) 1 T |} 1 L) ) | 1 I I ] I } 1 1 1 ] 1 I | I T
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Fig. 10. DEAE-Cellulose I'H fraction® 93 %F XA,
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150 PA-1 IE-7-l] 10ul C18(Sep-Pak) B £CD_1
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120
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0. |
80—
: | Glu
60 ﬂ
] lz.as'r Man
| 5.200
40 \]
] 18.142
] 1.825 6517 5333 9.908
20—\/[\,/1 3.542 M
0 1 ) I 1 E 1 1 | 4 I I I I I I | ] 1 [] I —I T I 1 ) I I T I 1 I I 1 I | F H 1 [] rl:]irqi
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Fig. 11. DEAE-Cellulose IIIYY fractiond @ 9F XA
150 = PA-1 IE-7-IV 10ul C18(Sep-Pak) ECD_1
120
100—
80—
60—
] 2.833
: |
40—
| Gal i Man
i 1.825
5.092 9.725 b\/\
] \_3628 N 7 SN
: 1
O 1 1 1 [} 1 I ] 1 | l 1 ] T 1 I_ 1 1 1 ] I 1 I | ) t 1 1 1 1 [ T I ) 1 ' T I ] rl:'lirﬁ
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Fig. 12. DEAE-Cellulose IV¥ fraction®] 99 F =4,

_35__




1501 PA-1 IE-8-V 10ul C18(Sep-Pak) ECD 1
C

120
100
80—

) 2.833
60—
40—
. 1.825 Gal Glu Man 19525
20—\\{[\/ L_/_’/{s.nsz e e T —™
O
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0

Fig. 13. DEAE-Cellulose V¥ fraction® ©@9F FA4.

Table 2. AN F=E 92 fractionE9 9@ 2A Hl &,

EPP Fraction I | Fraction III | Fraction 1V | Fraction V
Galactose 55.3% 59.4%% 48.3% 29.3% 46.2%
Glucose 40.1% 38.3% 28.1% 48.5% 23.1%
Mannose 4.6%% 2.3% 23.7% 22.2% 30.8%

- A7 29 2 FoMel o] EPP ¥ AAE fractione9 9 dF A BA
A3 7h Bol ARA|eal Q& BF v galactoseR ok 7 FE FA S e
YA fraction 18] A5 60% AEE AXT Ar=Z BRI GFFE X
il Ut EPPHE Y} glucose?t mannosed] H]-& o] galactoseo] H]3] © <

= o]

53 Yok wrd o] o= 1ML IV, Ve A% galactose] H] &)

4l glucose®t mannose®] Hj&°] F71st AT}

| =
A

}) Laminarinase A2l & &3 AHA FE5E9 glucan
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(1—3)-glucan® 4

- 7189 A7 A o3 B wAdA BHEH] B(1-3)-glucanoE 11
ol gkt A A = o]|gt AFEE ZHAIA =R RIS ®Hr] 3 B
H 249 B(l—3)-glucanase® =,
FE=o] THe=A FJdoted Bk AHA
FZ £} laminarinaseE * 83} silica TLCO spotting 3Gt} AviAl o] B
—3)-glucan< X It TG FUA glucosedt 371 €8 B1—3) ZAEge
glucose dimerg! laminaribiose’} &<21€ Aot T WA OIFA| 7l Egst
I = B(l—6)-glucan side chaine 7}A3 JobH B(1—6) 232 dimer )
gentibiose7} WERY Aoz o AT < 24=4 Fig. 12,914 AHA F&== AHA
ol = WEe glucosed E&sta Q7] WlFo ol AAs7] A ethanol
2] =

d % F4& A WA FE25 (EP)E A8t

ot
Iz
pond
o
Si
(A
2
M
i
A
W

Glucose

Laminaribiose ¢-1,3
Gentibilose ¢-1,6)

...........

2% % U % %
AR AT R Y
> % % % B . % % %

e V% 9 € % %
((,-0 ,- ’-
OOQ‘G ¢¢\
@'3{%

Fig. 14. 3t A FE&& B(1-3)- ¥ B(—6)-glucans a3t Ut

(2) Laminarinase A2l $¢] &4 =4

- Laminarinase& * 88l B(1—3)-glucans B3I 45 3w
o] UEtllE 4<s LdolEuA Alde PBMCH E3dEe A3}
Foiol] &E8]H TNF-a9 FEE& ELISAE A3t

o
"
M
fhln

=

L
>
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Fig. 15. Laminarinase’} AHA FEE 9 &4 v[A= &

- LaminarinaseE X z}3}H AHA FE&E A glucose?t AEH U} o= A
A F2EJ B(1—3)-glucans T A= AL o3} £33 B(1—-6)
A3%ro] dimer?l gentibiose®™ TLC Ao Yeld Aoz Hol AHM FTEES
B(1—6)& Z3stn YAt 12t} gentibiose? o] glucosed] B3] wl$- 3

£ Aoz Hol B(1—6) AEL side chain®.ZA 423 /& Aoz RTh

o]Z Al laminarinase’} A @ AHA FESEL Aol Ao FEE9

Bl&l oF 50% HAE &9 AAT. laminarinaseE A @ o EF311 &4

o] A& YElE Z7FsAd2 F ZHAolH O JtesA L ABA FEE E23E B

(1—3)-glucan®] laminarinase®] &3] &4A3] EIHA LAY B—

3)-glucan 9jo] & EZo] AWA FEE AIUZAES YUY 7ol

- AT wA - WA EA8E O F A 840 di A= uE WA
cRPYH FE52T UEAY A FAEIA B FIoEFH AT + AT
a2 dE2A dAsAezRE FE% B-gulcan?! 1 EFTL i AR 283}
of IL-1, IL-6, TNF-a¢} #2 vt Aol W& w=3t &<
ol FE AE FoAA B8 AAE ZE 100 kDa oo &2 &3 TNF-a
A o] ATl FAAE vk Ao E A ALAZLEEH E2% o
FA ! D-fractiong ABF A HAFASHA tizate] 83l 8| ZA27F sk
IFN-y¢ TNF-a7} A S7Fohe AME = A=A o)tel] ¥ Aoly




olAE W Aol vEhli= A

FAA RFoMq F2F F
1

o, EaWHAANA F&53 v
Ho F7 a3/ QY. 2 F+EZE B-13-glucan® 7|E FF G222 FHA B
-1,6-glucan°] 7IX|& HA4sla ot A AREFe R 3FUHH #+25 st =
JF BAHFELS 40 7 80 X 10tk A7jzdIdL xuiyAox F&3 B
-1,3-glucan®. 2 371X 4708 =

rlok sk 7iel  B-glucopyranosyl
Hj =3l A 35 VA FRE F
o}, 37 EAGE AE ¢ ]

[ =i
2l
o
b

ae
i)

!

=
group= 7FAl 2 Qlth 3xAA QN FRE dE

oo of o uwel A FAdo] Aolrt

u

23 45 X 10%e)t} (Ohno et al., 1995). &4 ZAo] dultlgd el AT Zo}
M XA (Coriolus versicolor)ol A &3 Wit A el PSK (Krestin)© 25

T 38%9 wwAe T3t Yt B-glucanolW HEF EAFS 94 X 102 B
-14-glucan®l F3 vz A 4049 ZFF3oxmr}t F AR B

-1,3-gluopyranose 7}X|& Wy 9t}

Ao g Bla £4 0 A7

r&

i PGl

ox M oft

T AH}E 18 01 A3t tB A= B-(1,6)-D-gluicans X3}
= B-(1,3)-D—-glucan®] X338 Ao =E A AHZY. PGI01S laminarinase® *] &} 8}
& W FF3L2 9ol% gentibiose’} 3

FRA=dH o] A2 B-(1,6)-D-glucan
A% = PGI019 EA38t2 JF2 oujgot. a2y g4 Faliol o AAH
gentibiose® ¥ ©BH FHY SFILAd vl AL o]+, ol B
-(1,6)8] A% 471 B-(1,3) Zgtol vl3] AuH oz Ayl wFog AztHEAr
ERE B-(1,3) A¥E Vs 9 B-(1,6) A% % FHo] HAEHUUE AL
-(1,6) A%l SHAHLLE S48t Aol ofvdt B-(1,3) A AddH A&
olmjsttty & 4 vk mEkA PG101Y YA 7 B-(1,3)-D-glucang Mol Z
MNA 7FR] e 2 B-(1,6)-D-glucane] £X|5o} e X2 o]FoAHJASE F
A o+ gl

SHH, B-(1,3)-D-glucan #j¢l o4& Z4 5% PGI019 A Hofstir F

N=
AL MAE 4 godH I o]+ laminarinase® AL wW PG101¢] A

W

N
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2]
GEQLAE 60%° S9d ALRE H|Eo] FUEAT. o=
PG1019] B-(1,3)-D-glucan ¢}l galactan®] EAE o] glorv o] EFo] I4E
el 5 Q& AYE ovsitt. dAR Fo|HA (Sarcodon aspratus)oll A
%% galactan°] WAHAEE HAZ3AAH TNF-ao TS S7HATUS
Mizuno 59 ®Ra7F U}
S AL PGI019 &4 E24d JtsAdel v 7z 8 H 342 F-Io] 7H4
At ste#tE gestE e do]l AAV A9 gl wH FE uldE=z A4
F-IIY F-IVelA o3 &gl Yo, mepA oAl ojelel =, 53
PG101°) =3E d@izdo] A& s v ThesAde]l vk FAIBACA F
=3 Aol LZ-8Y Volvariella volvacea=ZH8l F&3F VVLo| 2 gz
2 =l

#A4e HENNIts Bis didEo] PGI01e 84 =2 7hsAde 5
2

-

(O

B2 £} (Kino et al., 1989; She et al., 1998). ©] &
gro] v B RGE B 71X FF AgEe EFBolgE N4

NaOHel ¥ 3 n2AHgE Heftrgddos 7 ATt e} o] w3
AEgFH @& F-1 £I2 t& @Yo r W3

e
2=

229 NaOH (0.1 M)olA <
o] vgr} F-1& #7180 F

2l acetonitrile, chloroform,
dichloromethane T A3 X &s4td. oldd XN E2 & HA 7 o2
A M= #AZEAT. kA o)ef e W84
st o] W Eo] AEEUT dEAQA AoEZsE WYY e AV E 2ol
Aol gttt et A (Pleurotus ostreatus), Agrocybe aegerita, Pleutorus
tuber-regium oA FE% tF A carboymethylationAl 7l A3, E&A4 v}
A7 AR WEEA I 4o HE TUFE AT Bk it (Paulik
et al., 1996; Yoshida et al., 1996; Zhang et al., 2003b). FA71E Eolx A&
axo], 27|20 FA7IE =oldH &84 AHEZ i, HIV (human

immunodeficiency virus)el 23S AAA 7= 7]15e] AR Aol B ¢
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(Itoh et al., 1990). o]} HlEsHA UdfA o= SA7]E £ Pleutorus

1T
tuber-regium® FEEL Eo|X &S tEa¥ viwste] ghnjold

& BITLE
Mt += R3u% o} (Zhang et al, 2004). G484 =+ EE&8A e v
= TEE $487I7F de W olYel GFEE o] &ET|7F o e FE&AH vE
ANE = -go 2 oo A

. & ot s
B-(1,3)-D-glucan°] PG1019] E3t= o] o o]zio] &3 et A
50% AEe 7|9 & ot A+ RexE AZEE uvt PGI019 &4 73t
A T OEA ol A& dalMe F7F A7 HoE RexE oA

i

- = i o ‘\\::l_ ERRH AR
A T L B
S e SR S

- I M9 2ol A FEEE A7]9 A 23 60 A= @94 band
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~ AAHA FE2 L o BwdAE = IL-69 €d = =l
PAE FAA B-19) LdHo]l AR FFE o8 2HHT YA &
%tk kB-3E 69 HHL FEA7E FHAZAN W = o
. o}

T AKX

kB #AAHEAd= 2L 718 UM ZolE HoJ

Fig. 17. Human PBMCol A ZHA F&Ed o] odH == IkB-L.

- AlgFe] PBMC® ol &= mouse macrophage cell lineS! RAW264.7 A X Fol 4 Ak
,_"

A FE29 93l kB-U7F ¢ HE=AE semi-qualitative RT-PCRE & 8}

Fig. 18. Raw264. 79 A] A Ao} o3 T&HE = IkB-T.

~ AW A FEEL ALE 2] PBMC ¥4 obu]E} mouse macrophageSl RAW?264.7
AIEFAAE IkB-1e Bd & FEA7]= A2 YERH,
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sk A o A A ¢l cycloheximide ) WA F=E55S8 RAW264.7 A 3Eol A5 T)
HAFZE == A d7AdAE T3 4 E& &l
Has Ll 52 AHESAY. AXZHEE RNAE 93 poly
dT)E ZE3 cDNAE FAHAT. IkB-U specific primers AF-&35}4
semi-quantitative RT-PCRZ 333t IL-6¢] 2¢3Ho] IxkB-19 #& v
el o] Hl& o) 3 o] Fo]Zit}H YCloheXImlc.e 28] Al IL-69] 2dgo] <
oL} x| & Aolrd HEZF o] AFS FI IkB-Te wdol tpE o] Uy
o] o]Fofxof WHo| o] Fox]=A], &Hﬁ FE 5 AA 7} IkB-1Y ¢E L
A gl B o Uk

o

’

s

(-) CHX (+) CHX

il

D.W PGI101 LPS E.A. D.W PGI101 LPS

o
>

[kB-%
[L-06
GAPDH

Fig. 19. IxkB-%¢ IL-69 w3 71X cycloheximide®l <3 CHX;
cycloheximide, PG101; ¥ A F& 8 LPS; lipopolysaccharide, E.A.;ZF 8] 2 AF

NA 55

- StHAL B8 ARl ddm el ol EF cycloheximided A 9t A

o] IkB-19] W&o] o]Fo]x]3 9l o]z A AWAL T2 Fn)|BAN
< o] & B Ao E AT JES & AU AHA L
Aol A cycloheximide X8l & &R &L HENA IL-69 3ol YF %
o] ¥ Ao M+ band7t Holx &ttt (-CHX, PGI01 & E.A. lane). LPS9

ofdl] WY IL-69 23l cycloheximideE A dst9 S 7% IL-69 w3 o)
AA 3] ZAhIHHTG (LPS lane). o+ IkB-19} &) IL-69 3¢ ohe o=
o] dtgo] o] Fofx okt [L-62 @ & 4 Y& AA}LSHL)
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) AP Azte] WE M L e AgNA 2229 kB3 2 IL-69] o

D F

- IL-69] WHo) kB-18 BH ol Fo] o]FolAE AL wAF7] $iste] stu A
Rz AR A Al W& ZF gAAe] ¥WdE semi-quantitative
RT-PCRE 3l YolEH Ut RAW264.7 A|EFf %‘iﬂfﬂ EUNRI A R <R g B
2229 A3 ZF A7HEE JEXZEE RNAE =  cDNAE "=

i ZF A A specificdt primerE AF&3] PCRS 3t

o
py

_D.W __PGIO1 _ LPS x| d7
hr0 1246124612461 2460

D.W_  PGI101  LPS H.A.
w01246124612461204F6

[kB-%

Fig. 21. At A3 AYu a4 FE580] IkB-19 IL-6 &3e] tisk A7+
g &F,

- ARG IR AN FEE EFA IkB-19 L&l 1AL oo o F
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141 ZF o]fol IxB-%

o] 79 IkB-te] wdo] 1Akl
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2. Al 1 "HEHA () FEA)

o 282%

alil
N
-
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H
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=

| Sl ol A 2
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(1) #74x21

C R AYPe 2% 23+ 2 °C, AUSE 60 + 10 %, 784 15-20 3|43k, %
T 150-600 Lux, ZHAIZF 12 AIZHO7:00 A% - 1900 25)o 2 AAEH Al
Ao A A At vt

(2) At % 2

- AR & WA ZA (2 rad) A EFE ] 23 ALE (Orient, Korea)E A4 3
AMRBRom, S5 A FEFE AaAFAANFHY AR 24, it AN
SaASAA AFeFom, AAE R S5 oA Al FEE v E vk
8L #EEA okt

ch) A EAE

(1) Aol 74

) O
5 L.

obF-H A %] 3} Naive group(N=12), cyclophosphamide i.p.§Control

group(N=12), cyclophosphamide i.p.3}7] 3¥¢ A F & PGI01 10 mg/kgS Fo35t
pre 10(N=12), cyclophosphamide i.p.3}l7]134 2 5 ¥ PGI101 40 mg/kgS Fof gt

pre 40(N=12), cyclophosphamide i.p.5 PGI101 10 mg/kg F3 post 10

group(N=12),

group(N=12), cyclophosphamide i.p. ¥ Ztun

cyclophosphamide ip.5 PG101 40 mg/kg 5993 post 40
10 mg/kg2 FoIst 122

o] cyclophosphide ip. ¥ 79, 109 13Ul 4nt2] 4 sacrificed A Z vt

2
o] §5te] 729

(2) w28 R AHAAH

= )
- ABY 5B

=

Age AA Aawel wet Ao FHE Fol Aesgt

) NPEAe] T

(1) AFERY A DY

- 7 Rogaze AYEAL 240 falatel £4 ANAG

() NPEA Fol Az, g 2 A5

- NWEAY] Tt JNAE AR AT GPon, TUE ALEEe] FAA
o2 3% & BBt TR st

(3) Fof e A
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- Al EHY FoA#E PGI01 10 mg/kg, 40 mg/kge & Zhin] 10 mg/kg 9l
BFor slo] Fof33i

(1) A4 2 Az
- FoaRdols FER o] 43 AutEy ¥ HAGRE AFEYon 1
o) Fol 19 1518 HAMRY 2 ANEAS BFEA 1 FRE AAPZ )

=

(3y& Atz HA)
- WBC, Neutrophil, Lymphocyte, Monocyte® <% & Korea Animal Hospital
Association’s Veterinary laboratoryoll ¢ 338t A A} o}

(5) Splenocyte proliferation

- Mouse spleen . ZH-H splenocytes #2815t well plated] 1x1076 cell/well &
Bl gk OS2 MTS assayE %35l9 splenocyte proliferationd] th3F A Al &
5 AT599 235 #EFA

(6) Bone marrow cell& ©} 83 colony forming assay (CFA)

- WERZRE FFALE B8t IMDM WA 2 AXFE 1 x 100/mE @
T ¥, Anlggls HE AF2 = gjX]o] ZolFElt) colony w3E A=3)7)
A3 QARFR A o] iR+ 156% FBS, 104 M beta mercaptoethanol, 10 ng/mie
IL-3, 50 ng/ml®] SCF, 3 unit/ml erythropoietin® &% 3=& 3Gt A=E

= 5% COxE 353 37 °C ujk7lol Al 109 2+ kst & colonyS w7 st

A BEEH 2XE A 5070 ol Y ME=E FAAE RAE 1719 colonyE

fem, AL 3 3 oA HAAS el H#kd HAE T4 AHsA

2

O

vh) F A A Wy
Hdol A Aol A7 BAE 98 Student t-testE A A5 p<0.05 F
sol M 3 FeldS AASIAT
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- AWMA AAA FEEY YA 4+ il F=

I

A AAA F%

E AFEST Ul AAETE AL
L2 Raw264.7 Al EF7F At z2F A EXFE
Ml AlEE Z7] 12 well®] A 3E vl k39

el Aoz s WA= Ao EFY ol
P

= S
M= 72 Sy AXEFE ol &3t AHA A FE=0
A= AERE AAEE Aol FEEY
Bioassayd A8 AEF= AHA FEE9 HHo] He AEQ galx
= Abgol AlA 2 U937, THP-19¢] 1o, F A A

Z9 FAE FASH7

1= AL AFs= A
dabxinh, mEtA dE A 3t
olg] gt dHE 537 A
x5 &

AEFAATE FF3A 71}
A A EF

x10* 5x10* 1x10°, 5x10°, 1x10°

st} A EEF I18A17F &,

| =

T =
7t AT AWM 2EBS 10 pe/me, 100 pg/nt, 1 ng/me Qo] AEE A

AT 2 Qe T 4N 12417, 2447 vhth A ujokel
] ELISA #4235 7} Ato|EFIRIe] WHYS A3 SAHT Ao

==

Bl 7|FEe Ay o w@gErty 4R TNF-aot IL-108 AMg&3t).
Adx o2 FAufjxl= TNF-a2] ELISA assay(Pierce-Endogen, USA)2| A &Ht
M2 U3y 2ok 12 A5 AH S F3] 1000 pg/mé, 500 pg/me, 250 pg/mé,
125 pg/ml, 625 pg/ml, 31.2 pg/ml, 156 pg/mé, 0 pg/mMZE EFEFLE UE

o2 TNF-ao| i3t 3AE 12A7] 96-well plated] sample diluentE 50 wl

g deth olF FEFES AWM F2E
% 93 1N B ALAA BeANY. e
biotin®. = F A ¥ TNF-a¢ FAE 100 w4 7t

well®] optical densityE SA% F EFEFLE7

densityES &3l optical densitye} &E=7H9
3 A WAoo 2 A FEEA 9
ol T & T3lA ¥}t IL-109 Alo|E7}<Q]

o W ZAF. 7 HEF ToA Alge

o

=
o6 1
RN=
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sEE

ello] ¥t} 1A 7HE<E A
71 X] 3L streptavidin-HRPE 7}
wellel 100 w4 E31 3027 2H&AlA biotine. 2 FX|E Ao HRP7}F €4
gtk TMBE S 100 ptE Eo] HRPo| ofs] #Xukgo] UojrtA ghr}. 30
Qb AMSS JPAZH INS F4HE 100 wE o] ¥EE FTAAIN L
[

4EE ELISA reader® F8 X3 AlZty. 450nme 3ol A 24

22 MY AENFYE 217 50 ul

3ol AFAAE AA L

o]+ wellel optical
& 2849 EEFAS §

Al FEofAlA Y2 TNF-a
ul 2 7FR| 2 A 2ALS] HHY

PBMC¢ 713 6-AF3lAl Alo) E 7}

1817 & AEFE A9 H 39 o]¢e Sy 4PS B B
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- AR} A AHA A E ethanolE AL H 438 53
TR FEEE A=Y, Z2Hoq 80% ethanolS 231 ¢
E ol &4 g IAHE Ao, 84 G

3
Aol a-gluican®d 3T & A+ E4<Q) a-amylase®t a-amyloglucosidase
=

ofo

£ A3t} Ethanold 80%E WA ABldte] HAAEE Yo+ BaxE &
A gl g s A 3H, dFEFEF partlclei I%O-E- fﬁ’ﬂ%ﬂ] a
~amylase®?} a-amyloglucosidase® * #3}3L ethanol A S XA AAHE &
AR E4FF 7HEA 9RO BAE AU

(2) Cytokine =A

- A&3 vlel U3 ELISAMHY S B3] S4E stdth. TNF-aldl = IL-1B,
IL-10, 1L-12, GM-CSF= 8o — ELISA kit (Pierce-Endogen,
USA)<= AH&3te] S 3A .

(3) Luciferase assay

- AFH9] kidney epithelial cell$l 29394 H-2gk 293T AE EF mouse
macrophage celld] RAW264.7 AZE 2 X 10° cell/mli T3 F 24A]7F &

o} promoter® NF-xB, AP-1, CRE, ISREE 7}x|i Qo™ luciferase’} &&

Y+ constructE transfection Atk R EAHA FE&E2 transfection

T 24X Hel 200 pg/mle] FEE AHESti 24A17F FHl  luciferase

substrate (Promega, USA)E YolFo 3 HAEE SAHF

4) NVEANEo MY ALE AG Y Pt

7 AN AHE 53 ESAAE

- AHA JAA = HECLR AN Y5022 HAAE o|n FHE Q=
Aot a2y A vFkd in vitro/in vivo A¥E-E Est dFH AHS
A A4S 18T o, JAA A HA7]FAA N E Ao BHEH=A] g<lst
T AL g Fag EAoltt. mepA 3 AldiE QAAA A dir]dto] A
FOFs-2 2 PA=)E o] &g WIERASA A did AF7 o] Fo] AHeofdir
Ay 2 AFEEIEE oS 2o



(1) ARE R
g 71zkel 2 A WY 28 (Fo] A

2 Fo )2 ddk T H AY {59
ol el U= Brol= T A

et HEs)a el 5, ddd 9 HiEe] we
Z=Are] AL E Path/Tox System (version 4.2.2)& o]-8&3to A st} WAlE
2o el AlFAAAY] sgo g TA AHEste] FAHSIA, Al Ed
WM& 7heskd w7 S ntz FHdY. Ee FRsEd dieiM FHEi

E A} dut FA4do) ostE FE A E HdE F

- BoAl A g BAJA] & F 134 AlsAFH S SASY. SAYHE =
AAof] AMSAAEE AHES Fostn fdol] kg 43l 193] 4 F
& AAet MAE 4dY HFHHE (g/rat/day) .2 AHE3$HT

[ S R R = |
- AE mAEE RE AFTEA dste s AN o s Gal
g AAgt. 555 isofluorane V3 3dlol &St Fuidor By AE
i o] & olgate] ofle FEo| wate] AL YTk AL ITYAAZA

£ EDTA-2KE °]&3%t. @~09 4 52 d7A5A5EA(ADVIALIZ0
Hematology System, Bayer, USA)E o} &3 HAASY. ®WHE D9 =S
g3 dolo] AdB ZF 32% sodium citrate2 7] F g A3 E47](ACL 300
plus, Instrumentation Laboratory, Italy)E °©]83lo =3 st}

(5) goﬂ Agﬁ}ﬁlz% 74,)\].

- AR H HAE HAAG BE FEo disiA A HAE AATH.
TN oz E AEE AL 3000 pmeE 1087 A EESY 42
J& o] &3] olefe] R HEAF st AT @~ FEI
el s A3 EE 2 EE A& 2] (Toshiba 200FR NEO, Toshiba Co., Japan)
E o)&3td FAHIG.

 apmelrel HAANET 4 olrel wE AEERd doel HEY A4
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Table 1. @44 HA &5
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- White blood cell count {WBC) «10°7 ¢ Laser optical with cvtochemical reaction
b Red blood cell count (RBC) 107/ ¢ Laser optical (Flow cytometry)

«w: Hemoglobin concentration {(HGB) ef/dL AP ES R EYDY

i Hematoerit {(HCT) T ORCHE S e

e Mean corpuscular volume {MUOV) £l Laser optical (Flow cvtometry)

J3 Mean corpuscular hemoglobin (MCH)  pg Gone R SR b

£ Mean corpuscular hemoglobin g/dL R O R bR

concentration (MOCHC)
o Platelet (PLD S0 /et Laser optical (Flow cytometry)
1 Differential feucocvite count S Perox optcal with chemical reacton
(neatrophils: NEUS, lvmphocytes: LYM%,
monocvies: MONS, cosinophils: BEOSY,
basophils: BASY,
large unstained cells: LLC%)

0 Reticulocvte (RET) % Lasar optical with ¢ytochemical reaction
& Prothrombin time {PPT) SEC Clotting ttme method
2t Activated partial S0 Nephelometric analysis

thromboplastin time (APTT)
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Table 2. Z HA8LoF2 HARL S
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O AST (Aspartate aminotransferase)
B ALT {Alanine aminotransferase)
w0 ALP (Alkaline phosphatase)
BUN {(Blood urea nitrogen)

& CREA (Creatinine)

i GLU {Glucose)

0 TCHO {(Total cholesterol)

5 AJG (Albumin, globulin ratio)
0 TP (Total protein)

0F ALB {Albumin)

2 COK {Creatine kinase)

A TG (Triglveeride)

AL
IU/L
U/L
m/ dl
i/
mg/ dl
my/ dl
ratio
g/l

i/l

/L
mg/dl

LV-Rate ¥

UV-Rate 'Y
NP 1—&
UV-rate
jaffe "}
Hexokinase W

Enzyme Xk

GE A g

Biuret W
RCG
UV-Rate ¥

o 4 TR oz el oy
el A Y

e

;

7 PL (Phospholipid) myg/ i Enzyme "
i TBIL {Toetal bilirubin mg/ dl Enzyme ¥
< Ca o (Caleium) g/ dl OCPC ¥
2 P (Inorgenic phosphorus) my /i LV
G GOT {Gamma glutamyl transterase) iU/L eLGPINA Y
O {Chloride) mmol/] Ao
st Na  {Sodium) mmol/| o
K (Potassium] mmol/| S BRZ R
(7) 471 FHEH D 229 AA}
-z AAA P whe A4 S}
. 23
1) HAAsEdoM e A dALA R LA F2E] £EAE
71 "Rt do) Ao 2824
W qaEddAe] A 2220 29 F4e DAY A Hoz
cyclophosphamide® =9 UY FALE B3 FH8l WY AHsE FE3 & A
M 28 5o A APt BBARY

(1) #HA}

o

- A7 S AFEEE 5o 714
(2) =4
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- RE AYTAN Bold ga4F4e BREA @kl

(3) Bedatx A}

3 <} 5}

- h-2 HAE AYHI AA FE2E AFFEAY E WA R HEE
wEAS A3 DW Foato dl& FAEFF T4, 34T 2 ZF: T4
= T Hg 27t gAoey WA ED F2d 38 A FEES AAE3
a5 Fo 6 °o]FHE monocyte 7F A vt FASE FE7HA Z=7)
S A0 F A

(4) Splenocyte?] 52 &%

Cyclophosphamide § ] £ 39 4 0§ 22 2 B 4 & splenvcyted] & 4

1.6 r

Cell numbers(x10 7 eells’
e

Pre 10 mg Pre 40 mg Post 10 mg Post40 mg & v} b

Cyclophosphamide o § 6d A4 vb 2 22 2 28 2 & splenocyte?] F 4

3
=
2
Z
in
£
C
&
Pre 10 mg  Pre 40 me
Cyclophosphamide 7o 2 99l s 1§ 282 ¥ ¥ 42 splenocyte?)]
Z 4
Z 16
g 1.4 F
o2 oo
E 0.8 %
2 0.6 P
2 0.4 7
= 0.2 2
,:3 0 % i Il i L L I
Naive D.W. Pre 10 mg PredOmg Posill Post 40 E e

mg mg

Fig. 1. A &5 & 4T 547} cyclophosphamideE o] €3 N 2]3l = g o) A

splenocyte 5 Ao vlXx]+= <3k

- A7) 2dA A9 2] splenocyted] FAEEE EAFoE Fou|d o2

Ho|x ¢k},




(5) Bone marrow

Cy clophosphamide - 5- 32154 mouse s

bone marrow A|X¥2] colony (orming assay

| LI = (9]
e e

250 ¢

200

B CrU-GM
OBFU-E

Fig. 2. cyclophosphamide&

forming assay.

- PG101 59

2 g

o] = splenocyteES 37t

11

e

L colony forming assay

CyclophosphamﬁeJ
Hod X3 o} 8
=g
6 A o)
2 ol A
lymphocyte, monocyte 5o
& =A% MTS assay 24
= 40 mg/kg® Fo|t
splenocyte?] F4 & HAF
Bone marrow$©] colony forming assay
Holxl gkrort 6dAdl= ERvF #H<l o
718l A3S HUoh ol&E Hol
o] A9 A FE AUE o]FoXn
Ao
T} of| A
Ao

R

IRV i

fapgec
=2

|

[ el

.

ol F o)W @

PG101 ¥ ZFijd] T oA o= A
A Al o] Foof
N wehA] o

=3

L A
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2) A A4 A FEE AA Y pilot A4t

7 A=t g4 S5 &9

et O
gelste BHArk AMER MEFE AN AEFQ U37FH HL-609 o™

moused] A EFZF RAW264.7 cellS AF&3LE Y. ol A A F&FEo] 7]

-:ﬁ.

(1) Differentiated U937.

A

- Aol pro-monocytic cell line?l U937-& PMA(phorbol myristate acetate)=

TEAI7IE HQukES dodl7l AL dAMER F3sA drt o€ A £

d U3TAI Z st A FEES A3t TNF-ao Wdo] FrletA =+
& At BJdv. ZH7] 1, 5X105 cel/mle] FE=& U937 #53 H 1
< 10 ng/mle] FE=2 PMAE 24X & Agstdd E3t& ANRATH Z47)

ug/mlel =2 M FEFEE NS 24X FH AEuGAe Eu
TNF-a¢] &S ELISAZ 439

100
%l

<
BE
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TNF-a (pg/m
Cad
S

S

=

-

1X10™5 5X10™5
PMALO

1X107°5 5X10°5
Naive

Fig. 3. Differentiated U937 A ¥ o] nlx]: PG1019 &3 1X105 2 5X1075;7
7] AZ w2 A 1X10°, 5X10°. Naive;, non-differentiated U937, PMA1; PMA
1 ng/ml, PMA10; PMA 10 ng/ml.

- U937 AIXLE #3glo] AHA FZ2EE AT H$ TNF-ao @3o] A9
o] F o] X x ZA Hr} (Naive). PMAE U937E A7l F ABA FE2EL
g stA FHH PMAC Y3 @&EE = TNF-ao] <o) Z7}8kA Aol 138

= A FEEL #39 U374 o2 B2 49 TNF-a7t oA 3x

T al

= xola Qo mEbA U937 AA-% AMHA FEE 2 hioassay system©
old Aoz wodr],

‘L——.
o
-
2
- 8
_Er}_l_g
_8,
>,‘>~I
=
o
-y
CH
il
L2
o =
1ok

(2) HL-60 A L3

- At gAAEFY Fake H HS- &
HotR gty HL-60 AAl TNF-aE £HE 5 U&= AZ=2 LA A o A
EE 5X10° cel/mlE EFE & F 24XA7 B¢ AW F2EL JIsPoh
AT FATS FAste] AE7t BHE TNF-a9 %< ELISAZ =3stgich

- HL-609] 7% WA &8¢ HAstdets M8 TNF-oF £vlstx 283
Ch wEkA A =9 bioassay system® 2 Al&3}7] & A 2}

s >;>i

(3) RAW?264.7 Al E=.
- RAW264.7 AXEXF+F mouse HAAZFZA U937olv+ HL-609] HIs|A tf 4]
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Ot

Skth. RAW264.7 A EFE 5X10° cel/mlE £33

LS 4N B WeANG. AEMIAL Hste] TNF-aol I
=

2000 r

1500

1000 |

TNF-a (pg/mi)

D 1 i L ] | I |
0 50 100 150 200 250 300 350

PG101 (ug/ml)
Fig. 4. Raw264.7 A|3x9| v A+ PGI1018 &% &3

400

300

TNF-a (pg/mi)
o
(-

100 |

OI O O O 0
0 2 4 6 8 10 12 14 16 18 20 22 24

Incubation Time (hr)

-0 D W
-—— PG101

Fig. 5. Raw264.7 A3 vjx]+ PGI01¢} A7y &3,

MEZ T2 B37F Hojde Aoz AUt weba] o] F A EF
o5 g4 AAHA FEEo g8 Aoz AAXI7] wFo RAW264.7 A

EF7F 3t A F=E9 Ui bioassay systemO. Z A}
=




- RAW264.7 A% A 3520 thsiH TNF-aZ 2H3tE B82S HoF
ATH RAW264.7 Al ABA FE2 ot FE9&E2 &S HoF
AT 2y 1 gl floiA ARAR] Ade otk A FEE
< 10 ng/mlZ A& 3§ 18 pg/mie] TNF-az} 2@ o] 1080 =
Fol 100 ng/mie] FxdA = < 7ol &l d sl 134 pg/mle] TNF-a7} &
HIE|glew thA]l o] 9] 3ulof sl 300 ng/mie] ¥R FEEAHE F
2 1380 s F3tE= 1767 pg/mle] TNF-a7} @ E Yt oj2l sk vrge 94
T oty A FEE9 = WE TNF-a9 Ev¥le 7|sa43el #
AdE Aoz A, *]Zl"fﬂ—ﬁ—?ﬂ?; S0 9loJA] 2A17F o)Wl = u]$- F
2% TNF-a2] 3ol o |

24X bl &= Q.88 124 1HR
AT RAW264.7 AlEZ57} A
hioassay systeml.E Al-&& <

stgont 2289 dE S5 W

Czwa Aaae %}*é.’if—*fﬂ Og e UG F oD AFANE F95
N2 ST TR AR B ANA BAA FRE Tusid A8 7
ol FYuFS Fal ALAZ MY F o]F FUYF 2HOT 23§ I
94 gAstnat sk oMo ALEE AHA AUA FFS F 13FoE

2l HE = o33 2o [02050, 02052, 02053, 02054, 03050, 03051, 03052,
03054, 03100, 04100, 20641, 99161, PEN.]

(2) AAEA FE2E9 X =H
- BRI A FEES WAEE PBMCY Adte wixld] fEEHE
TNF-alpha?] %2 ELISAE %3] &4 vlusgot.
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o e e rem et e e o

3500

3000

TNF-alpha (pg/ml)
I
-
S

TR W e e, o U e e e T T e A SR R L e e i e e T T s i i i L e e L LR, T U S

Fig. 6. PBMCol A4 2] AtHA XA FE5E 22 A T0E TNF-a T Fe] b

- 7180 ¥A dFRTFoz AE3Y PGI101 W X(KFD)XE. o} TNF-ao] 23y
o & YA 23S 2060, 3050, 3054, 99161)) WsiA oiz A
e F3E7 2 AT

A 100 kgoll 10v) =] &/
o] & o F}dte] 75T o] 5ol A
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TNF-a (ng/ml)

& ol Al ZF o] A AsnA IR AR F aA
X : not tested

- o A FolM stuAe] JHE A B4 e itk st el TALA

b 7HE AT g vERRie A ALATV eoE AT 285 B

olaiz vt WA o] Aril L FaWA R FA, FRHA ALA =

Twd g TNF-aE #7°8A sy AYARGE 93 @48 HArh

Folw Ao A AAAAA AL Boy FAACNAE M e EAE
= A

Zo A A Fe F3AHL v, w3

1 JbsAel At WAYS ¢ 5 Ak

g) R 2 23

- 2] A A HlEEZxMAoldtas  EZw %2 Elfvingia
applanata (Pers.) = Ganoderma applanata (Fr.)olt}. ol & 3 719 &<
o Ay Eof WAt thdA SAHARedoRA whey B Uy
geol AAHAAE A3, RPL}H]Z—-;]”HVH«] ALdAE ZE2AFEA O AAS
Agd 9 fley —F% B2A gy ARREHIgT 2 AEddA = el Ay
el HALAE A=l F7] ol ‘:‘ﬂ"?okﬂ H dAMA A daFES 3 FEES
Aa Aol A3
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(1) Zrw|ddvAle ==
- AEfdF7]d 15 FQF vzl Bl EAHA A NA deEFES B
f U 8 BE2E 92 H ‘84 FEEY YAy FEAAFEEI
80% 2l ethanol&s H7Iste HAANZPDOEAN NEAERDAS AL F ‘=84 ool
ot A et gt Ao FEE g4<) mylose®} a-amyloglucosidase &
TEA O EAd AHFoezA HHANE FE5E Ao FAH=X
ARt d3E A W2 AHEI a-amylose®t a-amyloglucosidaseE *
23l ¥ ethanol AL AlA ‘E4AFE 7184 GO IHE deozx FA}
Aol AARE) e BAL FAsIugT TF FouAle AAANE 2
2 WHow F£2& 3
80% EtOH ppt
42 & (autoclave)
\ 4 v
+=2d FE52 |13, 16, 18, 21 2=
a—amylase
EtOH ppt a-amyloglucosidase
l l EtOH ppt
| 284 creca 848% [ Ziza - o
3,17.19, 22 | 4o iase i
~amyloglucosida
gtOH oot € 15, 5, 20, 23

g4xcel #8384 AbZ o

CHon A

14, 4, 6, 11

}E:]_

Al

AN

Fig. 9. zkv}n A
o] o},

H
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gmect wetA AdHOT ALT £ Y AL BlFE dnY @

AT,

(3) PBMCoA A Zu] 23N 559 Alo]E7FQ] WEd i3 &3
- | AAEA 559 B0 AEA uEbd® glucose BIY TAMA 4
Al it A glucose Bl Y THAMA] 84 BHEA|, glucose Wl T ARA S
A St g A, el a4 A AL A 8 El oA, U E A A
AR 44 GFAE ez Alge PBMCAA @ cytokines $@A3}HA

24

&

-

2 op

-

LY
S
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o] e o A du= AHelM Fad onE Zter

- ZAo] TH A% A2 X}”%} Alof FEEoAY. a2dy ALA =84 St
FA = IL-107 IL-1B2] ¥dol| oA dose-dependentdt EFHE BHAFA X
2. GM-CSF& A&l B cytokined] Uojx AAHAA &4 dligdI A=
AHLA 8 UFAEY 13 10 ug/mie] FxoME I Aol FsiA vE
WEh7E 100 ng/mle] =3 A A e84 HREAEtE I @40 9A yEy
= 50148 dERHT FAMA 84 ST A dFAMAL] AlgFdAE B
= cytokine®] @ oA 7P AEI AARE BT YUY L=
= AR 84 U AERer FAM a4FE e R AT b

w2 A4S vEh
- #ellA AR cytokine®] ol = allergy WF&& F3tT cytokineq! IL-4,
[L-139] & SAE AyE o}t B AR glojA] o]E cytokinee 3

= TEAZIA E o] A3t JIYUBAAdH A FEE] Fal3 cytokined
Hdos ¢S T4 et oA T3 onE ZEoa 8 4+ )
3t pro-inflammatory cytokine?] ¢ FFZA Thl T cellE A3 A&

IFN-yoll tiaiM e L& FH5E 43R} o] cytokine £ HHF R &
St ojzle el A A e FEZ0] A9 cytokines ZH|ISHASHE A

°] ot Ho]#<l cytokine¥ts FHISHA dth= HelM FHT o v

£ 9] transcription factordl] ®| x|+ < gk,

+FE2E°] Axd EAHAE Fv FIIFE dolruxat 471
transcription factor®] 43 SAHSIHE T Zb7] 293T AEX 2 RAW?264.74 3
of NF-kBE W] %3+ AP-1, CRE, ISRE promoter ¥ ol luciferase $# X7} A+
Add EFH 20 EE transfection A1Z ¥ Fun]| 24w A AR Q] =84 o
OgFdAE X8 3t luciferased] HAEE =43t
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A= 43k

- Zn|AAE A FE5E 9 39 AP-1, CRE, ISREY WA= EAE Ho|x
< HHH 203T 2 RAW264.7 Al E 594 NF-kBe A& o 2vjALE &
ZPAH T HA A Ee A oA 7HE 583 transcription factord) NF-x
Bel A4 Z7le FH|AAHA FEEo] AYMEe IS FI7IAE 5
= 9m g}

-

._70_.



4) 7l s AN EFLEZA L S 23 <A HI}

- A7 T A Ed Folo Vst HARE 22 #EEA v

(4) Y gsst=] HAL
- BUNZA} A3} djz3te] b3 Seoldoz 7439t

- BA A PGI01 BT & mlalol A #Hd Eo] 9=

= A& &<l
27 AYPTE T vtEol A AFe] FFo] LA Ae AT F UL

- gz e A7e] 25 HX 101 ST AFo] HHoT 7 39
o}
(8) 513
- PG1019) BG4S Golrua mpSo] B 353k AT WEFEA S4A
de ANSAYt AGAH, AW F A4S FES den 24 Fuig &
= £-3

oA AF WE Bk AW A Folo] & Sold J4FH
A kgkrh A@AT A7 F AXS BB glen 7 Fobch fo% <)
A% Wt B ot PGI019) Fx7t Fx, BEol BopA AlgAFH o) 9
N Aew AnsdelAd 54 H8oz gynAE 2T e

o,

als
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M PGLOLF ol T oA BUN 3 5o] geld oz Frhstad ot A4
ok A7lEe] AY FRoA e FFo] FelH o R A e
T = ofFH o3 WEE Holx| gtoew, thE HA}
o) WMt BolX Attt A Al PGI01 FooA HHEL &
L AAZE AR B 5o Al 7R Wl olze] B3t o= #
, WEY AFAFETS AAAHQA Zo] wjio WHI AoF HAXT}, o
ST HHol HolA] ggtor Y YA E Folx

N, 2

\\J‘

1o

.9..

o rx £ F L oJoood X o
i

_I[m
S
X
s
i
o,

e Ly
OFO
FO

[Ulﬂ i [

Contorl PG101
WBC (K/uf) 5.48+0.46 6.88+1.92 o
Neutrophil (%) 27.112+2.95 27.12£2.95
Lymphocyte (%) 63.5+1.64 64.13+2.63
Monocyte (%) 7.16+1.44 2.95+().78
Eosinophil (96) 2.82+0.37 2.2+0.39
Basophil (%5) 0.72+0.14 0.6+0.1
RBC (M/ul) 8.82+14 10.06+£0.17
Hemoglobin (g/dL) 13.38+1.47 14.6+0.19
HCT(%) 47.43%7.15 52.53%0.69
Platelet (K/uf) 603+135.97 741.75+160.9
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Contorl PG101
Spleen (mg) 153.98+42.68 154.94+70.97
Kidney (mg) 395.1+26.79 325.62£69.28
Liver (mg) 1339.7+50.89 1055.4+52.23*
Thymus (mg) 50.78+2.86 08.32+4.28
Heart (mg) 127.52+4.4 116.9+9.81
Lung (mg) 148.98+6.49 195.92+66.03

Contorl PG101
Spleen (%) 0.70+0.19 0.79+0.37
Kidney (%) 1.63+0.1 1.63+0.31
Liver (%) 6.16+0.14 5.37+0.32
Thymus (%) 0.23+0.01 0.23+0.06
Heart (26) 0.58+0.02 0.59+0.05
Lung (%) 0.68+0.02 1+0.35

3. Al 2 HE A (Fddstw)

Mol AAAH R BWo] JFEHAA A
Al

A52 T stutoln. o] ¢A o Hlgt®l, ¥ Fr1dF, $HY o
ol fFo 2 Ta=Eol UL B oz}t G2 Hrt A orE FHHAA
AAAFLEZ JA7IE €3 At A2 HAALA g d7+ $-vhe)

gk oolug I AT FustA M3z Yk SeudldldE Ean, »ga,
1 s B TR HAo AF AviEa & B 1 FHIT O

FalA] kol AZE AL ML Auiyo] HQ3I Aot}

- vt A WA B3 Hxe VEL2 A AgoYy 33(M7]7043) A
=8 AR AFATIZ oo vled vle) s, MAE FA(EE ¢ KH)
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o &3lv AAAE At HAH ARGEE 0 HTH)
| -
=

Fis
= @A ¥9 AP GEolM WAHE Aoz § b LFR Yol dF
§ Ao Hol MAS ARYE S U A¥H APshA A4 HolheS
& 4 Ut} (%, 1999).
5]\_

AlBofo g zke] 2 = S
EMG w5, Aol gk ddo] Helt 52 Ug Aol Ay &
o] Yow TR, AF Fo] A EAY g Bon FF Fo] 4dA AF
o €Ut

A Ao gk AqtE dEI et AR olFojx o} oA 2lF
Au o] AEsAAAN= v AR Ktz dvl. vk F(1988)0] FHx=E A 9
AelA EAY YEQuHY dstel Rustgedl. wiekr|ie] A3 AR o)
27l dfEo F9e o]&3 Ay sidtel a4 H AT Ay (1995 Fwt
Hl X] o A A A {x] @ B 80-90g HE=Ztaa B3}

O }

g w), BiAde] Wokn Rudvh wEba AL HE
HA AL 71EE 2 9EAE A3 T F2
o F#e AN & g A FTFL o] &3 Aol 27 HI Y1 7
(1995)3 & &(1986)=- WA FAA ] AAujg2 ez T 39 Fd0]
A% 748 Ao a2y, A FHol e wMxzg 2 Fxae] JF
sto BeAA Wi dA o gt o] A F & HAE o = Aol
3 F(2003)2 HFE A& AT 1

GARF
AREFe] RE 5 ALY A4} Us 52 FASA

I
lentinan¥} lepidan< $H{-3t2 glo] FEY, Fvlolegls HAZFT) T

d4F3 5 Tk doka sk

olelet MR FE=o ey axyt FHEHEA A4 tid #de] F7h
shal gle 8%, A2 AFATFeE IR JIFTEH FUadE Awd 3%
AESl st Ael RleAue T FAHS ZHAH, dZANTEe AES o
REs7te &5Tdd 24 ouAg Aoz 7lddy

wetA o] dye ddd AQe=Rg A" A F5e] A 548
T8t AQFEYE ol 8T A A o5 o] WAYLF v E F3I
S A o] StEey 5E ko] RAPDO) A3 704 FdwAe &4




 BAE 597149, A8

= A
A A A 2HNA
ﬂ

Eete]l F 127149 WA dFE FRIIAY (Table 1).

Table 1. Lentinus lepideus 1solates collected and used in the experiment

No. TPML Origin | Location

1 99161 Kangwon Agric. Res. & Ext. Service

2 02050 Korea Forest Research Institute (FRI 513) Hwajinpo Kangwon Korea
3 02052  Inchon Univ. (IUM 00119) Gimpo Gyeonggi Korea

4 02053 Incheon Univ. (IUM 00321) Seoul Korea

5 02054 Incheon Univ. (IUM 00344) Songnisan Chungbuk Korea
§ 20041 Korea Forest Research Institute (FRI 20641) Japan

7 03050 Research Forests of Kangwon Univ. Hongcheon Kangwon Korea
8 (03051 Research Forests of Kangwon Univ. Hongcheon Kangwon Korea
9 03052 Korea Agric. Culture Collection (KACC 50120) Chiaksan Kangwon Korea
10 03054 Incheon Univ. (IUM 00425) Guri Gyeonggi Korea

11 03100 Incheon Univ. (IUM 00752) Gimpo Gyeonggi Korea

12 04100 Research Forests of Kangwon Univ Hongcheon Kangwon Korea

TPMIL: Tree Pathology and Mycology Laboratory, Kangwon National

University

IUM : Wild Mushroom Culture Collection, Incheon University
FRI @ Korea Forest Research Institute

KACC © Korea Agricultural Culture Collection, RDA
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AE A YL 59 Zddstn AsgddA A AR AHA =
Aol g ste] I3 55 LEsle] F 12714 FFE AU
T2 B3 =41 3 A(10% glycerol 2471 @3 cryotubeo] Hol <3}z
2B Ao} HAsGom AR Z A Aol PDA(Potato Dextrose Agar) v A
o X|Asla 30T 2 {:;,EH alek7lol A 102 7F viekale] A staT)

) T oA AR

g5
A ke dARMEE ARE &Qs7] fsted PDA wiX|d A 10d &<t
gk A AL 99161, 02050, 02052, 02053, 02054, 20641, 03050, 03051, 03052

< (Table 1) #FA} EHELE cork borerbmm)® A FH 3 2 Petnn dishel
9ol HFs SR o2 5to] 30T A El el wid7]olA] 5L7F wjgsk =
AL RS A5

(2) WiRE A AF

e

At Ale] dARA SO A3gE WX E AEstr] ek A wiRle] S
Table 22} wix] Z2A & Zt+= Czapek-Dox, Lilly, PDA(Potato Dextrose Agar),
MEA(Malt Extract Agar), GPA(Glucose Peptone Agar), MCM(Mushroom
Complete Media) YMA(Yeast Malt Agar) @AuRE ngAAF3ste] Petr
disholl 53l £33 = PDAM| XA 10 3ZF w3 99161, 03050 2]
f’\} B-E2 cork borer(bmm)=Z A FH3to] Petri dishe] ¢ HEsn 5

A, X HE 3erE o ® dtod 30T Hdefe wig7lolA 72 vidst & A}
o] AlZF#(radial mycelial growth)S A4t}
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Table 2. Chemical composition of the culture media used in this experiment
PDA:! Potato Dextrose agar, MEA: Malt extract agar, GPA: Glucose Peptone
agar, MCM: Mushroom Complete Media, YMA: Yeast Malt Agar.

Nutritional Medium and composition (g/d.w. 1.2)
Czapek-—

reagents PDA MEA GPA Lilly MCM YMA

Dox

PDA (Difco) 39

Malt extract 20 15 3
Yeast extract

Peptone 1
(Glucose

Sucrose 30

Dextrose 20 10
Maltose 10

Asparagine 2

NaNO; 3

KC(Cl 0.5

KH>POy 1 0.5

MgSOy 0.5

FeSOy4 0.01

MgSOq 0.5 0.5
KoHPOy4 1 1

CaCl»

Agar 15 15 15 15 15 15

SO O
N
o)

20

- AAuf =] 2| 73§, Table 29 wl|x] Ao A agard F& A3t vz Ao F
160m¢ Easy flask (Nunc)ell 50mé% vlRlE 2 B F3 T FEHFAF otoia] A3
PDAR} Ao A 109 &< wiokst 99161, 03050 ¢ AP EXRES  cork
borer(6mm)& o]& st A wix| e} AHA FALE Zo] "ol o 5749 =

Zhe ARl HFeAe FFE, iR wjgHo] we} 3R ow "}Cﬁl 3
0C, ¥4H= &718 &34 F=27]oA FAajFstArt 1043 vjgFs = o
A E 270 mesh Aol AZ3 ZFFHEFTE FAFY AFFHS %23'5'}1 dry
ovenol| 4 48T, 48*1%F F< ARAZD & AFHE SAHSAT

(3) == A A%
- A A el FAIAAL] HAHLEE FASH] ¢35t PDA (Potato Dextrose
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Agar) WjAE 71BuAZ st #F3E HEA(99161, 02052, 20641, 03050)<]
23 & 222 zbz} 20, 25, 30, 35C WYZ =
AA A RS ESASAT

(4) pHE A A&

- At Aol Al ko AEe AR PH)E XAMSHZ] 8k 10% HCl=
KOH #dox pHE Z+2Z 45 55 65, 75, 85%E =ZZE3 PDA (Potato
Dextrose Agar)si Rl 2+ #5749 H=H (99161, 02052, 20641, 03050)&] A}
ZHE2S cork borer(bmm)E AFH 3] wjx] FUo] HEF3 T 30T g27]
AA 7L WL T A AFES FAHSA

O

(b)) EFAaYE A A

- A Ae AR A st gadES AEstr]l flste AR
Czapek-Dox (Table 2) ®iX|E 7|EwAZE 3} glucose, sucrose, fructose,
starch, xylose 59 &4 FEE 7|E2uX 9 &ALy U3 o] HES
R & A xRy AHegd 3dbEox AASSTE ZF JF5E HEF:Y(9916],
02052, 20641, 03050)2] A} BHEES cork borer(bmm)® A FH st Hijx] U
of HFsta 30Ce F27ldA 7TAdZ vikstHA A AFFY HEE FAL

SRS

6) daed FAF A%
- 7Z1EuAE B A AuAHI A A AAEgoem AALoFE Sodium

j

nitrate, Ammonium sulfate, Asparagine, Peptone T 47}%] A A YL 8|3 Y

i, UmAl B gAY A8 FdstA AAlskA

(7) Hx24 w5 H4A A

S Z o] AWM dALY G BlX = FFES LolH 7] $s PDAWXE Ho
of 213|31(ek 60T), B BE (pore size: 0.2mE FHAZ FUF HxHE &
SHE VS  petri-dishd] Fof #3 S PDA9 8¢ HEY
(TPML99161)8] % #H 2 cork borer(bmm)Z AFH sl Ex 9 FH7pujX]
o] o HEFsIE 30T ey Ad2uF7]dA 7L wgst & FAF A%
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(7}) Genomic DNA # £
- Z} 552 Petri disholl 53t 13tA1Z] PDABIA] 9o dvrd A2 9]
E &Y = PDA HIgu|A| A 10¥¢7F wiYdE #F9 #FFEE cork borer
(6mm)= dFH st M2 A o HFSAL 30T F=vfF7]ol A 8-124 7 )
Gt F FEI FAAE §2 X6l DNA 2 & A3 A AMER ALE
st DNA F< HH-2 Lee 5(1983)8 W& oF7F Wyt ALE3FT.
AXS dA A= HJAFDAE o] £33t vhst & 065mbe] Lysis buffer [50mM
EDTA(pHS8.0), 3% SDS, 50mM Tris-HCl (pH7.2), 1% mercaptoethanol]el]
3 65CoNA] 1A17FESH ¥ A7) & phenol : chloroform : isoamylalcohol
(25:24:1)% 05me H7F % 12,000 rpmol A 102%F 9238 & 04 3%
HG MEF Fr &AHYIL phenol : chloroform : isoamylalcohol (25:24:1)-&
1 volume AZF3F & 12000 rpmolAl 1087 AR A Ea

o
e d2 A= 03mo 3M sodium acetate (pH8.0) 30x£2} isopropanol 7504
= =z

l

q7FsE & 1,3000pme 2 1057 fAFEES = A8 dEgd 0.1 TE
bufferg H7F ¥ 65TCAA 2072 7F #H& A7 ¥ 3M sodium acetate (pH8.0) 10

et 10026 EtOH(-20TC) 250 E H7Fske] =HAAIZl T 13,000 rpmo. 2 YA
e = doj g 70% EtOH(-20T) 02mi=Z A &3 & 0.1m¢ TE buffer
of g =<¢ T 1u RNase A solution(Promega Co.)S 29 65T A 30
27 dE2AlAH RNAE AlAG & -20Co RBaostAA 2ZF Ao HQ3

(Vb)) Ado)| A3 Primer
- Genomic DNA<] RAPD #4{d] A}€ ¥ random primers OperonAl2 10-mer
random primers A}£35%9 2™ code name sequences= Table 3% 7t}

Table 3. Code name and sequence of the primers used in this

experiment

No Code name Sequence;(S’ to 3')
1 OPB-01 GTTTGGCTCC
2 OPB-03 CATCCCCCTG
3 OPB-05 TGCGCCCTTC
4 OPB-14 TCCGCTCTGG
5 OPB-15 GGAGGGTGTT
6 OPC-04 CCGCATCTAC
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(t*}h) PCR &7

- PCRE $ 3l reaction mixture® =2 template DNA 240, Random primer 2
w(B5pM), Tag polymerase (Promega Co.) 25 unit, 25mM MgCla 2.5u8,
10xTaq buffer 25u8, 10mM dNTP 1S Yo & ¥b-8 £HS 25071 E A
&k, PCRo| AF23  thermal cycler®s GeneAMP® PCR  System
2700(Applied Biosystems Co.)& AFEstR 2, PCR R 94ToA 377
pre-heating*| 7l T2, 94 C oA 1& 7} denaturation, 40 C| A4 1:+7t annealing,
T2CoA 187 extension-% 1 cycle®Z 3}lod, & 43 cycled H & 72TCA9A
5% F°F post extension - 4TC=Z2 FA 3ttt PCR FZFA4E 2] 42 Mupid
21(Cosmo Bio Co0.)2 AF£3FY ethidium bromide(0.054/m{)E A 7}3F 1.2%
agarose gel(TBE buffer)o] Al 50V 30~60&E7F A7|9 %5 AHAASH e 1kb
DNA ladder (Promega Co.)E marker® AF&3l9ct. A7|Y9% F Gel
Documentation System{(Bio-Rad)2] UV transilluminator oA wi=g& 33
3F9 . Dendrogram< w3t FAFEE A E UPGMA(Unweighted Paired
Group Methods with Arithmetic average)‘:”*‘l o] &3 “(cluster)ZA L &I
phylogenetic treeE A sl e w5 e FHIAAE E439 0

o) stHA E5o] WAL E v

(1) 58 dA=F AL
- AW A (99161, 02050, 20641, 02052, 02053, 02054, 03050, 03051, 03052,
03053, 03054)9] A A ABirEES FAS7] st AT F3E 24417 24
AlA i FFL 66%E 223 F 127 F2AdHYE FAE 600gE A3}
zt gt 58 o0 2 slo] uYSy] Hueh & dFEE S0 1389 PDAY)
Aol A 1047 v s HELS 1/2 plate® HEFsUT HF F 30T SAH
o] W g7IAA 5047 vl T FA2FgFHANA 24X BE F 25 0T
T 95% olAE FX3H CO; 55 1,000ppm ©l8t2 FA3RFAoy 2+ A
ALY F4d 3 gireoolHE AN, g5 HAAWNME TIF71(EFS7EE
71 JA-600)2 ZAd3g on, COs=v HEPA ZE7F A&" I71&5 FAX
g 8 959 4Adg F71E AMAME 3F5 o JtaMErE FE A
A W9 F71E wiEstH YAS FEout AdA = zto] 2/3 AR I
S 11zt FEgE s Ale SR 1 E Hod A A A
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(2) =% BAA sarler 4o T, vlx HA7HEo]l AAbHEd miA=
*Esc';f:

(7h By ZAv)d wE A A}

- A sy A Bl 2007 ARG nAE 9ge Lohry) 99
ImmAZ AL BRE AeAAA Fe A Fe ALsd B A
2 F, ey suBoR so] FFWE FTW 1T PDAMA A 1042 v

F3t HFA(99161)S 1/2 plate® HFHAT HF T 30T ¢AEe] wjr
ANA B0UZ vl F = A AujAlel A 24X F I 2% 30T 85 95%
o] FAISH CO: X 1000ppm ©]3t= FA stk AA A = zto] 2/3 A
E IS W FESIY. 3043t 83 A Ael FebalA 13 HT A4

A AFe AT

filo
-\

(th) Fd 7 wE BidF A
- A g QA S F/FVE AN vlAe 98 golrr] sty
FHEiA Az 5 bNrEoR o T 1¥Wd PDAuXAA 1093 v &

=
A FHEY99161)E 1/2 plate® AESH 3, PDB Ao A 502 7F v kst b
A HEFYL99161)2 FoH 18T 10ml¥ HE 3 30C e a7 oA
504 7F wjkstar WA AuiAIE A 24417 S FZAEIEA &% 30T, %
95% ©o]d2 FA sl CO: %+ 1,000ppm ©l8t=E FASAY. AAA= 7t
o] 2/3 ZJE 51'—] % ol }“ﬂﬁ}oﬂf} 3042t &3k A Aol FubulR] 1¥WY

(1) @5 clamp connection 737
- PDAW| Ao A =tk 22} FALE HFH 3o HsE

clamp connection ¥4 F5F& HASIH .

o

= ol&slyq IFHEHE

@) 259 vEA 29
S Y AR 3 F ke 4ARe WEQ A=AUd Fa vades
B3 T UABES ETAE ARFIHAAL. T4 F3F dFsE 48
@ywﬂ A WAl A NFsEN AAAAe2 R ZAE AFRA A
bel Wl Folel A 7 WlFaaL %ot

O O]:
74 o g FAA L ci,amp connection B8 F5F & <39 clamp connection
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o] AR B2 dFE GEA dFE FHIUY.

(3) 18] vFApe] Siul
- SGXA2RE 18 gAME UEo AR OB TFNY EIE AEIA F
o] tARE PDAE @l x) Aol A o 2] vl d
gt of W dAME9IE wojWol nel RS HAv|AdstelM #FEAT
W EFvt Biget #d A Be FHAIANE FQ)

o} o] w ket

ah) Ae Al o A )

2AME AT A4 FF AL 9ste] PDA WA 108 5
ek A A 99161, 02050, 02052, 02053, 02054, 20641, 03050, 03051, 03052,
03053, 03054, 03100 (Table 1) T35 #AF ZHES cork borer(6mm)Z &%
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Atk A9 PDAAAA 10 &<k wist TPMLO9I61l 5 AFE35HS
3 HEZFL petri dishdlA] A vjRE 1/28 glojulo] AEst & 30C ¢
dElol A 509 FoF widE F 2447 23S F3u 2% 30+2T, AUFE
95% o< #wAsE CO: ¥% 1000+200ppm ©]8t= F-Asted A TS
TR 22 QA E4d3 grjeolHE A, 5 HAA
)-8 7F571(5Y 757 JA-600)2 242389 o1, COx =+ HEPA EE7 #
zZE 37 FY FAE T3 R MM FU|E FFEIC AL A= SOl

L s AA A o] kel r] 1HE AAA H

7h A A MA| F ot wfdui R AR A Bl
- WAL} AL o Age wixlE Awstr] & Table 3.9 7l&E® 6jA x
A<z Czapek-Dox, YMB (Yeast Extract Broth), Lilly, MCM(Mushroom

Complete Medium), PDB(Potato Dextrose Broth), MEB(Malt Extract Broth),
GPB(Glucose Peptone Broth) &AW A| & 121°C, 1271404 2087 AL
2 160m Easy flask(Nunc)el] 50m¢2 v x|EZ B3 & FFA QoA 2l 3]
oL PDAB XA 104 5<F vl kst o 5(99161, 03050)e] A} &5
borer (6mm)E ©] &3t A v} AHA fALE o] do] o]
Zb-& QA Aol HFerH T a5 A E 3FEO 2 3l 30T, dAHE A
2] wjFat [Tt 159t wiEst & wAMAIE 270 mesh Ao A=
A &3t 48C 9] dry ovenoll Al 48A17F B¢ AZAZ & AFHS

L) st A A F 7 g7 TFARA] AR Bl

- W7ol M E AL S WEE golr 7] 8t 24 air-lift fermenterol
PDB(Potato Dextrose Broth)®Bl X & Al-8-3to] AHA 9Ql6ldTFE HEI &

0T SdEEH= lvvme B7|5Ho 2 1697 A LIHA 49 Ao 2 A}

Ao AFFE 2B
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Fig. 1. Ligquid spawn culture of Lentinus lepideus in air-lift fermenters.
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A A 5 (TPMLY9161, 02050, 02052, 02053, 02054, 20641, 03050, 03051,
03052, 03054, 03100)¢] A-H A Ad=EE =2AE7] Ha8l AT Fybe 2447
*"’T}‘] T §EE 60-60%2 = F, S @2 124 FTEE FA
g 600ge.2 ZA3dt 121T 1.27]¢olA 908 AGE7EF3 T Ao
gl 3 AW oA d#FEE oY 18T PDAWI XA 1097 vk
HELE 1/2 plate®d 7z #FEE 5t og HEEUct HF 5 30C ¢
B o] F2ulgrlolA 5097 vl F 24417 AFE F31 2% 30+2T, A
= 95% old& #A3P CO; % 1000+200ppm ©J3tZ FA3ke] wv]Al
e RS 25 iAW €43 grdolB 2 -, Fee ¥
éiZHHH% ta7l(SS7he7] JA-60002 £HseH, COrs =+ HEPA ¥E
A 718 393t A=

ok 3097 SF@ AAA] FuA 147

oy ox b ux

gl

L) WA E7HE o] AHAA Akl mAE Q¥ Hl L

Suhil A A EA RS, 221008 BAe), Bl Ak A %Al 25000
g4el) $& Briste] WA} FRTLL 60-65%% 2 A °
2 WA Az F PEL(TPMLIOI6DS HE6A 5007 W & wA HAS
FEstgh AAAE zo] 273 AE AN o FHEAT 30U FHF 2
A7 el FulA 199 A4 P AFHS 2AE

o) FF FFol e AL AF v

st A 5 (TPML 99161)¢] F9hAwl Al T4 F7/ o2 A Yarzks
st Y3 JFHE @2 PP FAE lkgoe2 233 121C 1.27]
oM 90EZF DYF7IBTT F A20A AR g ZdAAE oA AR
e Aol 55U wigd 1Al T BPYMulX| oAl 743 vjgsl HAF
T2 HF 3 30C dHe F2ued7|odA 5087 g T AL S 2
AA B8R 18R]3 ALA Hd AFHS ZASEA T

BN AFHeE ANFTE Ao X}é;ﬂl g A
+8 ZAHE7] 93 AR B 24A% AFAA SR FBL 60-65%E %
5 BUE B FEWS FAL Bgow EHeA 121C 127]gx

AZ/1 B F Aol 43 thg AAWA WA BPYMuA o
67 WidE AAFTFL PFEHAL. AF F 0T Ao sl
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A 289, 359, 4297 W[ T 77} 24A)7F ABL F3 S 30:2C, A%
= 9% oldes wAEH CO, ¥ = 1000+200ppm ©] 3t

O
T A
& FEs AAAE 2ol 2/3 AE AU W ST Aol £33

- PDAMIAI A 9%F9 #F(Table D& 5U%F wFats #AF 4Fe =48 2
g, ZUE sYr1EdolN BFUe 00161, FPNYBBUNN Rope
20641, QA TR WA B 02083 #F7 Ao S5k
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-

Fig. 4. Comparison in mycelial growth of Lentinus lepideus isolates on PDA.
The same letters on the bar are not significantly different (P = 0.05) by
Duncan’s multiple range test.
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L AT} (Figh)
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Fig. 5. Comparison in mycelial growth of Lentinus lepideus isolates on
different culture media. The same letters on the bar(TPML99161) are not
significantly different (P = 0.05) by Duncan’s multiple range test.

- 7E AA WANN I F FAAFL FAG A3}, 9161 #FRe] BS
MEB v X ol A, 03050 #52 4% GPB v oA A3 AFgFo] 71x &
kot (Fig.6)

03 5 g5 A 1 A 505 A 8 i b o NS g e e b et e e i St SRR TP R TR y mw”.m.w”wm.w,umw»mmw»uuwuuuummwm.WHNmmmuwm“ww,mw%
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Czapek Litly y mb PDB GPB MCM MEB
—dox

MEDIA

Fig. 6. Comparison in mycelial growth of Lentinus lepideus in different
liquid culture media. The same letters on the bar(TPML99161) are not
significantly different (P = 0.05) by Duncan’s multiple range test.
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RE #F7L 30T FAF Aol MY $4enh (Fig)

X
A B 99161 @ 02050 ¥ 20641 B 03050 et
B | C — —
S5 =
54l d
e 3t E
o
> 27
o
o1
O | ==
20T 25 30T 35%

Temperature {(C)

Fig. 7. Effect of temperature on the mycelhal growth of Lentinus lepideus.
The same letters on the bar(TPML20641) are not significantly different
(P = 0.05) by Duncan’s multiple range test.

(4) pHE AP A%

- AR AEe HA pHE 737 A4 wMiAe pHE 4
ZAEe] 7L wF F FA ARAEHS SAG Ay RE #F7F A4 pH
55014 A Aol b 43t ek (Fig.8)
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h T e e s e s . - "
i .

85

Fig. 8. Effect of pH on the mycelhial growth of Lentinus lepideus. The same
letters on the bar(TPMLZ20641) are not significantly different (P = 0.05) by

Duncan’s multiple range test.
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(5) ©AYY FAF AR
- 2% gadol AuAe FA Aol WAE AFS 2AEY] Aste] 7B
A2 Czapek-Dox Hi Ao Z}2} U3t w9 ©AUE H7s = HF:3a 7
Az wiFF A3, BE FF7} Starch "7 WX BA AFL A S
TotF o ALY A= vk ~Foldr). (Fig9)
70 .mmm««fnww.ﬁmmmm.ﬁmm“,uu.uuuﬁww‘Mﬁﬁﬁﬁwm<<¢ﬁ,w§
a :
g0 | E99161 — |
2 W 03050
s 50t
2
5 40 — D b gb*@ b |
@ : bcd cd
e 30 d | o
o | | —
h= = —
> 20 | 2
S 10 C g
Contral Celluose Starch Lactose Mannitof Maltose Fructose Galactose Sucrose Glucose

Carbon sources

Fig. 9. Effect of carbon sources on the mycelial growth of Lentinus lepideus.
The same letters on the bar(TPML03050) are not significantly different (P =
0.05) by Duncan’s multiple range test.

(6) AAUE TAF AR
- 4F Aol AWMA Y FAF Ao wX= JEFE FALEZ] fEke 712
A2 Czapek-Dox x|l 2}2F FU3d x| AAYS HS & HEs32 7
A7+ vkt A3 BE T F7F peptone F7F WA ol A HFAF AAFe] HF ¢
AN TALY] =TT =3

3l 2., ammonium sulfate®} peptone 3 7}l A
(Fig.10)
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80 1 H99161 B02052 A 20641 B 03050

Colony diameter {mm/9days)
P

none nitrogen Sodium Ammonium Asparagine Peptone
sources nitrate sulfate

Nitrogen sources

Fig. 10. Effect of nitrogen sources on the mycelial growth of Lentinus
lepideus. The same letters on the bar(TPML20641) are not significantly
different (P = 0.05) by Duncan’s multiple range test.

(7) 5% 53 dA A% vl

AL AR mRlE G¥E dotry) 9] PDA7]Eu) |6

iy

U Sxdes FEEE HUbete] wiA| Alzebal 7AF wigst F FA A
de A% Ay, Fxd 1008 A HIF wiA A M 5 dA A%
Fo YHEIY AT (Fig. 11).

80 IWW S — AR AR R AT A AR AN R S
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control 100 200 500

Ditution of wood vinegars

Fig. 11. Effect of wood vinegars on the mycelial growth of Lentinus lepideus.
The same letters on the bar are not significantly different (P = 0.05) by

Duncan’s multiple range test.
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(8) A T2 RAPD| 23 744 #d84 &4

- AHA 1297 FE Ao FE 6749 random primer® AF-£3ted RAPDE 1243l
A3} primerd 2~57012] bandE UElow E7lo] MZ zo]lE el A
L Fel XS AT e FLEAY ME OE W=dAe] #EEHI
T} (Fig.12) 6708 random primerZH 8 X5 EA ] {83 89719 band’} 3
TR o]8EUa, olFE TAHZE UPGMA program= ©]-&3t phylogenetic
treed A% 23, 83%~100%9 AF3AHE EAT.(Fig.13)

M1 2 3 4 5 6 7 8 910 11 12

OPB-01
250bp @
b € OPB-03
OPB-05
OPB-14
1000bp €4— OPB-15
OPC-04

Fig. 12. plified products from DNA of 12 isolates of Lentinus lepideus using
random primers, OPB-01, OPB-03, OPB-05, OPB-14, OPB-15, OPC-04, Lane
M: 1kb DNA ladder, lanes 1-12: Sample numbers are listed in Table 1.
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0.83 J.90 1.00 KNO. Isoiates
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i 03100
9 03052
12 04100
7 03050
3 03051
1 99161
2 02050
4 02053
3 02052
10 03054
6 20641
5 02054

Fig. 13. Phylogenetic tree derived from the RAPD profiles of genomic DNA of

12 1solates of Lentinus lepideus with 6 different random primers.

A E AAA AbEs AR 23, 99161, 02062, 03050, 03051 ¢ 5+
ol WA ko]l WU (Fig.14)

10

Fresh weight(g)

N

99161 20641 02050 02052 02053 02054 03050 03051 03052 03053 03054 Q3100

Fig. 14. Comparison of Lentinus lepideus isolates in the amounts of fruiting

body production.
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(2) & =5 HANA 59 =278 FH TR AAF rlAs 9%

719] apole} Fe] EFo] W WA AL ZA}
AFEA] A Akl ZbE B A EF AFEA
ot (Fig.15, 16)

Fresh weight(g)

nESY Zhe B

Fig. 15. Comparison of fruiting body production by the size of sawdust used

as media.

N

Fresh weight(g)

cndSRERSE

M S 7S oy

Fig. 16. Comparison of fruiting body production by two spawn types (solid
and liquid).

th HAUEE % BFLT 4@ WA FF KA

(1) &Y clamp connection 7373
- oAV E & AHEEt FAMAIE
= dAsAu. (Fig.17)

ARG A3 12 3 E5 clamp connection
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Fig. 17. Light micrographs of clamp connections for each isolate of Lentinus
lepideus.

_95_



(2)

A e

e L L L T o AL e ot g e AL ey A At A0t Bt bty Lt by by e gl e RN L N W R 7 W e L et L e WL R P e e e e LT e LT T LRI e

LT RTAENENE TR

EEE

b 7L o

Fa bbb b b bokd A b ok b bbb b B bbb b b b b e e b B L B WL b, bk, b, Bk, B L,

98161 20641 02050 02052 02053 02054 03050 03051 03052 03053 03054 03100

late of Lentinus

lates from each 1s0

150

bt L
SRR

s

i

OO,

el

s
R

5

Numbers of single spore
(3) 18} #Abe] o]

Fig.18.
lepideus.

Fig. 19. Mono—-mono dual culture
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eh) b Al = A i

(1) A5 Ad

|

- Al 99161, 02050, 02052, 02053, 02054, 20641, 03050, 03051, 03052, 03053,
03054, 03100 (Table 1) & 20ColA Zfzy 7LZF wjks A3, 20641 o
7F oA Al M skt (Fig.20)
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Colony diameter{cm/7days)

oy T e
é:-u T

29161 02050 02052 02053 02054 20641 03050 03051 03052 03053 03054 03100

Fig. 20. Mycelial growth of Lentinus lepideus isolates at 207C.

(2) A% FF8 AR ALY 24}

(7h) FE£8 HUMAPE AN Bl

- avHE, ZhUE, Adus #5985 37HE PDBHi Al A TPML99161 o 59
TAF AE=HE vlug 23 AUF FEHE H7Esk XA 164g, LvF
F=9 A7 wiRGdA 121g, AEUF FEH HIMIA A 099g, =+
0.77ge. 2 YENT stvty FERE HIS Ao A FAF AFo] Adi A
O0F YUl FEHS HUIE MiRZ FE2HS HIESR] 2 X Eg &
%t (Fig. 21).
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Fig. 21. Effect of softwood extracts on the mycelial growth of Lentinus

18
16 F
14

08 |
06 F

Dry weight(g)
3

00 Lo

lepideus. The same letters on the bar are not significantly different (P =
0.05) by Duncan’s multiple range test. Treatments 1 : Control, 2 @ Pinus

densiflora, 3 : Pinus koraiensis, 4 | Quercus mongolica.

_98__



(W) F5 Ev 8o & AAAAAE 8l
~ 2y AVUS dgse FUHES v E 474 g2 v SR el A A}
AA AL RS v g Ay ALFel Uddgo] 828 E3E Eubu] Ao A A}
AA ArrgFo] AjA o2 U5 FTt (Fig. 22)
5 e b A g 3 R i e A A e e o A s et T AT TS s
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O o I et TR LI [N SN

Mixed ratio of coniferous sawdust

APine : K.Pine 2:8, “Pine : K Pine 4:6, “Pine : Larch 2:8, PPine : Larch 82
“K Pine : Larch 8:2, "K.Pine : Larch 6:4 GPine, "Korean Pine, "Larch

Fig. 22. Comparison of the mixture ratio on softwood sawdust in the amounts

of fruiting body production. The same letters on the bar are not significantly

different (P = 0.05) by Duncan’s multiple range test.
2) AtHA 5= AA T ST A
7h) AAA QA S gl R AR AL b

- 752 AA iR A 163 g T TAAHFES S-S A, 991617
03050 ¥ =5+ GPB ®iA|A|M 7HE &2 dAF AAHFES 2o (Fig. 23)
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PDB GYMP GP BP BPCa BP-2 BP-3 BP-4 BY BPYM BYM BPM BS
MEDIA

Fig. 23. Comparison in mycelial growth of Lentinus lepideus in different
hguid culture media. The same letters on the bar are not significantly

different (P = 0.05) by Duncan’s multiple range test.
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et
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7l i 1 F BEls U1 & Wb gldch (Fig., 24)
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Fig. 24. Mycelial growth of Lentinus lepideus by culture periods.
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th H%9 AT BE FAFF vw
- A A A BED HEGol W A ANFS 2AT A3 A
292 WA 2309 1%0M g B

= AR w3 Y (Fig. 25).
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Fig. 25. Comparison in mycelial growth of Lentinus lepideus in different
inoculum rate. The same letters on the bar are not significantly different (P =

0.05) by Duncan’s multiple range test.
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Fig. 26. Comparison in mycelial growth of Lentinus lepideus in different
aeration rate. The same letters on the bar are not significantly different (P =

0.05) by Duncan’s multiple range test.
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o) AAF TR FUFE AEA HALY 2F 77 24}
F#3 BUFEES FAG FiuAe g3t wgsie W, 2717
YE e X 289 712e ANFF AEA 43d0] 28 2
280l 2894 FUANA oA ?‘W{’:ﬁl LR °

|
de BaE 5 g0l mwm-—%

=T (Fig. 27)

Ligquid
spawn

30 35 40 45 50 09

Primordia formation period{Days)

Fig. 27. Comparison of liquid and sawdust spawns in the periods
required for primordia formation after inoculation onto sawdust media in
bottle. The same letters on the bar are not significantly different (P =
0.05) by Duncan’s multiple range test.
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Fig. 28. Comparison of liquid and sawdust spawns in the amounts of fruiting
body production. The same letters on the bar are not significantly different (P

= (0.05) by Duncan’s multiple range test.
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Fig. 32. Comparison in the amounts of fruiting body production of Lentinus

lepideus 1n different culture period. The same letters on the bar are not

significantly different (P = 0.05) by Duncan’s multiple range test.
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Fig. 33. Fruiting bodies of Lentinus lepideus developed in sawdust medium
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