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Abstract

Ganoderma, also known as Reishi or Lingzhi, has been used for medicinal
purposes for centuries. This herb has gained considerable attention for its anti-tumor
and immunomodulatory activities. We have investigated the extracts from the
Ganederma tsugae (Gt), one of the Lingzhi species locally cultivated in Taiwan,
followed by TLC and HPLC profiles analysis and further monitored by genetic
bioresponse fingerprinting (PhytoViewerBR, PhytoCeutica, Inc.). The bioresponse
fingerprinting results reveal that the PSI (Phytomics Similarity Index) value for the 3
independent experiments is very similar (PSI > 0.95), showing that the Gt extracts are
in good quality. Moreover, our previous studies have shown that Gt methanol extracts
have growth inhibition effects on the human ovarian cancer SKOV-3 cells, and
decrease the oncogene expression. The wound closure assay result demonstrates that
Gt methanol extracts also reduce SKOV-3 cells motility. To further unravel the
molecular mechanism involved, a proteomics approach, 2-D electrophoresis and
MALDI-TOF mass spectrometry, was used to tell the differential changes of protein
expression profile in SKOV-3 cells after treatment with Gt extracts. Of the 51
noticeable altered protein spots with MOWSE Score > 65 (i.e., p<0.05), 22 are
up-regulated and 23 down-regulated. Forty characterized proteins were loaded on the
GeneGo Meta Core™ for building signaling network. Based on this signaling network
followed by further Western blotting experiments, 3 possible molecular pathways
leading to the growth inhibition of SKOV-3 cells by the Gt treatment have been
proposed. Our results may provide possible cellular signaling networks of using the
traditional Chinese medicine Ganoderma tsugae to treat ovarian cancer.

Keywords : Ganoderma tsugae; bioresponse fingerprinting; SKOV-3; proteomics;

Traditional Chinese Medicine

il



“B)IIETAT”—",;\,?J;?F‘ ‘g /&]—rj’]/&'\g"’\g,*\.m\ﬂ'ﬁ& \—:"‘Eﬂ;\g .ﬁ’_\ﬂ;

BB bk BEERP o

vFEKIA-F T ESRE cBRCFPF 0 5 ARG 2 AR

Frpied o AipTip§les > Tdpdrf » BE TR R o 0 200
PEEDF I RFF P AFECRAE B2 P F A Fe g

FEE G 0 REHEE T A g B RRB X el R L

Fx
o R EEE L B A nflEse TL R R HIE S Rk B0 T

WIREZNTR VT -2F eFH#FR> 6 x4 - AP FE T L
PR Er s TSy L EEE 2EEE L BEE  FME L SR

Pendp EAMIE 2 RH TRZBP S L s d AT LR AP w ) J

332 17 Affymetrix human genome array o I ** 5. {5 a0 322 32 B ¥ 455
B kfr o 0 B kpr o Bk EfE o YR LF o gL E RE L E

AR EIE B 0 B ek g g

FREARFEBEEG DA R E D

I
=
ha

(AL 2k O M s R

™

KE> RIAAPRIHRFNFABFEREE D TEL | B2 L IR R

Ay TEEE ZHFTELE LA FHEPAREFT R T | E

A8 B RS EREET B o R SRR A Rk Bt iR
BRHACE S o b ¥ AR G AR FHRTALEL %o
dORE AR o BRA P ABD S A EFHA £

3 ¥ i

PO

2007.07.25

il



3

IR

Fegp R

e

P &k

%P &

P 4

2{‘;’-

>
»

>
»

>
»

Jit

»
»

+
~

s

»

I

|

BRIfARE LS STET
AT $F R
BT XL T

P ATFIHA YR R ¥R
& v THY

F >

PR FREEOE R 2 R

A ov hed B MET A

11

111

v

viii

1X

10
10

v



>
~

Ju

Iy

il

>
»

»
»

I

b

>
»

[

!

2=

<

b

5%

e

m \\\ﬂr by ol

R @

=

#
EZ8

1®

S LT
NCLER Y

O £
NIRRT 1
CAREHRE
~F %R

S mPe dREE &
ek Rd A

PR

E - £1% B & 7#% (Wound closure assay)

C R E P et B g Ok A (ICs) iR & (CCK-8 assay)

~ fwPe RNA e B~ ~ Affymetrix A g e 7124702 2 2L 748
4 i F J4p ¥ B 7# (Genomic Bioresponse Fingerprint)
s = MY 74 (2-Dimension Gel Electrophoresis) % ¥% %8 8 54 47
~ AR 39 F oK f2(In-gel digestion)
AW R MR TR TR TRE R

~ 0 & & BEE (Western blotting)

. 4L

13

—my

\\\ﬂr

s e tRES &
s 11l & 5 P4 SKOV-3 tm o th el 38

~ 1) B I E B g4t SKOV-3 Sz 145 i ch g 5B

s & T E B4 3 SKOV-3 e s 6 il 4 chl B

s 12 & 2 F P SKOV-3 fmve ki it 4k A (ICso)

11

12

12

12

12

12

15

16

16

16

17

17

20

23

24

25

27

27

27

27

27

28



>
~

iy

I=q

il

iy

NE

i

>
»

It

»
»

!

s

»
>

>
~

[

»
»

Ji

>
»

=

>
»

g

s

»

I

4 ~ SKOV-3 'm#e phitntl & 2 5 P-4 chal FIH 4 o F fedp ¥ BIG#

s BT A AR T SR & T 0 s

F oAU 2 RET AR AT T SRR T PR N
AP PRI BERFEAREG LR DY F

s AL AT 5 2D-MS/MASCOT 4 45 4718 2. 3-9 F

—my

\\\?{r

ST s R 3 L N LR

ST S R T 5 Pt ] SKOV-3 v 4 K 2 A 5 ik

13

CE S BRI R BERF e ) £ &
WAL BHEILE A EApB B0 F(c-Myc » ERK2 » ¢-Src » HER2)
2% g

AP R BB drd] SKOV-3 e 4 K2 v iy &~ 5 i

R

o ATIMA SR R RBEAT SR LA
g 36 THEMT S 2%

§ oA R RS APM Y R 2

g WSS

g~ AT R iR

. 22
=]

540 g

vi

[N}

8

30

31

32

33

33

33

34

35

39

41

42

48

46

56



5
fitgr- ~ K LR TR
Mg A R AR SR AP HG T ge
R B LR AL
T SR R LR T - WAGFRAKET L)
WHeET s | 2 5 P40 2 4 20 TLC~HPLC 4 47 &%
WA s dmie tRis A
45— ~ CCK-8 assay 7 & 3K 3+
fitds A~ SKOV-3 s %z 1 RNA #é B~2_ & #2 (Quality control)
"t4k4 ~ Affymetrix Chips Service Report
"i+4% -+ ~ Genes number by PhytoViewerBR 2.2 processing
MR -~ ERZ Frr i
ML Z s - MR R A E

4L = ~ GeneGo Meta Core' ™ signaling networks legend

El

EAR RS TR

e

vii



% P&

B
# — ~ J1* PhytoViewerBR 2.2 » 47 SKOV-3 ‘m " R34 24 & 7. 5 B~ 47
2. Affymetrix A $EAcCE 7| A FIA R FREF & 2/ PSI
(Phytomics Similarity Index) matrix 2. 4 7 +* #& 48
# = ~ Altered protein spots review 50
# = ~ 1§ SKOV-3 wmPe 4 & 22 7 % 5 P4 {2 2D-MALDI/TOF
(39 F4 M) 2 Affymetrix (AF4 M) A 478 % 54

fow ~2D-MS A 4595 18 i 2wt A4 >3

viii



W P &

Bl- ~F 2R AL

B = ~SKOV-3 wm* 32 %
B 2.1 ~ SKOV-3 ‘m* &3 fic
B 2.2~ SKOV-3 ‘w4 £ 0 4

Bl= - &0 A)7 B 5 Pndz

B2 ~ & 35 B4 4 SKOV-3 ‘w ¥z $h 2 B2 50
Bl 41-F 27 2 o fs 5 P4 44 SKOV-3 fmee th 4 £ A fi 2. F2 50

B 4.2~ £17% 7 & 7% (Wound closure assay)

BT -1 & 3 5 B4 4 SKOV-3 sm%e 2 L etk B (ICso) iR £

B+ ~ 4/ * PhytoViewerBR 2.2 4 47 SKOV-3 ¥ th4 = ™4, §F 2 5 B4 2

Affymetrix * A 5 AL F] L R FTHRF D12 P F Jdp X BloH
Bl- ~ = MR TAZ BPGA AT
B~ ~ f1* GeneGo Meta Core™ BAE B0 FARI M G2 BlH
Bl Z2MERGIT BRI orec B2 4 LAPM 30 749 B 12 5 B )
Bt~ %0 LEED G T M5 B (MeGh% SKOV-3 fm#e p
ELALBENZ L LA Y FARE LB

Bl - ~ %27 B4 drd] SKOV-3 mee 4 £ 2 7 40 2 F i

X

57

58

59

60

60

61

62

63

65

67

69

70

74



2-DE
ACN
APS
BSA
CAPZB
CCK-8
CGCM
DTT
E2F1
EEF2
EFABP
ENOI
FBS
FDA
FUBP1
GSTP1
HCCA
HIF1A
hnRNP
HPLC
HSP
ICso
IEF

KHSRP

Two-Dimensional Gel Electrophoresis
Acetonitrile
Ammonium persulfate
Bovine serum albumin
Capping protein (actin filament) muscle Z-line, beta
Cell Counting Kit-8
Consortium for Globalization of Chinese Medicine
1,4-Dithiothreitol
E2F transcription factor 1
Elongation factor 2
Fatty acid-binding protein, epidermal
Enolase 1
Fetal Bovine Serum
Food and Drug Administration
myc far upstream element-binding protein
pi-class glutathione transferase
Cyano-4-hydroxycinnamic acid
Hypoxia-inducible factor 1, alpha subunit
Heterogeneous nuclear ribonucleoprotein
High Performance Liquid Chromatography
Heat shock protein
The half maximal inhibitory concentration
Isoelectric Focusing

KH-type splicing regulatory protein



LDHB

MALDI-TOF

MeGt

P4HB

PKM2

PMF

PSI

PVDF

SDS-PAGE

TCA

TE

TEMED

TFA

TLC

TRRAP

VEGF

L-lactate dehydrogenase B chain

Matrix-assisted laser desorption/ionization-Time of flight
Ganeder ma tsugae methanolic extracts

Prolyl 4-hydroxylase subunit beta

Pyruvate kinase, pyruvate kinase 3

Peptide mass fingerprinting

Phytomics Similarity Index

Polyvinylidene fluoride

Sodium dodecyl sulfate-polyacrylamide gel electrophoresis
Trichloroacetic acid
Trypsin-EDTA

N,N,N',N'-Tetramethylethylenediamine

Trifluoroacetic acid

Thin-layer chromatography
Transformation/transcription domain-associated protein

Vascular endothelial growth factor
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& & A& 17 (Thin-layer chromatography, TLC) % % »%;% 48 & 47 (High Performance
Liquid Chromatography, HPLC)(*#}4%1 ) > = ﬁ PRI AP I ie 5 P AR A IR oo
*HFT Y o {E- 1 * Affymetrix Human Genome Array( * &8 28 FlicL 71 &~
1) 0 KIF3 A 8l R G tsugaern i B 4r 5 m fa 4 4+ & Jis(bioresponse) o b
AYEFRENAPRRRH R  RFERA IR SR LI IFAR
ZAEABEIEA S F Bend B o ¥ b A g8 A S AL F e A 4 47 A7 1F i

¥ FRY M AF 5 ¥ 07 M (data mining) ©



FzH AT FF Rh R
FAP X EIROBY
VEEMEFET LR S 2HATEA AR R L REpE O A E T RE A
AP oW 3E a3k it E P | (Consortium for Globalization of Chinese
Medicine » CGCM ) »t 2003 # o PR« B 2@ %2 i et g AB e L g 4o 2 = o

$ppAnen 16 BRGF L BHA KR A A 2 FEs SR 1Y Rl

AT REY PRI SR E c CGCM % - 223 fllesh > X2 p hi b 8K
RR S L L 4 o ek TR 2k R EF T HE o CGCM 3303k

ABAHF > 2006 8 pFe FH I 61 BEH - CGCM AT X3 = B 1 iF]

el lfRAE L T B2 R E R F e 3R ] AT R IE

JE St TR EmRa (B s 6FEMAREL 1T ) R4 N TRE R

L4 3]

B FERESFHEENZE FT R R BRMT S22 F R o B X PR R

v j’:%(l)‘g i # W FDA 338 % (2)5\' R e #4 -

(5 L http://www.temedicine.org/en/default.asp)

FoAFIML FF ORd X

ry ”%‘A’ET?'L%EJ’"}{/‘ - mgg,\@]x;DJ y TV

il
e
ﬂ
b
X
o
™
4
E
it
t!
s

®
B b g6 $Inn e — P L 0 KEREL 0 2 F R A ER R
Tl 2B o B 2 chiFa, Fobs QL RI|P FHEAR Z fg2 3 Nggd
B EAGE LD EETPEE o ok S R E R I vORTEEE L
poP R EF R E TR REAE ORI F BB L B A
B - R RKEFEY TEREC @ P TR bR Bl
(Genomic Bioresponse Fingerprint) ; 4 +7 5 » ] * Affymetrix Human Genome

Array % #5 %8 PhytoViewer BR » & & 47 fmoz $130 ¢ 34 3 #r 4 4 chfl Fl4 %

vz B 0N ehdp R 0 $995.4P 02 & 4p #(Phytomics Similarity Index, PST)



HETA P TEYUHEE P ERE SR IEGAHAL F A P FY
#|(botanical preparations) 7 7 48 I+ (same) ¥ 7 € 47 ¥ (similar level)ihim? £ i =
i>(cell responding ingredients) > B § & I — Jm®2 ghenfh F14 & & 4 4p (2 a0t
(similar patterns of gene expression) °

AT FF R RBHAET S PR 0 ABEFE AL PR - P §

FEARY KEEFHEREG T AR - T o

Su R FHE
>~ Pt
AP EEF ROE R G B Aa o TR TR RS feh
B F i,r:ﬁ*ﬁ}n B3 Fren0 fi# e v F A (proteome)iz B £ & L3 E 5
#1994 & 3Siena= T A € 3% (2-D Electrophoresis Meeting > 1995)¢ » d =
& #1(Marc Wilkins) (P % 3-v FH# (A2 7 g @38 {25 Fnai )2 A%
PRI RAER A4 Rt AT AR K2 A1y v TR &4
flrodv FTHERFAY TRy Fladamii, v FHFHEZE 2’ k5
7% @A ETHE- ®d | $i7 % (Daniel, 2002) «
Fov FREE O A FIMEAF SRR S 5 o BB Rk A EE5 5 30,0003]40,000 B A
Flo nGd TR ZEFCRART N Z A BSFRANY 7 FRAFORY

Bowrhs 3od FRIFIBIMAR GBI RFAERIL 035 50 FiA

5%

S~ v F 2 A (isoform) A 47 ~ Fev H BAFE T Fv T A RE
/P'J?\‘}U ’Fﬁ—’»"";%_%lﬁ.‘ }W%ﬁ jﬁ-g %ﬂ" J-s]:#_ }n ?b%}n’?;%a’z\ijf%
LN W ’Fﬁ‘u—ht{wé}—a—ﬁ“7 \LFIE‘%\}W?&@A#7‘BA v ?fri’*“‘ié'ﬁ‘

B AR



T30 FHREDEEZ B

Tl o 47 39 THIFZ 56 i cn7 TR 8 H AT B oo XY T
FREVEOART R FHELHES T REFE O Fa 2 NEr 1 TEAT
REPF -3 FRIE B e ) e > 5321 a4 P pdhi & a4 -

FI* Fod FRE Hr RPN SRS RSN K 8 TR AP
FERGARRARS g 4 | Baed | S AH R A FE L o 4R
VG FME AR KRS R AL B Ardme e ¥ e i
R R FEERE ] S IR - B AL B E ) E R
6O AR R 2 F TR PR RS AT B A B ERA BT 2 S

TR F - FRPBHEE o

F 9 - RRYTALSHR
Bov FARE ART S gk 0 AR 351 Fpldes A 8t (Analytical protein
separations ) » F-v B i3k f2 (Protein digestion ) » ¥ ik c4 7 - {rdatabase e
# (Mass spectrometry analysis and database searching ) e B 7 3~ & #8777 & ¥ ¥
R PR U PNl = T S SR s
& 7 PR 3 B3 & (Matrix-assisted laser desorption/ionization-Time of flight /
Mass Spectrometry ;: MALDI-TOF/MS) % j% 4k 47 ¢ 5 5 3% & (Liquid
Chromatograph-Mass Spectrometry ; LC-MS) °
1975 # O’Farrell 5 £ & 14| * Fv ¥ - @% 2 /4 (Two-Dimensional
Electrophoresis ; 2-DE) Hojtri 3+ %5 AP chdvd FFe A% - X TR E2
A b0 FEARETRLIEFE > @30 FLpHHFAYY BE L3 BF S
= % SDS-PAGE(Sodium dodecyl sulfate-polyacrylamide gel electrophoresis) i £ #-
v Hied s+ g4 iAo F pF OFarrell » 31 % 1100 B 3—v F 4 ¢ 2>
® B4 4p e end E(O'Farrell, 1975) o = MM R AR5 5 A A DA feenE
6 R Baa F 4 1 B o
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T kA 1503y FHEFS TP BLER - R 90 & A& ¥ > i
RYLF g B 7 £ & RAL > Koichi Tanaka 12 /7 B B4 F 5455 5 PF3REIE
(MALDI) » 12 2 John B. Fenn 1 ¥ jf ;% (electrospray ionization > ESI) (Banks et al.,
1994) » & Wl # P RIF v FAF > BECT B9 T APehith & o 33
FHREALL 2 ERFF e > &3 1 39 F A 1701247 & (resolution) ~ # #&
t# (accuracy) ~ £ = [Fl(mass range) » 14 % 4 73 £ (throughput) ¥ - F] &4 17 3
KA e FHRFHRE TR > XTSRS R o

Cleveland % + » *% 1977 & 7 £ 4% 19227 & 4n ¥ Bl 3¥ (peptide mass
fingerprinting » PMF) 1% 4 (Cleveland et al., 1977) < iz & ] 1993 # > 4 d Henzel
%404 R T SR P (7 P SN 738 (MOLDI-TOF MS)fie & £ %4 7

FEHEFFE > EF i M PMF 7 30 F 2 A 2 &% (Henzel et al., 1993) -
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R O s el
CEE N
E ~ ek
SKOV-3 : A #geF & b L fmPe ko
ATCC Number : HTB-77
£ %> 37°C > 5% CO,

DMEM/F-12 % 33 % i » 7 10 % a2 i i -

Fobigy
PURZ(RARORAZLTBREPRS 22§00 Ad ¢ B> i 2 FHH
HER(RT E AR PR F LT L2 F555)R ko RIEERTRAE (R -)

TR &3 NP

o EEHES
1. T3 & S p 2 K Amresco 2> & (& (3R E) ¢
Tris (Cat. no. 0826-1KG) » Agarose (Cat. no. 0710-250G) -
TEMED (Cat. no. 0761-25ML)
2. T A R p # R JT.Baker & & (xfriii@):
Urea (Cat. no. 4204-01) » Glycerol (Cat. no. 2136-01) -
Glycine (Cat. no. 4059-02) > Ammonium persulfate (APS) (Cat. no. 0762-01) -
2-Propanol (Cat. no. 9084-03) > Acetonitrile (ACN) (Cat. no. 9017-03) »
Acetic acid, Glacial (Cat. no. 9508-03) >
Sodium chloride (NaCl) (Cat. no. 3624-05) > HEPES (Cat. no. 4018-04) >
Ammonium bicarbonate (NH4sHCO3) (Cat. no. 3003-01) -

Ethanol (Cat. no. 8006-05)

12



3. THA SR £ R SIGMA 2 (% frivim) :

CHAPS (Cat. no. C9426-5G) ° Iodoacetamide (IAA) (Cat. no. 11149-25G) »
2-Mercaptoethanol (2-ME) (Cat. no. M3148-100ML) >

Bovine serum albumin (BSA) (Cat. no. A2153-50G) -

Phosphatase Inhibitor Cocktail 1 (Cat. no. P2850) -

Protease Inhibitor Cocktail (Cat. no. P8340)

4. T 7 A S p £ ® BIO-RAD = @ ©
40% Bio-Lyte 3/10 Ampholyte (Cat. no. 163-1113) »
Mineral oil (Cat. no. 163-2129) »

30% Acrylamide/Bis (37.5:1) (Cat. no. 161-0158) -

Bradford protein assay dye (Cat. no. 500-0006) °

ReadyStrip IPG strips (Cat. no. 163-2007(pH 3-10), 163-2009(pH 3-10 NL),
163-2008(pH 4-7))

5. TH AP P & Wako B E 1 EHRN g AL (A frim®)
Sodium dodecyl sulfate (SDS) (Cat. no. 196-08675) »
Tween-20 (Cat. no. 167-11515)

6. T 7| & &P p Visual protein (% oA 3Z) ¢

VisPRO (Cat. no. VP1001-500)
7. T3 A &g # K Mallinckrodt chemicals (% fv & 32) :
Anhydrous Methyl Alcohol (Cat. no. 3041-68)

8. T A &P BIOSYNTHAG 2 & (*friti):
1,4-Dithiothreitol (DTT) (Cat. no. D8200)

9. T A &S p 724 Roche = &

Protease inhibitor cocktail tablet (Cat. no. 11836.153.001)
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

T A& &P % K Promega 2 & (3 FlRIR) ¢
Sequencing Grade Modified Trypsin (Cat. no. V5111)

T A A SR B A Dojindo i R F Ar(GEe F ANIE)
Cell Counting Kit-8 (CCK-8) (Cat. no. CK04)

T A &P GIBCO 2 2 (£ 3 )

0.25%(1X) Trypsin-EDTA (Cat. no. 25200-072) »
Trypan blue (0.4%) (Cat. no. 15250-016) » DPBS (Cat. no. 21600-010)
T 7 & 5 p HyClone = @ (H AL IR) @

FBS (Cat. no. SV30014.03 » Lot NO. FQK24935) »
DMEM/F-12 1:1 (Cat. no. SH30023.02)

T 7] A& SR p 46 B Riedel-de Haén 2 & (& frit32) ¢
Magnesium chloride (MgCl,) (Cat. no. 31413) »
Trifluoroacetic acid (TFA) (Cat. no. 61030)

T 5 A& SR 4GB MERCK 2 2

Potassium chloride (KCI) (Cat. no. 1.04936.1000)

T A &P 5L Fluka @ @ (R friZ)

NP-40 (Cat. no. 74385)

TP A &S £ B BIOTECX 2 2 ¢

Ultraspec Water (RNase Free) (Cat. no. BL-5611)

T 5 A& &P p £ K Invitrogen & & :

TRIZOL reagent (Cat. no. 15596-026)

T 5| A S p 2 B Fermentas 2 & -

PageRuler Unstained Protein Ladder (Cat. no. SM0661)
PageRuler™ Prestained Protein Ladder Plus (Cat. no. SM1811)
T 5| & &Fp Bruker Daltonics Corporation :

Cyano-4-hydroxycinnamic acid (HCCA) matrix (Cat. no. 208241)

14



21.

22.

23.

24.

25.

26.

[\

o

T 7 A& &R p Affymetrix, Inc. :
GeneChip Human Genome U133 Plus 2.0 Array
T 5| & & p SANTA CRUZ Biotechnology, Inc. :
Antibodies : ERK 2 (C-14) (Cat. no. sc-154)
p-ERK (E-4) (Cat. no. sc-7383)
c-Myc (9E10) (Cat. no. sc-40)
T 7] & &P p Cell Signaling Technology, Inc. :
Antibodies : Phospho-c-Myc (Thr58/Ser62) (Cat. no. 9401)
Phospho-Src Family (Tyr416) Antibody (Cat. no. 2101)
T 7| & 5B p Calbiochem :
Anti-c-ErbB2/c-Neu (Ab-3) Mouse mAb (3B5) (Cat. no. OP15)
T 7| & &F p CHEMICON International, Inc. *
Mouse anti-actin monoclonal antibody (Cat. no. MAB1501)
T 7 & & p ROCKLAND-Inc. :
IRDye 800 Conjugated Affinity Purified anti-Mouse IgG
(Cat. no. 610-132-121)
IRDye 800 Conjugated Affinity Purified anti-Rabbit IgG

(Cat. no. 611-132-122)

ELAiREHRE

. Z F VB R 4§ MCO-20AIC, SANYO Electric Biomedical Co, Ltd

R kgt B206-T2, FirStek Scientific, USA

3 = 3% & picst - OLYMPUS CK2

A #5532t #ctk (Coulter Counter) : COULTER COUNTER® Cell and Particle

Counter zim Beckman Coulter, Inc.
B gk ‘fﬁig@?;{ # :N-1000S + SB-1000, EYELA, Japan

15



6. -kindd 5 ¥ :AS-1, EYELA, Japan

7. ik PRk NCB-1200, EYELA, Japan

8. Lo AllegraTM X-22R Centrifuge, Beckman Coulter, Inc.

9. &% B® E T A% # : PROTEAN® IEF Cell, Bio-Rad Laboratories

10. SDS-PAGE# % 7 2 j42 # : PROTEAN® II xi 2-D Cell, Bio-Rad Laboratories
11. /R % : Amersham Biosciences Electrophoresis Power Supply EPS 1001
12. 23 & 7 §7'% # : Savant SC110

13. 4 B 2% § S v PR 8 (7 PF T 55 3 iR :MALDI-TOF/TOF Bruker ultraflex
14. % 47 % = : AL104, Mettler-Toledo International Inc.

15. = 23 A% Fp £ : EPSON PERFECTIONT 4990 PHOTO

®
16. Odyssey Infrared Imaging System, LI-COR Biosciences, Nebraska, USA.

Fo8gm 2
% >~ e RE % ("4
(0 B b HET SR s & I (B A 3

-~ fR) fme

SN A R

®

RN SRk

Fomwhi Ee &

1. #4mre % IXTE p o & %37 4 Oml 9232 2393 3740 3 15ml
Yoo P oo

2. B~ Iml fwoe g2~ © § 9mlIDPBS 0 15 ml g F ¢ (10 & ##43) » %

H3hE mredicp 0 B A9 ml wre Bk 2 1000 rpm B 5 A 4 o

16



(98]

9.

A 10 & ﬁv—f?m e R F R B~d Iml o 4e > 2 5 19 ml Isoton -] 47 # (10%20
=200 & ﬁrﬁ) » % Coulter Counter 3+ & ‘% #c o

¥ 96 3t ¢ A wlE ~ 131070 3x10% 0 1x10° cells/well = f&ime k&

wells(8 % x3 £ 4§ =24 well)

063t HEEIEERAMY B o

$- x(day 1) A% AERE w2 £ * I ml IXTE %= f80% ik
Bt 3w 3 0% well » 323 $747e & W B 3 9 B AcE 3w ¢ (eppendorf)
#-06 Tt Rw P RE A MY A o

h & eppendorf B~’m* R 5% 1 ml > 4 &4 » ¢ F 19 ml Isoton £ 4% # (20
& #f#) > * Coulter Counter 3* Bl ¥ kb o

¥ = % (day 2)erip e PERF 8L > £ 4F day | 9 %4k (T3 day 8 -

10. %32 day 1~day 8 eridfedy > B Wimrz k2 £ 0 & -

FoPURITHEIP (hBZ)

B 2g 1245 & Tk AT 500 ml 48755 0 4o~ &K P AR 200 ml > Parafilm % 3t

FLUT o

F R 7T AZ (5 160~200 rpm) 24 /| BF o

FF R 2 RR AR AOMRIR Y 0 R RF R

I R RESFNRIZR ik 23 W 0 B R E AR AR DR T B
FE B4 o

BT BB 0 5 100mg ¥P4 04 Iml &kT wid .
WA NG Y R E PP i 0.22 um g 0 A %0 eppendorf v -30°C GEA o

(stock: 100 mg/ml)

245 }ﬁ} & 4 2% (Wound closure assay)

24 54450 4 0 3x10° cells/well( 2 %) ©
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2.

3.

4,

5.

6.

7.

8.

9.

1.

2.

a‘él;}j_zmneia % PicAERE AR 4\ 0.1% FBS ﬁ,ﬁmﬁéi%%j,"{r .
$z2 ARG FER T Y Bp w3 % 2 (0.1% FBS)
MM mE 243 B w2 B Mm% 4 L2 VR4 w4

R (F T 0 3F medium A owell ®)

*otip A® B owell BI%E d1 - iE¢ & E AR (wound) I B 24 3L E R IR e HL(F
B F R ACEBRB B Pk )

* DPBS #-# B well #2gg i - =t 2 {iwd

x5 AREARRY Y B EBS w12 %% (0.1% FBS) » #2474 4w 45
EEAEHTBE -

WAl PR LY BE LR L well mie £ (wound)flgi Eenfa) > TR o

A LRI G oP Y T Sl S Dol SR L SAE R S O

T~ & 2L 5P e R ficdr ]k & (ICs) 78] £ (CCK-8 assay)
#0633 H A 5 4®R(AE— ) % - 7% % A~ 75 blank > £ 5 medium >
# faiwre o B4R well 8~ 3x10° cells/90 ul medium o
Fo R Ewell? Ao x 10l 2 PERZ B2 E B4 U2 § 3 5043 BT

5B ) o (A 100 pl)

3.72 ) (B w X )3t 24 well ¥ 4e ~ 10 ul CCK-8> #-96 34 4% % w |58 32 % o

2] PF{S#-96 3L B~ > % ELISA reader v 3k iF o (B v kL £ 450 nm)
G R I 2 R A 0 0 E T E B e 2 L ke Uk
B (ICsp) °

M~ dm%e RNA i B Affymetrix < A7)0 4502 2 A FA2 5 ody &

] :# (Genomic Bioresponse Fingerprint)

- ~ 2% i* (Homogenization)

1.

#-lmve 35 % 47 (Petri dish) ¥ w232 & w4 > DPBS g id e - 2 6w d

18



i A R YL M o RARRMFT

2. 4t » 1.2 ml TRIZOL 323 e B mPe » i& {7 e 4 fZ(cell lysis) °

3. * cell scrapper #-im? 5| T o

4. % £ 2 NO.18 £-5 #-cell lysate & B4 = 15 =t » £ ¥ cell lysate 45 3|
eppendorf ® - ## % 5 4 4d o

~ ~ #p & #t(Phase separation)

5. #4r » 240 pl chloroform » & ¥ 15 )

6. #r.~ 12,000xg > 30 4 45 0 4°C

7. * P200 pippetment -] = #-K & (3 + & )4 T| 770 eppendorf

= ~ RNA /tik

8. #-600 ul IPA 4c » -k & » i & » 4 & 30 4 4 » 4°C

9. .~ 12,000%g > 30 4 45 » 4°C

10. * P200 pippetment #} % ik

11. i eppendorf # B i 4c » -20°C 3¢ /4 e 75% ¢ [ (in RNase-free HyO) » 4 42
# % eppendorf > i¢ pellet & # o

12. % P200 pippetment £ %% + ik

7 ~ RNA ® /3

13. #-pellet 2 § B R G pMRic(F & 200 €A B¥R) -

14. * 30-50 ul RNase-free HyO #-pellet ¥ /% (¥ #£ pipette #c=x) ©

I ~RNA & F #r+4(quality control)
® RNA % & (quality)#s i8]
1) » k& & B # Pl(Spectrophotometric analysis) — Ae / Azgo = 1.9~2.1
2) 1.2%3F 7o #5585 %% 7 & &~ 7 (Agarose gel electrophoresis analysis)
— 28S rRNA: 5 kb (4.5 kb)
18S rRNA: 2 kb (1.9 kb)

5S tRNA: 0.1 ~0.3 kb
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® RNA % ¥ (quantity)# i8]
&k ki B 4 Bl (Spectrophotometric analysis)
— Ajeo X 40 x Dilution factor = __ ng/ul RNA

= ~ 41 % PhytoViewerBR 2.2 & 47 Affymetrix 2 7| A F L R F R EF I 4

3 ZE%{E X Bl3¥# (Bioresponse fingerprint)

—

. Bz PhytoViewerBR 2.2 #it %8 > #- Affymetrix data % » (import)

2. Filter by gene name — #-3 AFFX ¥ #f 77 gene(* ** gene chip calibration) "$

3. Filter by gene signal — #-3t %% 300 12 T &9 gene 4 “f

4. Filter by detection call —#-% % data ¢ 5 d /2| |(at least one present)s-1gene § ~

5. Filter by change call — #-£¢ control % 4p+* » mRNA & 7 % it (Increase or

Decrease) =7 gene $* !

6. Filter by ratio— # mRNA % i* (Increase or Decrease) & ~ >% 4.5 i c11gene $* !

7. Intersect— #3536 — & ¢ filter (& #78 e data (T2 B A 47 > 93] % % data ¥ JF’K
3 J IR gene > T ka PSI(phytomics similarity index)4 47 o

8. Union— #3553 — @ ¢ filter {5 #1717 cridata (T3 A 47 > #3973 DMt e

data ¥ sigene » I i PSI 4 47 -

& ~ = 2% T A (2-Dimension Gel Electrophoresis) (%% @ #8772 » 2006)

- ~ ¥ & # (Sample preparation)

1. #-4e Z($ P e 1 1% MeOH » 7 2% ‘= 1 600 ug/ml MeGt) 24 -] pF 2. SKOV-3 ‘w
"z = pellet

2. 4v > pellet #8 4 3 % 7 2-DE lysis buffer(i¢ * = 4r Bio-Lyte 3/10 Ampholyte
0.2% > % 50mM DTT)

3RFART IS

4. s 13,000 rpm, 4 °C, 20 » 48

5. Bt ik
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¢ TCA/Acetone 3-v ’E‘r STk B4 i (protein precipitation)

6. 4r » 10%TCA/Acetone(i¢ * v 4 20 mM DTT) > vortex

(10%TCA/Acetone £ protein sample 748 f% +* = TCA/Acetone : sample=9:1)

7. ¢ protein % -20°C ik 45 » 43 2 /| PF

8. . 13,000 rpm, 4 °C, 10 » 45

9. * P200 #-}t ik a £ 4 “$

10. 4 » -20°C 3f 4 €71 Acetone 500 pl (i * %3 4r 20 mM DTT) » vortex

11. spin down

12. % P200 #-t % & £ /%

13. £4F 10~12 # 3¢ 3 =

14. * e @ v F X (tip)® »~ eppendorfex I & R M & L5z F ¥, Bich 3 5 w3

15. 4eip £ = 3% R A doe B 3% (2-DE lysis buffer)#-F-a 5w 3 (& & pF i

v s R )

16. &< 13,000 rpm, 4 °C, 10 4 45

17. B~ 1t ik

18. Bradford 3¢ # 2 &

19. B~e 4 h3F-v B k& 105.6 pg(for pH 3-10 strip) or protein sample 144 pg
(for pH 4-7 strip), #r 2-DE lysis buffer (with fresh DTT, IPG buffer)#-8 # 48 &
3] 320 ul, £ “c &£ bromphenol blue (sample concentration : 99 ug/300ul or

135ng/300ul)

I

s - X F eL® E (Isoelectric Focusing)

—

. #-1PG strips f€-20°C /R £ Nk 3B T H v R

2. v g3 okEiRav] gAY B EE T 2R & 4 (IEF focusing tray) s % e1{ &

N
V

.
MoOERBRATETIEBEAD S

?F‘é\

F e e

(98]

300l v FHR&EBR DI A FTHREELY (A FRITTERY Lom
Pt BAv) o P phoF i o
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4. * e+ $54 IPGstrips % o e R > BE e 97 o R pH Bea- i
o B3 E FHR&ERRE 7 h 5 €

5.#% 1/]pF

6. BHMiF42mlFHdd > Bstrips 22 HE -

7. % T BF L4 %+ PROTEANIEF cell » ® @ i {7 Rehydration(-k & )% 3-v §
% 78R & o (IEF Program 2_ 3% FA4cfitérL =)

8. IEF i ts » * L 33 -Rdsd= ik strips ¥ & » $ENR L 48K A0 - FBF B
S

= ~ % = 32 SDS-PAGE

1. fe* (18 cmx18 cmx1.5 mm, 12 % acrylamide gel, 49 ml, PR 5 2 /]
) T AC, R e R v R

2. 103 BRI o 4% %) (overlay agarose) * cKip e #4R R 0 K- gel KINATT, B

A

o

T
‘/3‘34%&' e

(m

3. #-strips 5% % §) T > % % rehydration(-K & )/equilibration(-T {§7) tray ° 4v »
equilibration buffer I (4 ml/strip)

4. ¥k 20 A4

5. 0% 3 g3 oREdE bk strips F 6 0 F LA F AR A - equilibration buffer T
4v » equilibration buffer II (4 ml/strip) °

6. #% 20 » 4

7. * running buffer #- strip rinse(& ¥ & iz ;@)

8. 2 4c & 3F running buffer(& #¥ 77 ;2 ) § &+ strip (gel side in)f » = 313§ 7 B
(strip & acrylamide gel F 7 ¥ 3 % i©)

9. 4! running buffer » * jg A % well ¥ 7 e f8ex 3

10. jg i % ;5 5 ul protein ladder, 223 strip % (7 *% =~ i %, marker ¢ 7 7 %)

11. * Overlay agarose( < 60°C):& {7 #+%%

12. 3K T4 4r P53k H, 0 cooler »* 15°C
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13. 5% (& stir)

o~ SRR 39 F ¥ T(Gel fixation)

1. 3% % L1 > #9%72 & running buffer » 3% & 5 ~ 45
2. #9592 % fixation buffer ¥ #% % 0.5~1 -] PFiE (7598 H 7
3. * 3 33+ K wash> 10 245 > = X

~ R84 ¢ (VisPRO stain)

1=y

1. #7972 % 30 ml solution (1)¥ #-%& 15 ~ 48

2.0 % FapS ke 2 o FAd Sk

3. @if @~ 30 mlsolution (2) » ¥93 %% 2 WAL 5 5 4

4. % 4 g3 kiR 2 =

5. BERERIF e 3 AR F A 17 (PDQuest Image Analysis software ; Biorad)

6. * PE i@ KA E ©rd @I Lo BRIt 538 4°C

# ~ BR PN 35 F K f2(In-gel digestion)
- ~ i¥ 4 (Destain)
1. #-4 2D gel #*» T chispots % i * ¥ g2 248 » Wiz 1.5 ml Bk & 3w *g
2. 4 r ITml2dts ok B104 4
3. # “,‘TT ik
4, 4v > 100 pL £150% ACN / 25 mM Ammonium bicarbonate » & #% 15 4 48
5. # “,‘TT ik
6. £4F— 4> 5H 3

=~ ~ 3 -k (Dehydrate)

1. 4e > 100 uL £7100% ACN » R4 5 ~ 48
2. #gir

3. E e % 5-10 2 48(% gel B F R B AR g ¢ P )

W

~ 3%, F-v ' -k f2(Digest)

23



1. 4v > 3 uL <7 Trypsin solution(20 ng/uL, in 25 mM Ammonium bicarbonate)
2.3 4°CH#EE 1] pF

3. 4t > 3-5uL 725 mM Ammonium bicarbonate

4. RpE Hreo F B A3 37°C (£ % overnight

z - F-v B 4% P~(Extract)

1. 4¢ > 2-5 L 1 1% TFA/ 100% ACN
2. Y ARF 1044

3. 8% 1004

4. 3t 1,000%g, 30

5. B i

I~ NF RS T SR AR TR SN B R(MALDI-TOF) 2 4L & J *
1. g% — B~ 0.5 pL sample > #= 2>% target (Anchor chip)® & » & sample p A kb
§zfé » £ B 0.5 uL HCCA matrix ** sample t > p Ak 3z °
2. MALDI-TOF 7 #tgca 2 B3 » 473K %
T Bt X € — Auto-PME (auto-run method)
Initial laser power : 22% Maximal laser power : 30%
Fire initially : 3 shots with a laser power of 25%
Peak selection : Use masses from 1,000 Da to 2,500 Da
Sum up 500 satisfactory shots in 100 shot steps
B3 & 47 2 Mascot § L #F (protein identification)3X
— FlexAnalysis Method : Internal Calibration PMF Yvonne.FAMSMethod

BioTools MS Method : Tryptic Map 100ppm

Taxonomy : Homo sapiens (human)
Database : NCBInr Enzyme : Trypsin
Global Modifications : Carbamidomethyl(C)
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Variable Modifications : Oxidation(M)

Missed Cleavages = 1

Mass Tol. MS : 100ppm

Mass values : MH" Monoisotopic
3. 41* NCBI (http://www.ncbi.nlm.nih.gov) * PROXEON ProteinCenter ™
(http://www.proxeon.com) » EXPASy (http://au.expasy.org) & T EH0F & F-0 F 2
e BEF 3 I 1 * GeneGo Meta Core™ (http://portal.genego.com) g 2 & F-v F 4p

22

I B Tk 2 B3 (signaling networks)

3 ~ @ 3 E BL/2 (Western blot)

- ~ ¥ &1 # (Sample preparation)

—

. B-dm Rz oz 2 pellet

2. 4v » X pellet $24f & € <7 HEPES/NP-40 cell lysis buffer(i¢ * = 4c Protease
inhibitor Cocktail, Na3VO4, Ser/Thr-Phosphataselnhibitor Cocktail)

. RFIART 1 &

4. s 13,000 rpm, 4 °C, 20 4 48

5. B ik

6. Bradford 3¢ F 2 &

7. B~ T RFFOF-0 k&, 4vif £ HEPES/NP-40 cell lysis buffer 2 2X sample
buffer » #-% H&ihked T E2 WHED L - K

8. KigEMLERAEI S

9. FHsp RAFFIEE E30-20°C RER

-~ 81l (7R 4°0)

B 15 % acrylamide gel

s 3 0 10 % acrylamide gel

~ 8 H}}

10
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e

I~y

)

FR IOV 30 A4
TR 110V o 1.5 /) pF

~ #-v F & 3 (transfer)

75V > 3.5 /| p#
» Immunoblotting

¥4 7F % = 7 PVDF membrane ;¢ » 5%% 73 2 4»(in TBST)® » 8 T3 & 1

‘| ¥ (&% 4 °C overnight)

P~ 11 PVDF membrane > £ j& » 7 F — %4t 5% 75 2 4 in TBST( 5%
BSAin TBST)® + 28 4% 1 B (£ 4°C overnight)

B~ PVDF membrane > i » TBST ® » 3% % (wash)10 » 453 > = =t

P~ PVDF membrane > £ 7€ » 3 § = % Ffcn5%% %2 inTBST ¥ » %
BT HL LR

B~ 1 PVDF membrane > ;¢ » TBST ® » # % (wash)10 4 45 > = =X

®

. * Odyssey Infrared Imaging System 45 > 4~ 7
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=% - B%

ik

$- & e s %
RPE TR MG FET R e R TRA | (BIEY S T ) e
o SKOV-3 'mPztk 5 A 5P &+ & fmPe kR » HAJA 4o 2.1 9751 & WA
¥ y5ime £ 52 250032 7 SKOV-3 s k4 £ f &ns o 4o 2.2 5557 o
d 2 £ 8T 40 SKOV-3 ‘w72 $k 5 3 PF ¥ (doubling time)4rf ATCC #7ie§t -

K5 48 ] pE o

~ 345 & 2D K B # SKOV-3 ‘% FR e 5
% ~ il § 25 B4 4 SKOV-3 im %2 225 f ehfs
4o 4.1 #rn > SKOV-3 fmoe gkl 225 6 2R0] » 0 F 258 24835 5 % F > &
Mo BB R oo S F (7 A e fF)FE B4 0> 100 > 500 > 1000 pg/ml {4 0 E
FHLA GLEPP kR K b SKOV-3 fmie ) LA B kK 2 3 P > wmie i f
SR AR B ER MM 2SS o BT R L] B AL R o d

AU pEA ¢ B E B 4 SKOV-3 etk 2 gl A1 B A MiER o

R LB SKOV-3 fm e 3145 6 at 4 s 3

£17% 7 & %% (Wound closure assay)% % 4r | 4.2 777 » 121 R L7 fR 2 ¢ fi
P-4 $ SKOV-3 tm*e i v & PR R+ AR F o 307 30 pg/ml( ) A1 E) & 27
3% ¢ B nen > PIRETHG o T & i & e control 2 5 - 48 /] Bﬂ*
SRR AT 100 ugmi( AR)RE T A © B el v £
BRPREEE 548 [ FENEATI 2 AEmieE > % 72/ Y ADETG 0P
e R NG ERE 0 B AN S R LS S i R
PR RIS D ERGORAFS o] FHREST AR RE

27



o 5 E P4 30 pg/mi(] A )T § RE SKOV-3 o § oo £ % 0 A i
4 SKOV-3 fme £ #+ 3¢ 5 2 100 ug/ml(= A £ )™ > € Fr4] SKOV-3 mrz i ¢

B EEF o AT SKOV-3 e 80 iE F R B aL 4

[

%~ P2 & L FE BF ¥ SKOV-3 jm % $hend dicdrd)Jk B (1Cs0)
J1* CCK-8assay (2 miZer MTT Ap i) > 24, & 29 f5 % ¢ i} 5 B g 4t
SKOV-3 ‘e thin fedr |k & (ICs0) 4] 5 “777 o 2R 27 iF 5 B lmbe

B2 1Cs 49 5 300 pg/ml; #2045 & 5 ¢ fE 5 B4 4 4m % $h2 [Cs0 9 5 200 pg/ml -

g

d 2 Edrdld E g 2§ 207 R 5 P4 8 SKOV-3 e fhend & i 1F
* kR 4Bl 5 100-800 pg/ml » @ #2412 % 222 i 5 P-4 A1 5 100-300 pg/ml » 7 &

P RET R R

£z & SKOV-3 s Bt @ L 5P A FIML $F B

32 W3

41%* PhytoViewerBR 2.2 & 47 SKOV-3 m ¥ th4k = M4 F 2 X P-4 24 /| pF 2
Affymetrix * gL 5 A FIL TR - 932 F & Jsdp ¥ Bl3# (Bioresponse
fingerprint) 4@ 6 777 o B} F - F TN L - Bgene pEd LTI %
T X B4 15 0 Pt genes 22 mRNA transcripts £ ¥ control £ 4p vb 3 4v 28 5t 0 AR

o (] 6a) Sl A~ 47(1F 3R> & & data @ 975 genes)® | 671
genes> o BV F 35 4L % 27 fF E B4 (MeGt: 600 pg/ml) e 4] (Me2~Me4)
B L % 2 R E P-4 (EtGt: 400 pg/ml)=n/e W] (Et6~Et7)» H gene expression
2% # Fiepinenggd profile o (M 6b) SiEid & » 471 ¥ 376 B genes > +* ([
6a)A 45 18 T ek Flc b 0 & A (Me2~Med) B chE fp i { B o (B 60)/5iF 2 B A

$7 (6 3E e PF e & fe data @ ¥ TR0 genes) ¥ T] 139 B genes o (B 6d)

28



(Me2~Me4)SiF 2 & A 4518 5] 198 & genes » +* (8] 6¢)A 17 18 F| ek Fl#c §
BRART PR Bz a B R £ LS

¥ ¢t F$f1* PhytoViewerBR 2.2 4~ 47 SKOV-3 ‘w2 k3= 24, & 2 5 B~
Fo2_ Affymetrix * $Epc L 7| A FIA RLF R > 8- % 27 2 bioresponse 74p
MR st e 41 0 73] & 2 2. PSI matrix ((phytomics similarity index ; PSI

¥

m“
=

value > 0 : complete difference » 1 : complete similarity) 4-% 1 #7771 o 2 % &
AL/ 2P R X P enz 2 [ 2. bioresponse H&4p 12 (PSI value>0.95) > @

R N L EBEE P nd X R 2 bioresponse 4P 17 1E 7 oo

Fr &z BTA - TSI TR SRR & 2 SKOV-3
dofe R B B A RN
Foflr AR TAZ AR TR SR E RN A TS
FLBIPPFEAREF AR DRTY T
- B4 * pH3-10 linear 2 non-linear =n% F 2k pH - & % K& 7 = %%
TA B AREZ S pHEFFY 13 G T T L (MeG)is 2 E
£ R engew ?‘r—x A ATRB pH rﬁ_é‘ﬁlﬁ] v 4ol 7a 0 Tb Hror o Ko AR
%A 7 #c 48 PDQuest Image Analysis software &2 » % RE § £ £ hj-d FELA

IR pHA-7 P o 5 1 B-pHA-T EFIRF e T Ekg en{ F 04 % pHA-T

‘m\k\

linear =% 3 8k pH - & "} 4@ 7c #151

% PDQuest ~ 477 106 B £ B 39 B 2L #-F-d FE7BT k> (FHHMP
v -k f#(In-gel digestion) » * MALDI-TOF % 17 » i MASCOT i & vt 4t
(MOWSE Score > 65 are significant> p<0.05)> {7 3] 51 B 7 I chd-9 B(GEL & =)
F IR F-v F Bk MALDI-TOF/MASCOT 4 45z 3 48 IF 39 (% & tubulin

% keratin) » & PDQuest 4 #7354 Fov F LT 2E— B 4e T R
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o~ BEYTT 5 2D-MS/MASCOT 4 47978 2. 39

% 3¢ #-SKOV-3 e L+ § 39 fif 5 P4 2 2D-MALDI/TOF (3-v # % 1)
2 Affymetrix (R F12R)A 8% B S5 4 BA1Y 2REY L 2 g
v F(2 A TG 4 B4 % 5 HSPAS (heat shock 70kDa protein 5; HSP70)> SLC3A2
(lymphocyte activation antigen 4F2 large subunit) > HSP90BI1 (heat shock protein 90
kDa beta member 1 ; HSP90) - P4HB (prolyl 4-hydroxylase subunit beta) ; @ . #
AFrY 2B Y T HEDRY F(EAFNF 5B 0 &~ % 5 CAPG (actin-regulatory
protein CAP-G) » LASP1(LIM and SH3 protein 1) > TUBB4 (tubulin, beta 4) »
HNRPK (heterogeneous nuclear ribonucleoprotein K) » Cnn3 (calponin 3) - ¥ # »
ECHS1(short chain enoyl-CoA hydratase) * CAPZB (capping protein (actin filament)
muscle Z-line, beta) > PKM2 (pyruvate kinase, pyruvate kinase 3):7 microarray #¥x
BT HAFZARTE > B3y Fent A AR4pF o

# 4 ¢ #-2D-MALDI/TOF 4 478 2|51 B F-v F ik a0 A5 0 A R A G
chaperone » H P4 M v e B EFw o ek F R L Fv o BN FE
ﬁis?J#B B2 F-v 0 R F M wke $5FE T -0 (heterogeneous nuclear ribonucleoprotein,
hnRNP) » #4515+ » 34 & mRNA splicing ch 3= F > #4075 L ohiff 51+ > 375
FoARTFFAEME R0 PRARR B0 0 BfEA H a0 hde B By it e
R o TRRABE R 0 - ARG 0 42 R e T

w5l A g e s £ 49 I hnRNP > #4573 > 33 § mRNA splicing =9
o O T i Bl 2 @R E] S gy FARE AT e EiF 2 IR
T B PR B 2 LT B R T B R P-d ] SKOV-3 dm i 4 K ]G
oo ¥ ¢ & 4@ DTy chaperone chi-v AR B MA L Ao ips ik

- H R
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$ LR RET RIS P PR PRI 6
*9 %% % * GeneGo Meta Core'™ (http://portal.genego. com)ig 41 & F-v B

A0 3 B 0% 2. Bl (signaling networks) ' (T 5 (8 A7 7 * w % - Bl 8a> 8b 4 %
* 72 I #0587 W ) e signaling networks > A %3 23 B2 12 B G IR ELAR
E e hd-d FAk g ~ signaling networks e

FRO-CR HRBC- MABTAZ I HFRAFEREG PENEL LMY I
E M add T SKOV3 mie f 2 IRERX G I T (R B Aec L3040
A EApRE B0 TR p S MR RREB(R ) -

dROP FNFRER S p R A ML BE G M T EMRLR

PELRE Dy TP 32 0 ¢ 45 c-Myc > ¢-Src » HER2 » AKT/PKB >
ERK/MAPK> AKT HIFIA &34 &3 7 @5 B enlew)? > B 5 38 c-Myc
c-Src oncoprotein # 2 7 i ¢ hnRNPK(heterogeneous nuclear ribonucleoprotein
K) » FUBP1(myc far upstream element-binding protein) » KHSRP(KH-type splicing
regulatory protein) © TRRAP(transformation/transcription domain-associated protein)
Foo FARBEFRS > BT o-Myc o c-Src 2T v s €D o ApF o
~ 2 3] HSP90 > HSP70 » HSP27 % chaperone # JL& 3 4r » iz chaperone ¢ i@
c-Myc » ¢-Src » HER2 » AKT/PKB » ERK/MAPK » vimentin % 3t 4, & 3 4p i ch &
£ b AR B i

AR EIE LA A LY R B4 {8 > c-Myc > c-Src > HER2 >
AKT/PKB » ERK/MAPK % 30 B4R Z2 H By RAF A8 T o i @#P
S R SRS Falh RS TN Y ST Fal =

SKOV-3 ‘¥ 4 £ 3k A 3 4 o
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SIS - RPATHRBRFL"BIEPRFIeel R 2T R AT BE
FonME G ERBARPESBER A EEAL G EL K
#8 B8 3¢ F(c-Myc > ERK2 > ¢-Src » HER2)2. % .

d B 10a-d ¥ 4 &1 > c-Myc > ERK2 > ¢-Src » HER2 % # gk f (G814 16 ) 3o
Fdmit i § 27 535 24 di) £ (150 pg/ml MeGt - ¥ 0.5 B 1Cso) ™ ¢ # #c
Az wHE L F P 300 pg/ml MeGt (¥ 1 B ICso) » 12 % 600 pg/ml MeGt (7 2
i 1Cs) % » c-Myc » ERK2 > c-Src » HER2 % H Bz i (E 1 f5) 39 H 4 W53 3
AR eh s > Y LB £ drdlE L B ¥ o E_p-ERK2 -

Western Blotting 1.5 % 4= % & 5% ¢-Myc » c-Src » HER2 » AKT/PKB -

ERK/MAPK % 3-v F 42 Higldam= § 207 i 5B v

PRI BEPFI4] SKOV-3 e 4 £ 2.7 it £ F 85

FgE 0 b B R R o R - 90 & 50 5 P4 (MeGhyFrf] SKOV-3
fme A £ 2.V A F s B 1] o e

(1) MeGt # 2 4 %42 c-myc % c-sr¢ DNA # 41 hnRNPK - KHSRP » FUBP1
v FRER S 0 F i€ #r4] c-Mye % c¢-Src oncoproteins 2 B T 5 AL Flend
T PR e B 4 hiEr o

(2) @ ** MeGt ¢ heat shock protein # IR » it | f# ¢r 3| HER2 » c-Src
ERK2 % 39 % L& &5 » F)y* 42 78] » MeGt ¥ it #7417 HSP90» HSP70 2 HSP27

#& = # client proteins > ¢ 3% HER2 > c-Src > ERK2 » AKT » HIF1A(hypoxia-inducible

factor 1, alpha subunit) » vimentin % » &% it » & H client proteins # £ # i 4 >
RE AT > H 3 AR F DA% e survival eniT R o

(3) MeGt = 3% F #&%Fr4] enolase 2 LDHB(L-lactate dehydrogenase B chain)

Fov WA o R PEfRIEY TR dmve AT E 0 FlA E KT Rphote a4 i 4 o
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x

yr &~ 3HH
SRS CUEE Y 0y EY SRy

AEPREEEA(F6 2 1) BT T - o BEBS ¢ SKOV-3 im

A2 A RN NE R AT HZ Y ‘Lﬁ$+g"}lwv i 5 f A 12 &
AR A eomn A MR I B4 nz B E A7 % 2 bioresponse

& 4p o2 (PSI value>0.95) o
Bioresponse fingerprint g ¢ 4 # §] » ¥ - P I 73 I EH 9rig & eh
bioresponse profile » % % #* &4 o PR PF » L B MK b ¥ 2 TR L FE A
PSI & 47 » H2 503t 2 38 | o ve 44 2 3+ % 4~ ch bioresponse 47 i 42 & > PSI #cdy
BHETEPES R S (A R ehB & iR o d ¥ v > Bioresponse fingerprinting

AT LR Y R R BRI ET R o

S~ R0 FREFY W

APk Fo FHEEYE = GENREPF TR en 5 By
Tovagpl e £5d £ T 8 pH H & B840 72 % - SDS-PAGE " 881 6 c7733 £
2-DE / MALDI-TOF / MASCOT #-i; 15" 2 & & ¢h RS O PE FRL s gl
BFo Fod o FHEFAT N9 F ke BREERGE M TR OL 47
B2 ied > H 2 F ek iFA L { ¥ o ¥ ¥ > 2-DE/MALDI-TOF /
MASCOT # % %% 2 e & £ v 9 % > ;% > &]4- Western blotting » Q-PCR » ¥
kA d %> B 2DE %% % fuHh o

o BT A B - B F) MASCOT F 44 Bt 4 £ - i @ BIkAp 400y %
BTieo 57 E- HFDLIBEFTT G S HRET ISR BEBRAA TR 24T
oo Sd B A R O TR HREAGS TR TS m
WEIFTEG FhEAFH oL F CHE G A BHRROLT LI EEEH R
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& > 4 B(3-7101 > 5-7104) > (4-0208 > 5-1301) > (8-5705 > 10-5705)% # i #ctt
o FEOTH R HESE o BT AR ke e

g N0 Fv FELS MALDI-TOF/MASCOT A 472 F 4Rk 39 > o
PDQuest 4" 17154 - FEEF 2 R e 20T R P RIS S 2l e e
ZIF ik MeGt i & frd|pFen7 FE % o o *Migdt Jd F % 5 actin - tubulin
£ keratin > Bt 3 i % AR SR B ALY W PRI R AT RS T AL
FTORIEETA FBE PO R 2 2 T 4 T B 4 7 FF actin > tubulin
keratin {#ﬁ;fi% [EIRA = s RINLA 2= RN S :}ﬂ% T e b 2E Ged - RE AT
DA A e pOAF AR IR i 2 TN g MR e 1S

WD i H e g

¥3$~?$?$$%w&ﬁ%%gﬁ?$ﬁ
. gz wet R

2004 &3 4 e fe Rdn I T BE B ALEeH] A SRR e 4 &
(G2/M arrest) » - %€ actin & & (polymerization) (Lu et al., 2004) - e 4 g% 5] >
Lol ildcimie 2 M ang e I BPHE T 0 w2 B F/G-actin ratio #{ 4r > %
o+ actin fm¥e F 28 chF S T H B 4e > I X g B F Gk B pea Y —Ffj 3| F-actin 733§
40 o f’rﬁ’;ﬁﬁu} Wimre b ZEEAET o AP H &AL 1< > 2 F-actin 3
be ALY AP B o 2P %Y % 2-DEMS G 5 §k > P FRF S e
B e b AN R 2 ARERPURT T ME R B 4 f 4
actin {33 ¥ F-actin & & % £ € sH %9 7 (nebulin CAPZB> PKM2 > HSP27 %) -
i A3 s %7 SKOV-3 ‘mbz ing) fg,-;gj, L BRI PRAE > B B

KD F-aCtin A'\;_" mi‘a 4r H‘T%'i)( ’ jz—ﬂ'\—‘ ]B; %\mﬁg ;L“ > ra, °
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.o & 28 % 12 (taxol)

Hamre g S RPN ] m%’?#f <¥_taxol > v € & microtubule (¢4 o/
tubulin #7H =) E>*E L wie s HEZEJEE BAEL G S PN GIM
AT mrE s o

2005 - £ 3 4 e FAAT § 2 N4 SRS Paclitaxel (s 0 F g B 0 ve
thA 4 vt G TR (Leeetal,2005b) e ~ & £ 7415 :e®ehjgv F@ > 5
BBLAKREFL P 4 B4 oTRIO » HSP70 » c-Myc % » 3 {40 20 8 7 ¢
B feRFEF TR AR o BRAR E ks FE P PR LR

Staxol® § X cniE® W LE AP A Lisd - BT R

P REFEH

FiE- jPIR - B SI BRI PR BERE A A RE g
Fv (R 2) 0 BEERAE > P F 0 MR oS B R T Rl
R T (] 11)e T 0 ed B A R MR R T [ e

#] SKOV-3 # £ 77 i 1548 o

1. Chaperones
Chaperones 174 iv A §I 04 30 B By > & 4% Jov Fofpg s #i o % 3
#c 1 chaperones &_heat shock proteins (HSPs) izt 3-v 5 ¢ ime i X 3 R & 2
i 4 (stress)PF g v 0 1 FGE Bed bR e a0 o - k@ 5 HSPs e £ 2
fn e L AEAR MRS o AF % 51 B 39 ¢ chaperone ¢ 35 HSP90 » HSP70
2 HSP27> ¢ Pend-d WERME AP A PRI BEPP LMB 0 > B3
Fd W F 5P wme g S stress PTIR o

HSP90 2 + £ 90kDa~ f # 4% 3% 5 &2 w5 2 2 55 M hds Fenfiid
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% ¥ & 0 ¢ 45 Raf, Akt, ErbB2, Ber-Abl, HIF-1, p53 & o » F|} > 3% 5 fmiof
% ¥ d #r4] HSPOO & ¥ £ o B4 HSPOO #r+4 ]| tanespimycin (KOS-953°17-AAG)
TR REe R ES TR ¥ - B3E% 0 @ 2 & Herceptin & & /5%
HER2/neu-positive 5 i+ & > 7 ek % = # 3¢5 » 337 7 tanespimycin &
Herceptin & * ¥ '3 i< HER2/neu-positive 5* & fm#& chj 14 o P 5 & » Tk i85
g HSP9O #r#4] % < % d % X F geldanamycin ;fgﬁ@ﬁrﬁ *o EFTARA
FEH L) 23 el & o 12183 { % 2 0 therapeutic index ©

HSP70 #_- #& cell cycle-dependent chaperone > ¥ #& G1/S #) & & % > ¥ &
T c-Myc ##2 (Kao et al., 1985; Wu and Morimoto, 1985) - HSP70 & ¢ £& Z_
caspase-3 & -7 fhprecursor 3¢ © i& caspase # i 7 & = F it j& (Komarova et al.,
2004) - j¥m # vimentin (- 831 & 0 intermediate filament) # 344 caspas-7 "% f# o

HSP27 ¢ ¢¢ vimentin % & > & T H# ¥ /3 3] i (soluble type) (Lee et al., 2005a) -

¥ ;4 ik 7 vimentin it 22 7% it ik (phosphorylated) 77 Erks ~ importin 3 ~ 2 dynein %

e &= - e P58 iE 98 - (aretrograde transport unit) (Perlson et al., 2005) « ¥ 3
v /I?ﬂ‘ Ao HSP27 ¥ i 5 b AL 7P 5 mie gy B F R 18 dp ik (Geisler et al., 1998) -
% & @2 > HSP90 » HSP70 2 HSP27 chsif4c s § i ime 576 % # 4 > & @
MR T kO SKOV-3 mieend £ 2 G ERT X PRI B drdlo
Western Blotting & % %2 7t HSP90 ¢ clients » 4- p-ERK2 % ErbB-2 » F-v F % R
7 g 2 4] (B 10b, 10d) » #4142 F 7 7 f% 5 P~ 82 @ HSP90 - HSP70 %
HSP27 thdev T4 B H 4 v 7 323 B ¥ i > v & £ g2 2 clients &

to sk gl ) 2 ) P
Eoleg Ry jEBFTN L

‘Y

FEhp A 5d B fsddrd] ErbB-2 2 p-ERK2

g 4 > @ 25858 chaperones sh# it 0 A FEHR FNEME R 9T P ’]}%#F' a o
o & X B A 5 d #r4] c-erbB2 cpromotor & ErbB-2 F-v B & S (3%
% #8>2000)° 7 7 * IP-Western 4-¥+ HSP90> HSP70°HSP27 2 # client proteins

elg & RUE - AR o
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2. Transcription factors/mRNA processing proteins/Tranlation factors

HNRPK - HNRPH1 - FUBP1 - KHSRP(FUBP2) - TRRAP > EEF2 % > A
e v f F 3 ##4 » RNA processing % #&:¥<3-v 5 (Chou etal., 1999; He
et al., 2000; Sakamuro and Prendergast, 1999) - c-Src » c-Myc (Michelotti et al., 1996;
Ritchie et al., 2003) H3-v F LR EIFEX UV Pagbfy o A F %P BRI >
HNRPK - HNRPHI - FUBPI » KHSRP(FUBP2) - TRRAP » EEF2(elongation factor
2) o FLARELP I PP FTIBES - KRB o

TRRAP (transformation/transcription domain-associated protein) ¢ i = #f %]
<+ » & ¢-Myc & E2F1 (E2F transcription factor 1) ¢ transactivation domain % & >
iE:8 v i ¢0 transactivation activity (Sakamuro and Prendergast, 1999) -

d A4l & 7P B 5 P~ @ HNRPK > HNRPHI - FUBP1 » KHSRP(FUBP2) »
TRRAP » EEF2 e B &0 » TP 3235 + c-sre v c-myc 2 H T 5 A Flend B E
< J&3% € 0 o4 Western Blotting :1.5 % c7#2 ¥ 7 i c-Myc oncoproteins & c-Src
AP "E M ARE(R] 10, 10c) - iz 7 — B & 207 AR 5 Pode

SKOV-3 4 & ehv it 454 o

3. Cytoskeletons / Cytoskeleton-binding proteins

AR %Y FWMFIG L0 e enme ¥ %2 4ph % & 39 7 keratin (2,3,8,9,
74) » actin (al, B, y1) » beta-tubulin (2b, 2¢, 4) » Cnn3 > LASP1 > nebulin » CAPG
PKM2 » dynein » Tara (TRIO binding protein) » CAPZB » Vimentin % - iz keratin >
actin % tubulin § ¢ F %> M2 W F HHEOERMF T - ReDfFa) o el
F ¥4 & $7 PF actin ’ tubulin > keratin & 7 .3 B2 7| o mie b 2E v B ¥ A
A2 28> PAFRLFIHROFTHREFITL HEiRY o

w2 4 28 ¥ & 5 microfilament > microtubule % intermediate filament = = #f °
Microfilament ¢ F-actin > G-actin f#* » G-actin 4p 7 ® & i{ 75 = F-actin - CapG -
CAPZB > nebulin ¢ £ F-actin » & ¥ F-actin - PKM2 B £ 3 ;& F-actin & & iF
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* o Microtubule ¢ a-tubulin - B-tubulin $f= » # * G R4 - ¥ 2 3w

e T 0 e N E e T 77 g A Rl g & R4 Dynein 4%
PARTE R R 2 3%+ vesicle’ ;- ¥ microtubule i {7 i i% - Intermediate

filament & & & T chimPe B 28 & 4 > 4 RA= L fFIE* > T AIF e 1A R i T
VERRIRE I N (e gh] “J?ﬁ # ¥ 4 o Keratin 2 vimentin ¥ %" intermediate
filament -

HSP27 £ 3 4& < vimentin ¥ /3 }£:71%* o Intermediate filament ¥f3% 7% 2 i
ERK/MAPK =@ ﬁg,] A% & 7 (Perlson et al., 2005) » i ¥ & 7 i p-ERK 44 3 Bips
it (Perlson et al., 2006) - 1245 2-DE # i§~ 17 > HSP27 2 vimentin &4+ % 712
W PR AT S My A RET i g H oo d 2 B2 B R ITET o c-Myc
AT EREAE > g R S AR E o T Aok 2 W TR MO R T
F B F 4] 7 HSP27 e it 0 @ vimentin #9073 f?w FAET_ o mFEFE
B A REFPF PR Lok B 4Rl > o #o4) HNRPK » HNRPHI -
FUBPI > KHSRP » TRRAP 3-v %‘r%\ E A Frd] c-Myc F-v ?{T%ﬁ R e

4. Metabolic proteins

1945 7 % % % > Enolase - LDHB > EFABP (fatty acid-binding protein, epidermal)
e 4 B T % > ECHS1 » PKM2 B &_t 2 - Enolase % fEf2ie* cn% 4 i
ff% > LDHBEF @3 BEfaic® chb - BHIH - g2 - FRPTE > wie
A ES o T Fla g mve 4 £ oo e PKM2 0 BRI chE T BaE > 3t A
Far LA g Beitswg FRG -

Enolase i 4= HIF1 #3457 > @ HIF1 07 % gene & # 3 VEGF (vascular
endothelial growth factor) > PDGF-f (platelet-derived growth factor B) > TGF-a
(transforming growth factor-a) » EPO (Erythropoietin) % o Kimura % 4 % 2002 & %
%0 BELZ fRAEC & acFedld VEGF 3% cho ¢ 72 (angiogenesis) (Kimura et
al.,2002) o F]pt3aip > R L F T B4 T 5 d #r4] HIFI 2 VEGF» @ E
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5. Detoxification proteins

GSTPI (pi-class glutathione transferase)&_£ F 4 7 i v F > &8 35
F 4 FPE e 4L e ke R ehrt 3o GSTPI #y fLit 4% 72 ¥ i glutathione (GSH)
BRI * R R o glutathione & 24 f e eb 2 B enpi R RT F A1 & 4R
£ o i H MRS e o G AR SR "f (Hayes and Strange, 1995; Rushmore
and Pickett, 1993)° GSTP it $tuirvh 2 23 4= ¢ fE= it A fup B 2 2t Z {4
g% 1+ » |4 chlorambucil 2 doxorubicin % - ¥ 5 77 3 ;]SK %M > GSTP1 :E £ 11
BARREDFEL > FE O NEEPRPGH O TEFLTEFEF v ARH
(Black and Wolf, 1991; Shah et al., 1997; Tew, 1994) o @ {35 7 X $pE @ FR443F
7 85 GSTP 21 S el o @ 42 - A B TERR B4R SR
v T %R E (Green et al., 1993; Katagiri et al., 1993; Zhang et al., 1994) -

PR BRI A5 IR GSTP Fov B & ' K B Pl e

ERE

AER T BREIBEL c L BERELSE > GSTP M K AR EF Y

7

FoRp A ml% B ptoeb s 2 B AN T 5 frd] HSPOO # iv cndiipl sy zE g » H

0 I 0% B i S e G T ATRR L e

FI& AT RINPBER

e

ERREEZ 2R AT RN B G BRSPS
SKOV-3 im#e 4 E 1% 5 53 .

(1) ¥4: % ¥ 7 & % P4 #r4] HNRPK > HNRPH1 » FUBP1 » KHSRP(FUBP2) »
TRRAP > EEF2 3-v Fend 3> @ & c-src c-myc 2 H 7 35 Flenk ME &5

#m )7 SKOV-3 fm % e 4 o
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(2) $: & 27 @ 5 54 7 it #4] HSP9O-HSP70- 2 HSP27 e # e 2 »
frdd L 2 clients o £ 60ic 4 0 @ @ 5F S S i 2 e m g B (Rafl Akt
ErbB2, HIF-1 #)r1 2 i  m 38 (vimentin) 3= [ = & 7 830 & 4o
#] SKOV-3 'm#e 3 4 % 375 o

(3) ¥+, & ¥ 7 % 5 B4 & Enolase {~ LDHB 35 4 & T ' » iy hw ¥ pE

f2iew 4hdrd] o Fla % 4 SKOV-3 fmie 4 £ o
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$7% .

ik
-
3

AR AR Y T 2P F Jsdp ¥ Fl¥ (bioresponse fingerprinting) 4 47 ¥
PR R TRF ST S F R U R BRI LR

SKOV-3 4 £ e 5 i » % k77

— AP F RhRBHEART SR ARSI B B R R AR R B R

P X ERTEUAIE
= ~2-DE/MALDI-TOF-MS 3-v ?T%%Z%? T 7 A

1% T RID S PR R mie pA A R AR T o

SR DR R T I
(1) #r4 c-Src ~ c-Myc 2 H = 255 Flend > & #r4] 7 SKOV-3 ‘w3 4 o
(2) B S HSPYO 2 HSP27 chit ¥ # & » #]@ 4] SKOV-3 fn%e e 4 % 75 3% o

(3) #r#] SKOV-3 mre pEf2ic®* > Flm % Mm% 4 £ o
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Table 1 4|* PhytoViewerBR 2.2 4 17 SKOV-3 m#¢ k3h 3 4, & 3
g 2 Affymetrix A AL A A FI AR TREF L & F

PSI (Phytomics similarity index) matrix 2_ 4" 7 }* #&

(a)

MeGt vs. EtGt

— union-1

- Me2 Me3 Me4 Et6 Et7
Me2 1 (9369 09231 07564 07297
Me3 1 0.8995 07477 07117
Me4 1 0.7341 0.7453
Et6 1 09506
Et7 1
(b)
Union-1
Me?2 Me3 Med

Me2 1 09722 09558

Me3 1 02583

Me4 1
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()
MeGt vs. EtGt

- intersect
- Me2 Me3 Me4 Et6 Et7
Me2 1 [ 3528 03703 0.7751 07574
Me3 1 09779 0.7783 07472
Me4 1 08233 07984
Et6 1 09373
Et7 1
(d)
Intersect

Tab. 1 PSI (Phytomics Similarity Index)

SKOV-3 ‘m* k45 . G 2 E B3 24 /| P& > 6 P~ H total RNA » ] *
Affymetrix 4 #F 5 2 Fl 4 R FFA 17 2 mRNA £ ee % 5 518
PhytoViewerBR 2.2 B & 4 47(a, b) » ¥ F|#75 43R % % data ¥ chgenes’ & % B
& F1(c,d) # 3] & % data ¥ ‘F‘K’ﬁ e genese & ¥ 4p i A& 12 PSI value(0~1; 0,
complete difference; 1, complete similarity) % # 7= o & PSImatrix ¥ 5 J1454 24}
27 PR i S (Me-Med) i 3 ) % o 5 B e 5 (L6
Et7) » # gene expression # F 2 4p i(a, ) o & F W RS LR TP iR E Bodren
ir w](Me2~Me4) » B PSI value ' = *% 0.95 v Feor M Z BRI o
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Table 2 Altered protein spots review

. Peptides | Theor. | Exp. | Theor. [ Exp.
spot: | T Match to: o MSSXSE CS:":‘;‘:“? matched | MW | Mw | PI [ PI c::;de.
pot: ; ; 8¢ | /selected: | (kDa) | (kDa) | (H) | (pH) 8e:
CATZ, Cathepsin Z precursor o
1] 3-1105 | 5-1109 (Cathepsin X) (Cathepsin P), CTSZ QIUBR2 175 9% 27.15 | 3727 548 | 426 3741
’ g CAPG, Macrophage capping protein o
2 | 3-6001 | 5-6001 (Actin-regulatory protcin CAP-G) P40121 137 10% 38.52 8.48 5.88 6.88 0.06
FABPE, Fatty acid-binding protein,
epidermal (E-FABP) (Psoriasis- o
associated fatty acid-binding pr), Qo469 113 1% 1503 682
FABPS5, EFABP
HNRHI, Heterogeneous nuclear
3 | 3-6501 | 5-6501 | ribonucleoprotein H (hnRNP H), P31943 442 24% 49.1 | 2355 589 | 7.16 0.5
HNRPH1
PSA2, Proteasome subunit alpha type
2 (EC 3.4.25.1) (Proteasome P25787 128 20% 25.77 7.12
component C3), PSMA2
HINT1, Histidine triad nucleotide-
4 | 3-7001 | 5-6002 | binding protein 1(Adenosine 5'- P49773 125 29% 13.67 7.69 646 | 7.25 0.06
monophosphoramidase)
LASP1, LIM and SH3 domain protein o
5| 3-7101 | 5-7104 1 (LASP-1) (MLN 50) Q14847 324 31% 29.72 36.61 6.61 6.72 0.34
6 3-E 5-5003 | * TBB2, Tubulin beta-2 chain, TUBB P07437 483 25% 49.67 3523 4.78 591 0.5
* TBB2C, TUBB2C P68371 448 22% 49.83 4.79
LDHB, L-lactate dehydrogenase B
chain (EC 1.1.1.27) (LDH-B) (LDH P07195 250 20% 36.51 572
heart subunit) (LDH-H)
GNL3, Guanine nucleotide-binding
7 | 4-0103 | 5-1103 | protein-like 3 (Nucleolar GTP-binding | Q9BVP2 233 11% 62 | 3886 92 | 415 244
protein 3) (Nucleostemin)
HDGF, Hepatoma-derived growth
factor (HDGF) (High-mobility group P51858 85 12% 26.79 4.7
protein 1-like 2) (HMG-1L2)
8 | 4-0208 | 5-1301 | VIME, Vimentin, VIM P08670 1614 67% 5352 | 48.19 5.06 | 4.01 3.11
GRP78, 78 kDa glucose-regulated
protein precursor, HSPAS, BIP, heat o
shock 70kDa protein 5 (glucose- PLO2I 7 2% ¥ S0l
regulated protein, 78kDa)
4F2, 4F2 cell-surface antigen heavy
chain (4F2hc), solute carrier family 3
9 | 4-0902 | 5-1802 | (activators of dibasic and neutral P08195 518 25% 57.94 1134 52| 376 2.16
amino acid transport), member 2
isoform f, SLC3A2, 4F2HC, 4T2HC
ENPL, Endoplasmin precursor, Heat
1 shock protein 90 kDa beta member 1,
0 4-F 5-1101 | (94 kDa glucose-regulated protein) P14625 391 10% 90.18 | 37.36 473 | 3.93 4.72
(GRP94) (Tumor rejection antigen 1),
HSP90B1,GP96
VIME, Vimentin, VIM P08670 186 14% 53.52 5.06
1 heterogeneous nuclear QIKMD
1 5-1802 | 4-0902 | ribonucleoprotein U-like 2(HNRPU2), 3 84 18/77 85.1 113.4 485 3.76 2.16
HNRPUL2
1 PCTAIRE protein kinase 1, isoform gi|l11957 o
2 5-1101 4-F CRA_b, PCTK1, PCTGAIRE 9699 65 31% 56.34 [ 37.36 692 [ 3.93 472
1| 504 | 3i0n | HMand SE protein L LASPLLasp- |- 1457 12 1204 | 20m | 3661 | 61| 61| 034
Zinc finger protein 578, ZNF578 QI6N58 73 10/24 4.6 9.42
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sk Keratin, type I cytoskeletal 9

4 5-7002 (Cytokeratin-9) (CK-9) (Keratin-9), P35527 73 13/58 62.14 8.0 5.19 7.71 0.24
KRT9
1 . . £il11960
5 5-5213 > tubulin, beta 2C, isoform CRA_b 8775 84 20% 9/24 48.79 47.17 4.74 6.22 0.07
tubulin, beta 4, TUBB4 P04350 70 8/24 49.59 4.78
;1?;3;1111, beta 2B, isoform CRA_c, g1|515139257 69 724 32.93
; 5-2212 * actin, beta, ACTB Q96HGS5 163 45% 19/45 402 | 4582 5.48 5.24 0.02
o, gamma 1 propeptide, P63261 162 19/45 41.66 531
j‘:g; :}pha 1, skeletal muscle, Q5T8M7 76 11/45 37.82 5.39
; 5-1301 vimentin, VIM P08670 201 68% 32/113 53.52 | 48.19 5.06 4.01 3.11
vimentin variant Q53HUS8 188 32/113
; 8-2401 *keratin 2, KRT2 P35908 91 17/88 65.87 27.56 8.07 3.87 0.15
keratin 3, KRT3 g1L15059214 71 15/88
; 8-6304 gyllx)e&r:;ia{x;nemal, heavy polypeptide glESOS 75 44/94 474 525
11?11:";}:46 irs4, K6IRS4, keratin 74, g1|§;9101 69 15/63 58
g 8-9601 gy;e]:‘;\;‘{";“emal’ heavy polypeptide gllﬁgOS 75 48/69 474 3.04
;:Ia,o}llgll{’IHFBZIZZ, KIAA1662, gl|§§306 66 16/72 68.4
KHSRP protein, KHSRP, KSRP,
2 10- MGC99676, FBP2, FUBP2, KH-type
1 8-5705 5705 splicing regulatos) protein (FUSE Q5U4P6 176 23/55 72.9 94.77 8.0 6.51 0.02
binding protein 2)
KH-type splicing regulatory protein 111958
FUSE binding protein 2), isoform 7 55 73.07
( binding protein 2), isof g9503 176 23/ 3.0
CRA ¢
transformation/transcription domain- 111959
associated protein, isoform CRA _a, g 7099 71 11/55 179.88
TRRAP, TR-AP
; 8-5612 FUBP1 protein, FUBP1, FBP, FUBP Q%;\E‘" 94 29% 18/32 80.3 6.78 0.31
g 9-8703 * keratin 9(type I keratin 9), KRT9 gll;ggﬁ 86 28% 15/52 62 29.17 5 7.04 3.36
3 9-4311 sk keratin 2, KRT2 P35908 70 12/58 65.87 49.02 8.07 6.09 0.32
2 10- Tetratricopeptide repeat protein 19
5 9-5211 511 (TPR repeat protein 19), TTC19 Q6DKK2 67 9/38 42.46 41.18 5.57 6.85 0.25
KHSRP protein, KHSRP, KSRP,
2 10- 8- MGC99676, FBP2, FUBP2, KH-type b
6 5705 5705 | splicing regulatory protein (FUSE Q5U4P6 168 43% 29/66 73.07 94.77 7.02 6.51 0.02
binding protein 2)
protein disulfide isomerase family A, .
2 10 9 member 3, isoform CRA _a, giL1eso
- - 5 _a, 0,
7 5211 5211 | phospholipase C-alpha, ER-60 P;g?gl 133 32% 19/46 54.93 41.18 6.45 6.85 0.25
protease, PDIA3, ERp60, GRP57
Chain A, Heat-Shock 70kd Protein .
g 816?)-2 82(-)2 42kd Atpase N-Terminal Domain, g1|6073298 82 43% 12/62 41.8 28.56 8.23 2.92
HSPAS
*keratin 9, KRT9, K9, EPPK gdgggss 99 38% | 2066 61.95 5.0
; 613(())-2 65(-)2 *keratin 2, KRT2 g1|g(1)32 75 31% 17/88 65.39 25.26 8.85 5.78 3429
3 | 10-16- l6- heterogeneous nuclear
0 6303 6303 ribonucleoprotein K, HNRPK, CSBP, | Q5T6W5 113 40% 17/54 48.77 58.63 5.53 5.54 0.24
TUNP
protein disulfide isomerase family A,
3 | 10-16- member 3, isoform CRA _a, gi|11959 o
1 7209 phospholipase C-alpha, ER-60 7640 143 44% 23/68 54.93 46.52 6.45 5.99 0.42
protease, PDIA3, ERp60, GRP57
3 10-16- 16- sk Keratin, type I cytoskeletal 9 o
2 1701 1701 | (Cytokeratin-9) (CK-9), KRT9 P35527 68 29% 11/47 62.1 35.17 5.06 4.73 2.95
heat shock 70kDa protein 5 (glucose-
regulated protein, 78kDa), isoform gi|11960
CRA_b, HSPAS, MIF2, FLJ26106, 8027 65 11747 70.48 501

GRP78, BIP
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10-16-

16-

g 9902 9902 enolase 1, ENO1, NNE, PPH, MPB1 P06733 139 50% 17/73 47.14 39.74 771 6.7 0.18
i 815%-4 elongation factor 2, EEF2 gi|181969 77 34% 39.75 30.05 5.81 6.39 0.21
3 16- 10-16- . .
5 1701 1701 Vimentin, VIM P08670 159 41% 20/43 53.52 35.17 5.06 4.73 2.95
3 16- * Keratin, type II cytoskeletal 2
6 1506 epidermal (Cytokeratin-2e) (K2e) P35908 66 20% 65.87 29.5 8.07 4.91 0.13
(CK 2¢), KRT2
3 16- Chain , Human Protein Disulfide . o
7 2204 Isomerase, Nmr, 40 Structures £i[2098329 94 53% 7/25 13.25 53.23 591 4.76 3.25
prolyl 4-hydroxylase, beta subunit
precursor, P4HB, Prolyl 4-
hydroxylase subunit beta, Cellular P07237 76 11/25 55.29 4.69
thyroid hormone-binding protein, PDI,
PO4HB
g 510%_2 * ACTB protein, ACTB Q96HGS 78 37% 40.2 41.05 5.48 5.38 227
* actin, gamma 1 propeptide, .
ACTCL gi[4501887 41.77
heterogeneous nuclear .
g 613%'3 1603' ég ribonucleoprotein K isoform a variant, g"“gsm 103 28% 15/16 48.77 5.35 0.24
HNRPK, CSBP, TUNP
heterogeneous nuclear gi|1195830
ribonucleoprotein K, isoform CRA_f 84 103 15/16 4877
4 16- chromosome 10 open reading frame 815595907 %
0 6502 30, C100rf30, MGC35247 7 67 41% 13.14 28.93 9.82 6.04 227
4 16- * Keratin, type II cytoskeletal 2
1 1413 epidermal (Cytokeratin-2¢) P35908 97 37% 19/80 65.83 26.85 8.85 4.9 0.26
(K2e)(Keratin 2), KRT2
nebulin, isoform CRA_f, NEB gilt 109963 19 72 61/98 | 777.44
; 919%_2 1909_(1)2- enolase 1 variant Q53FT9 107 39% 17/73 39.74 6.7 0.18
enolase 1, ENO1, NNE, PPH, MPB1 P06733 107 17/73 47.04 6.99
; SZ)-Z * tubulin beta polypeptide, TUBB Q5JP53 184 59% 21/56 41.71 482 4.7 6.09 6.68
: 41‘71_0 * KRT?9 protein, KRT9 Q0147 9 34% 14/70 107.9 50.09 4.82 5.07 0.44
g 71271_3 calponin 3, acidic, Cnn3 QI9DAW9 110 58% 21/50 36.56 349 5.64 6.02 0.33
4 17- heat shock protein 27, HSPB1, Hsp25,
6 8011 HSP27, HSP28, heat shock 27kDa P04792 89 62% 10/69 22.43 15.69 9.06 6.26 2.85
protein 1
Enoyl-CoA hydratase, mitochondrial
precursor (Short chain enoyl-CoA P30084 88 12/69
hydratase), ECHS1
; 4133)'8 :é‘;‘g‘l gamma 1 propeptide, P63261 170 22124 4166 | 43.83 531 | 525 0.4
* beta actin, ACTB P60709 152 20/24 41.61 5.29
g 4133)'6 % ACTB protein, ACTB g‘|15§775° 194 23130 4054 | 42.61 s22 | 031
;k Ca;tgl,l gamma 1 propeptide, g1|40§2533 9 10/30 18.72
78 kDa glucose-regulated protein
4 17- precursor, BiP protein (GRP 78) o
9 9007 (Heat shock 70 kDa profein 5), Q38417 130 26% 16/21 72.46 19.89 4.92 6.62 9.09
HSPAS
capping protein (actin filament)
5 17- muscle Z-line, beta, isoform CRA_a, Q5VVZ6 o
0 6110 F-actin capping protein beta subunit, Q32Q68 155 61% 15/49 29:56 21.38 6.55 573 32
CAPZB
Chain W, Crystal Structure Of The .
f 71(})'9 Mammalian 20s Proteasome At 2.75 g‘mg““ B3| 2% 9/49 256 | 1822 581 [ 599 10.4
A Resolution
Z 315’83 cytokeratin 8, KRT8 gi|181573 133 53% 28/113 53.53 56.65 538 4.92 775.96
; 61035 g;f?;hw“e transferase, GSTP1, P09211 163 | 57% | 144 2357 | 1214 532 | 563| 047
5 17- * Keratin, type I cytoskeletal 9
1| o (Cytokeratin-9) (CK-9) (Keratin-9), P35527 144 | 49% 22/95 6232 | 15.54 506 | 634 | 75549
KRT9
: 4103)_9 cathepsin D preproprotein, CTSD P07339 81 15/93 37.85 19.07 5.6 53 229
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5 17- peroxiredoxin 2 isoform a, thiol-specific

6| 6004 antioxidant protein, PRDX2, TSA, TDPX1, P32119 118 10/27 21.76 103 5.67 5.6 2.69
Natural killer cell-enhancing factor B

g 71‘71‘5 EE:R‘;Z‘S;]";:;;T;;“"‘ domain, isoform g'(‘)l 4159 45 o 78 32% 718 242 | 4597 | 467 | 604 043
pyruvate kinase, pyruvate kinase 3 isoform

5 17- 1,Pyruvate kinase isozymes M1/M2, PKM2,

8| 8401 PK3, cytosolic thyroid hormone-binding P14618 150 25/80 58.52 52.09 9.31 6.07 2.56
protein (EC 2.7.1.40)

5 17- * Keratin, type I cytoskeletal 9 o

o| 710 (Cytokeratin-9) (CK-9), KRT9 P35527 126 55% 26/48 62.32 | 33.31 5.06 | 5.99 3.28

g 8151'—1 pyruvate kinase 3 isoform 1 variant, PKM2 P14618 133 41% 20/62 58.52 54.75 9.31 6.07 24

‘IS 323)_2 cytokeratin 8, KRT8 gl\1§157 101 41% 47/87 53.53 52.73 5.38 4.92 2.78

FETR
<t 31>

Probability Based MOWSE Score : Protein score is -10*Log(P), where P is the

probability that the observed match is a random event. Protein scores greater than 65

are significant (p<0.05). For a score that is exactly on the default significance
threshold, (p<0.05), the expectation value is also 0.05. Increase the score by 10 and
the expectation value drops to 0.005. The lower the expectation value, the more

significant the score.

*—ﬁ TR v %&F‘;&"QMALDI—TOF AT B g’ﬁ W F-v ’%ﬁ‘ s H - gL d o
FTHHRAT IR PR G A B L e 2 R0 dodp £ R
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Table 3 + % SKOV-3 w4 &7 7 B 5 B3~ {8 2D-MALDI/TOF

(3¢ F4R) 2 Affymetrix (A FIZ2 1) S {78 %

2D-increase fold 2D-decrease 2D-incompatable fold
CTSZ 34.71 KRT9 0.24
GNL3 2.44 | FABPS5, EFABP 0.44
HDGF 2.44 | HNRPH1 0.5 3.28
VIM 3.11 | PSMA2 0.5 3.36
HINT1 2.95
2.92
775.5
LDHB ACTB 0.02
ZNF578 0.34 0.44

KHSRP 0.02 0.31
TRRAP 2.27
ACTG1 0.02
HNRPUL2 0.44
PCTK1 0.31
2.27

C100rf30 KRT2 0.13
DNAH3, dynein 5.25 0.26
3.04 0.32

KRT74 5.25 | TTC19 0.25 0.15
TRIOBP 3.04 | KRT3 0.14 34.29
HSPBI1, HSP27 TUBB 0.5
0.07

6.68

TUBB2C 0.5

6.68

Mammalian 20s Proteasome

Table3 + 4 %32 2D-MS A 4547 @ 2 B £ B chgen (£ 51 B)» » 7%
=1 : 2D-MS ~ 45 ¢ % 3R E 3 4c(control fe s 02 F)ihged F(L 22 )0 ¢
W4 RE B0 (control feeiz A2 — T )ehgen (& 23 )0 2 4§ 1 2D-MS
AT EAREFH AT RO DR F(X6B) Y R d hkd
(HSPAS » SLC3A2 » HSP90B1 > PAHB) i+ Affymetrix microarray % % # 7& L3 4¢ o
Y RS hj-d F(CAPG > LASP1 » TUBB4 » HNRPK » Cnn3)R| &g > - =
Pz Jfﬁa v NIRAR E Jﬁl—pc % 7 o Affymetrix microarray #cdz 4 477 » = B+

ARG T A ﬁ“%ﬂﬁm R A JgP R o F i 2
%ﬁ“ v %?,1— Fdhko 7 (ECHSI » CAPZB » PKM2) > # microarray #c¥g &8 7 H L 7]
TR E’g‘»w Fent A4 mApr o
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Table 4 2D-MS & 5 #71F 3¢

CUEER L TR -]

Cytoskeleton / Cytoskeleton-binding protein

Others
C100rf30 1 HINT1 |
GNL3 | ZNF578 |
hnRNPUL2 % TTC19 |
PCTK1 *

KRTS8 ACTA1 | Cnn3 | dynein 1
KRT74 1 ACTB LASP1 | Tara 1
KRT9 ACTG1 nebulin | CAPZB *
KRT3 | tubulin, beta 2B CAPG | Vimentin
KRT2 tubulin, beta 2C PKM2 1
tubulin, beta 4 |
. transport/

Chaperone Metabolism trafficking Growth factor
HSP27 1 Enolase | FABP | HDGF %
HSP70 1 LDHB | SLC3A2,4F2HC 1
HSP90 1 FABP | dynein 1

ECHS1 1 Vimentin 7}
PKM2 1
Transcription factors/ mRNA Sty
5 - ; . - Antioxidant
processing protein/Tranlation Detoxification .
protein
factors

HNRPK | HNRPH1 | GSTP1 | peroxiredoxin 2 *
FUBP1 | KHSRP, FUBP2 |
TRRAP | EEF2 |

Proteosome / Thyroid
Lysosomal — =
. Proteosomal hormone-binding Generic enzyme
proteinase - -
proteinase protein
cathepsin Z 1 PSMAZ2 | P4HB 1 ER-60 protease |
cathepsin D 1 20s Proteasome 7 PKM2 1 EDARADD |

P4HB 1

Table 4 44741851 B 3d Fo 2R E # a7 < KA K5
Hrapb Fe e E R cme b R E 9 RN ?ﬁﬁ%’fﬁfﬁ?i}‘ﬁ o
R B4 P pEF: 39 (heterogeneous nuclear ribonucleoprotein, hnRNP) » & 45 %]
+ > 3 & mRNAssplicing eh3-9 & > 405 Ll Fl+ > #3357+ > 2 £ F5

BEEE o BRBARM e > RS M hEke B Bang LA ke o

ARFEE R o - BRI o2 R Rd o A RER AN D TR
REEHBAAPH 30 B 2D B A 49) 5 H 4 AR

» E AT e

2D AT 2B H G R ke H(H 6B) -

55

: chaperone » ~



A4 o

%= & ~ B

Figure 1 ¢ 425

SKOV-3 treated with MeGt

l

A 4

Growth inhibition assay

Wound closure assay

QC

(Bioresponse fingerprint)

2-DE

MALDI-TOF MS

|

l

Data analysis|—

Correlate & presume

iy

Verification of molecular pathways

(functional assays)
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Figure 2 SKOV-3 ‘m% 32 %

Fig. 2.1 SKOV-3 ‘= Rg fizlf Rk
PR A RE T BRI a1 SKOV-3 fmfe A5 0 A

] > ulils (a)‘gj e B BE i E m e

féfﬂ?m lﬂr« ' (b)imre = 2 PR B R PR o 1 E ()mte PLE 4 £ T e

B &
A AL RSP o

ﬂ\‘l- ﬂ\‘l-
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SKOV-3 Growth Curve

900000

800000 -

700000 -

600000 -

500000 -

Cells | Well

400000 -

300000 -

200000 -

100000 -

0 T T T T T T
Day1 Day2 Day3 Day4 Day5 Day6é Day7

Time

Fig. 2.2 SKOV-3 ‘m% $k 4 £ ¥ 4

96 3 d4E ¢ 4w fEx 1x10% 5 3x10% 5 1x10° cells/well = fam¥ k& » & p 3*
FHmre gt TEMU LY REB o d BT 0963 F well 7426 1x10°
%f JmPe pF > SKOV-3 swmPe a4 £ o 4td jF 8P (lag phase)i& » ¥ #cHp (exponential or
log phase) ; ‘¥ #ic® i 7x10° 4f/well f¥ > fm¥2 4 E i€ » i& % 8} (stationary phase) °
d gt 4 £ S F 8 & SKOV-3 sz 0 3 pF [ (doubling time)4r i ATCC #73z
TN E 48 e
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Figure3 FZ(F %)Y B3 Bife

1 g Gt Powder +100 ml Methanol

v

Shake at room temperature for 24 hr

v

Filtration under vacuum twice
|

1
‘ Soluble filtrate

Insoluble particle Vacuum evapor?tion (50 rpm, 37°C)

1
‘ Solvate (Methanolic Gt extracts)

v

ISolvent (MeOH)| Measure weight of the Gt extracts

discarded ¢
Dissolve the extracts in MeOH to make 100 mg/ml

v

evaporated Sterile filtration throrgh the 0.22 um filter

Aliquot and Store at -30°C

IMeGt 100 mg/ml stock|

Fig.3 &7 (5 %)° B 5 Bndz

EXLFGITHARE 100ml &K A TR T RF 24 S Bk
LR GBS o F TR T RIE £ I iﬁ\@}%‘fﬂﬁm}ﬁl«:—‘% Tt 2 BB B
Pt H,L Bk G 30 B E Bde o AR E B 0 £ 100 mg B3

2 1ml &-k 7 A w3 2 (stock: 100 mg/ml) » 28 3t-30°Cik4d o (§ 2 ¢ 335 P2
# TRESERR o R ALY BRSO R o)
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Figure 4 & 7- 35 P-% % SKOV-3 ‘w2 $k 2§38

(a) (b)

;7Y SKOV3 treated with 67 MeOH extracts SKOV3 treated with 61 EtOH extracts
s 2 8 0 Hg/ml 100 pg/m I_ "

o 2 -

A ¥ . ¥

0 pg/ml

500 pg/ml
' |

Fig. 4.1 &3 ° f§% o f 5 5% 3 SKOV-3 tm"e $ 4 £ 25 fi 2 B 28

SKOV-3 ‘m® & 4548 2x10 4 cell » A B %7 2 kR @R &7 B I
$ 0100 500 > 1000 ug/ml > 2 (b)}at: &3¢ fE 5 B4 0> 100 » 1000 pg/ml >
T 72 )Pt BLARme 2 L) EFLS (TR B)F PP RR D
Bibv o e Bcp B0 LR e AL B Al ARD AR o
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(a)

SKOV-3 Ohr 12hr 24hr 48hr 72hr

96hr

Untreated

MeOH

Gt MeOH
extracts
30 ug/ml

Gt MeOH
extracts
100 pg/ml

(b)
SKOV-3 Ohr 12hr

0.1% FBsS

Untreated

24hr 48hr 72hr 96hr

EtOH

Gt EtOH
extracts
30 pg/mli

Gt EtOH
extracts
100 pg/ml

Figure 4.2 £ Iﬁf £ :#3% (Wound closure assay)

24-well 4 & well & 2x10° % SKOV-3 ‘¥ » g % #im "2 32 % i ¢ 1 FBS % 3]
0.1% 224 /| BF{S > * feg sop & f well A83]&E = § ¢ (wound) > 3 A WK
(a) DPBS > 0.1% MeOH > 30 pg/ml > 2 100 pg/ml ¥~4% % 2_ ? fEi%P~4 (b) DPBS >
0.1% EtOH » 30 ug/ml » % 100 ug/ml PRI BBt o & 12 EFRRG
BEWT RS MR PURTT B A ¢ P SKOV-3 v i v o £
SRR oA 0.1%7 52 ¢ fRenew > B )ﬁ‘ & 354 control (3%
4 DPBS)# # » % 72 ] EE?“?" }_-‘/ﬁ}b o FA 100 pg/ml(+~ HE)FZ " fEZ 2
friiPeirenie WA G ok s R AP RERE 5 AP EIEEST AERER
¥ 72 pET RS me% s IR AR 0 A% 96 ) o AT
v R R T P R T g A e CBERE TR
S oo IO 30 pug/mlC) FME)F LT BRE C EISEEaen s PIERTE G o
£ i B # control fe i B 48 o E%,T-‘w Z2lE e

5
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Figure 5 # 15 & 2 5 5% % SKOV-3 m% k2 L #cfrd)k B (ICs)

BT
(a)

G.l. of SKOV-3 by Gt MeOH extracts

110.0% p————————— - ———— e — o —
c 90.0% P
9
E 70.0% P
2
£ [ 1Z50
% 50.0% = — ————— ——==308 1T 293 ug/imi~ "~~~
& 30.0% | |

10.0% |

: ] :
-10.0% L 10%./0 200.0 400.0 800.0 1600.0
Drug conc. (ug/ml)
Gt MeOH ext.qug/ml) | 100 | 200 | 400 | 800 | 1600

Growth Inhibition(%)‘ -3.60 ‘ 24.86 ‘ 72.95 ‘ 97.41 ‘ 99.80

(b)

G.l. of SKOV-3 by Gt EtOH extracts

90% ff—————————————— - — - ——————— - —-
E 70% | ////{
T I10¢
E 50% — 7L
8 -
-
a 30%-——————————;% ————————————————————————————

10% F — - —F;/—/l —————————————————————————————————

_109% L 100 150 200 250 300

Drug conc. (ug/ml)

Gt EtOH ext.(ug/ml) | 100 | 150 | 200 | 250 | 300

Growth Inhibition(%)| 5.89 | 28.06 | 51.74 | 74.17 | 89.15

Fig. 5 $+1; & Z 5 7% 1 SKOV-3 im¥e th2 L dcdr ik R (ICs)

96 3t 4% & well & > 3x10° cells/90 pl medium» 1§ % 3.5 % |k B it & 2
O E T (] 3) o P (B 3) 0 72 ) B S 4~ CCK-8 28] 10 ul » 37°C
fe% 2] p5 > % ELISA reader % % (& (3 < 22 %k £ © 450 nm) o S iF# 5 7 3|
dmre A L E A o 2R F I E B e k2 L fcdrd|k R (ICs) o (a)
V@YU MR 2 1Cs 4 5 300 pg/ml; (b) B E T o fEE g4
w4z 1Cs 4 5 200 pg/ml -
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Figure 6 4]* PhytoViewerBR 2.2 & 17 SKOV-3 m% k34 #2145 &
ZEB-$ 2 Affymetrix X AL AFIZ R TR EF I L $

F J&4p ¥ W 3# (Bioresponse fingerprint)

(a) (b)

Me2 Me3 Me4 Et6 Et7_ _ Me2 Me3 Me4
Union-1

=0

MeGt vs. EtGt
—union-1

3
]

"
-=.0
-5.0
-F.0
-0

—————1%
_—_—
P s e
e ————
= =
—
—————
—_—
e
—_—
P ————
—_——
—————
—_—
e —
T E————
-
——— ——
e —
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(©) (d)

Me2 Me3 Me4

MeGt vs. EtGt _Me2 _Me3 Me4 Et6 Et7 a0 Intersect ———————= 9.0
- intersect _I e ————
eppe——i—_— —_— 7.0
e —— ——— ——
. —_——
= -._.-_- = —— 7 S-D
3.0 L
——— 2.0
—_——
10 ——— '
e —
1.0 eeee— "
-2.0 I ——— -1.0
I_m —
20 |
——
—_—— el
I ——

Fig. 6 SKOV-3 ‘w2 tkik 3 N}, G2 542 2 K Rt & W3

SKOV-3 'm? $kk 4 #2315 § 35 B4 24 -] ¥ » $4 B~ 2 total RNA > {1 *
Affymetrix 4 #f g 7| AL F] & A 17 2 mRNA £ e % 5 53
PhytonewerBR 228 % ~47(a, b)) F 3|¥73 DI L ke data ¥ ihgenesy 2 R B
A 4i(c,d)» FF] & e data @ R I genes B F - R TR L - B gene
B¢ % 57 ¢ genes 2 mRNA transcripts £ ¥ control 2 4p vb 3 4v & 5 0 AR B o
(a) ‘SEmE A7) 671 i genes > d B ¥ F MRS G T T B E B bk

Ll(Me2~Med) &2 .4 21, % 7. ¢ s 5 P40 m....f’_‘v' (Et6 ~ Et7) » H gene expression
23 2 Apiehgad profilee (b) 45 $345% 207 fiF 3 P40 ke B](Me2~Med)
ST A 4919 71 376 B genes o b ()4 17 19 Bl sk FIH S 0 % & (Me2~MeA) P
NEHHLF o d BV 'g Ii(Me2~Me4)= e fF > # % gene expression & F f&4p i
hpg 4 profile  (c) 5B #4471 3] 139 i genes © % 7t +«\+3§¢9 N %3
Bode it SKOV-3 ‘mfeth g 4 3 I IR AP (0ehF Jio % ¥ ac & 5 Wi 4p 02 40 Fe
s A o (d) Me2~Med) 538 < B 4 4717 31 198 1 genes » +* (c)Au\ 5 18 3] ch i F)
BWho RRAARI WURTIRERS O aF A EHRLF -
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Figure 7 = M9 T A2 B GA
(a)

. l.# i & .’.‘_
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Fig.7 = @R T A% ¢ S MH(LE B4 17

SKOV-3 fm® thdh 3 $24 % 27 f5 5 54 600 pg/ml 2 10%7 7 (Control
)24 ] p5 5 3 P~ 2 total protein » i TCA/Acetone F-v FTilks it 13 » 27— 4
FRERENT7 24 pH3-10 # & % : 105.6 pg protein sample ; pH4-7 17 & ¥% : 144
pg protein sample) » 4%, 7 & fk;’f?}_/1~ pF : 150,000 VHr © - @@ * 10% SDS-PAGE
§4% 7 -] p¥ 3 bromophenol blue }& 1 "4 T % o MM H T > X F > Fa (S o I
PDQuest Image Analysis software # 7> 5 11 % 2 R 2P LR L E 2B
v R 44717 106 B £ R Fed Lo B-ded FEE BT ko TR B0 Tk

%(In-gel digestion) > * MALDI-TOF 4 17 » i MASCOT F 4% &+t % » 73] 51
B3 gy FGELEA )
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Figure8 1% GeneGo Meta Core'" 3§ ! & 3-% %493 M 152 Bl
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@

Fig. 8 b. Shortest path(& & ) H3°
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Ganoderma lucidum Ganoderma tsugae
(Photo : George Barron) (Photo © David Work)

Ganoderma applanatum Geastrum fornicatum
(Photo © 2003, 2005 J.K. Lindsey) (Photo : GUIMBERTEAU)
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General compounds and eflects of Ganoderma reported in the literature until 2004

Compound Effect Reference
Adenosine Antiplatelet aggregation Kawagishi et al. (1993), Shimizu et al. (1985)
Lecting Mitogenic Ngai and Ng (2004)
Polysaccharides Antifibriotic Park et al. (1997)
Antiherpetic Eo et al (1999%,b, 2000), Kim et al. (2000), Oh et al. (2000)
Anti-inflammatory Ukai et al. (1983)
Hepatoprotective Zhang et al. (2002)
Hypoglycaemic Hikino et al. (1985, 1989), Hikino and Mizuno ({ 1989),
Tomoda et al. (1986), Zhang and Lin (2004)
Immuno-medulatory - anti-tumour Gao et al. (2000a,b), Li et al. (2000), Li and Zhang (2000),
Ooi et al. (2002), Sasaki et al. (1971), Sone et al. (1985)
Miscellaneous (radiation protection, Kim and Kim (1999b), Lee et al. (2001)
DNA damage, anti-oxidant)
Protein (“LZ-87) Immunodulatory van der Hem et al. (1995)
Immunosuppressive van der Hem et al. (1995)
Terpenoids and related compounds Anti-bacterial Smania et al. (1999)
“Anti-complement” Min et al. (2001)
Anti-inflammatory Kleinwiichter et al. (2001)
Anti-oxidant Zhu et al. (1999)
Antiplatelet aggregation Shiao (1992)
Antiviral El-Mekkawy et al. (1998), Mothana et al. (2003)
Cytotoxiaty Gao et al. (2002), Gonzalez et al. (2002), Kimura et al. (2002),
Lin et al. (1991), Su et al. (2000), Wu et al. (2001)
Enzyme inhibitors Lee et al. (1998)
Hepatoprotective Chen and Yu (1999), Kim et al. (1999)

Hypolipidemic (chloresterol mhibitors)

Hypotensive

Komoda et al. (1989), Shiao (1992)
Morigiwa et al. (1986)

R. Russell M. Paterson / Phytochemistry 67 (2006)
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Eight Common Species of Lingzhi in Taiwan
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(a) TLC profiles of Ganoderma sp.: (b) HPLC profiles of Ganoderma sp.
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"téx— ~ CCK-8 assay R %

A

wi

1 2 3 4 5 6 7 8 9 10 11 12
100 | 200 | 400 | 800 |1600 - 100 | 150 | 200 | 250 | 300 | _pjank
/ml jug/ml /ml /ml | ug/ml ug/mliug/ml | pg/ml| pg/mi pg/mi
EtOH EtGt
DIWGE DIW DPBS
10 20 40 80 | 160
mg/ml mg/ml |mg/ml | mg/ml{mg/ml| —blank

96 Ebﬁ‘ﬁ% % - 712 % ~ 7|5 blank(E § medium »© # fEiwre)2 ¢t HpE
well & » 3x10° cells/90ul medium « %96 34 45 4|4 % 4 % > A w5 : (1) (A1-D6)
FA P F 2P R 5 B 100020004000 8000 1600 pg/mls 12 % 3.5 ¥ fg &0 control
2o (2)(A7-D12)# = 4. F 7 ¢ fE B4 100 > 150 » 200 > 250 > 300 pg/ml »
ME P A ¢ Egehcontrol 2o () (EI-HO) A 24, % 22 85+ -k X P4 10> 20 >
40> 80 160 mg/ml > 12 % = 2 33 -k encontrol & - (4) (E7-H12)# = DPBS -
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e~ ~ SKOV-3 ‘% $k RNA $ P~2_ & F # % (Quality control)

— 1.2%3% 5 #5285 7 & £ ¥7(Agarose gel electrophoresis analysis)

1.2% Mel Me2 Me3 Me4 Et5 Et6 Et7
agarose gel
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— Affymetrix Chips Service Report

— ~ The Processing of Affymetrix Genechip

# National Research Progress for Genomic Medicine

Microarray & Gene Expression Analysis Core Facility

The Processing of Affymetrix Genechip

Sample
OD measurement SONRaynhissis
Total RNA Electrophoresis Total RNA cDNA
(MRNA) (MRNA)
cRNA synthesis
. cRNA
O.C. Labeling
Fragmentation
Fragmented cRNA
Washing
Scanning & .. Hybridization
Staining

Chip processing
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= ~ RNA Quality Report

National Research Progress for Genomic Medicine

Microarray & Gene Expression Analysis Core Facility

RNA Quality Report

Operator: __ S Date: __ 2007/3/29

® RNA Purity test
Measure by UV spectrophotometer and Agilent 2100 Bioanalyzer

Sample ID ng/pl 0D260/280 | OD260/230 |RIN (>8)| Approval

(>1000ng) Ratio Ratio (passed: H

(1.8~2.1) (1.5~3.1) unpassed;
)
S0302-001-Mel 1771.41 1.92 2.12 9.7 [ ]
S0302-002-Me2 1288.17 1.82 2.32 9.7 |
S0302-003-Me3 1472.07 1.89 2.25 9.7 n
S0302-004-Me4 1646.67 1.9 2.29 9.7 )
50302-005-Et5 1688.85 1.91 2.27 9.6 [
S0302-006-Et6 1367.61 1.83 2.32 9.6 [
S0302-007-Et7 1378.95 1.86 2.3 9.6 |

Operator: 311 FH Date: __ 2007/3/29

® RNA Quality test (by Agilent 2100 bioanalyzer)
Sample: 50302-001-Mel

GRESETY 2 8 § O§ . §

rRNA Ratio [28S / 18S] 1.73
RIN 9.7
Sample: $0302-002-Me2

Y o & EY = 3 & £

rRNA Ratio [28S / 18S] 1.75
RIN 9.7
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National Research Progress for Genomic Medicine

i Microarray & Gene Expression Analysis Core Facility

Sample: S0302-003-Me3

.
| |
: - ‘
i il |
i I= | " |
rRNA Ratio [28S / 18S] 1.78
RIN 9.7
Sample: S0302-004-Me4
|
Lo |
! ‘ I :
I | '
rRNA Ratio [28S / 188] 1.76
RIN 9.7
Sample: S0302-005-Et5
LF“I‘; I E’?
o B
. L :
&t I | s
wdde J]. e !
_I_t \}U' l"\ ol A bt i_
rRNA Ratio [28S / 188] 1.76
RIN9.6
Sample: S0302-006-Et6

€
T
= e ———— =
e b ey T SR S N )

|
|
|
|
|
|
|
|
|
i
o

A T TR S R YRR S T S
rRNA Ratio [285 / 18S] 1.77
RIN 9.6
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Sample: S0302-007-Et7

[Fuly e
|

= et e
A =

1 |‘l :Ir.\l..k N|I!, ‘h“.’l I‘.}- | 'L
i R ; i
rRNA Ratio [285/ 18S] 1.7
RIN 9.6
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f National Research Progress for Genomic Medicine

Microarray & Gene Expression Analysis Core Facility
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Operator Signature: Yek A \%




= ~ Sample Labeling Report

National Research Progress for Genomic Medicine

Microarray & Gene Expression Analysis Core Facility

Sample Labeling Report
Operator:___ ST 4 Date: 2007/4/10

® Experiment setup and result

The concentration of cRNA should be more than 0.6 £ g/ L

cRNA synthesis Fragmentation
Sample ID Input (ul) | Product. (ng/ul) | Approval
S0302-001-Mel 19.32 931.53 [ |
S0302-002-Me2 13.62 1321.98 n
S0302-003-Me3 13.85 1300.05 [ ]
$0302-004-Me4 13.73 1311.15 [ |
S50302-005-Et5 15.02 1198.56 [ |
S0302-006-Et6 9.59 1878.09 [ |
S0302-007-Et7 9.89 1820.16 [ |

® Result with cRNA fragmentation (Checked by Agilent 2100 Bioanalyzer)

© The fragmented cRNA size should be distributed from 35 to 200 bases after a
standard fragmentation procedure.

© The RNA ladder is a set of six transcripts with lengths of 0.2, 0.5, 1.0, 2.0, 4.0
and 6.0 kb.

Sample: S0302-001-Mel
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National Research Progress for Genomic Medicine

8t Microarray & Gene Expression Analysis Core Facility

Sample: S0302-003-Me3

jun] W ChK

Sample: S0302-004-Me4
i'.': ‘ Lt
o

1

Sample: S0302-005-Et5

) F4 CRHA

L2

Operator Signature:
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z ~ Array Output Quality Report

f National Research Progress for Genomic Medicine

Microarray & Gene Expression Analysis Core Facility

Array Output Quality Report

Operator: STE Date: ___2007/4/11

The Expression Report file (.rpt) is included in the disc, which we gave to user. Most of
the information about the array quality could be found in it.

For more details about the array quality check are introduced in the handbook: GeneChip®
Expression Analysis Data Analysis Fundamentals which could be download from the

web page: http://www.affymetrix.com/support/technical/manuals.affx

The quality of array control tests that we have done as shown below:

Check Items Descriptions Definition
Array Image Without seriously artifacts OK
Background 20-100 OK
Noise <10 OK
B2 Oligo Performance Alternating pattern on border OK
Image Checkerboard pattern at corners OK

Array name OK

BioB: 50%A; 50%P OK
Hybridization controls

bioC, bioD, and cre: P OK

Either 3°/5” probe set of GAPDH or |OK
Internal control genes )

3°/5’ probe set of actin < 3

The data is output according of the expression analysis settings as shown below:

Scaling: Normalization:

User defined User defined 1
All probe sets 500 All probe sets

Selected probe sets Selected probe sets

The default settings are “scaling all probe sets to target signal: 500” and “normalization

by user defined in value: 17

Operator Signature: Vé-f V(\ %
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*+4%- -~ Genes number by PhytoViewerBR 2.2 processing

1. Genes expression of SKOV-3 cells under the treatment of MeGt vs. EtGt
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2. Genes expression of SKOV-3 cells under the treatment of MeGt
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<2-DE Electrophoresis>

2-DE Lysis buffer

-80

10 mL
Urea (FW:60.06) 4.8 g (8 M)
CHAPS 0.2 g (4%)

40% Bio-Lyte (IPG buffer)

Add befor use (0.2-0.25%)

DTT (FW: 154.25)

Add befor use (50-65 mM)

225 ml
10% TCA in Trichloroacetic acid (FW:163.39) 25¢g
Acetone ddH,0 11~17.5 ml (till 25 ml)
(-20C) Acetone 200 ml
DTT (EW: 154.25) Add befor use (20 mM)

10 mL
1% Bromophenol blue Bromophenol blue 100 mg
“C) 0.5 M Tris-HCI I ml
1.5 M Tris-HCI 1L
(pH 8.8) Tris-HC1 (FW:121.14) 181.7 g
(4ml/17cmstrip) TEF DTT (FW: 154.25) | TAA (FW: 184.96)
buffer (Add befor use) (Add befor use)
Equilibration buffer I 4 ml 40mg (1%) —
Equilibration buffer II 4 ml — 100mg (2.5%)
500 ml
Urea (FW:60.06) 210 g (7 M)
IEF buffer SDS (FW:288.38) 12.5 g (2.5% w/v)
(aliquots in -20°C) 1.5 M Tris 17 ml
Glycerol 176 ml (35 %)
ddH,0O till 500 ml (about 150 ml)
1% Bromophenol Blue 1 ml
18x18 cm® | ddW | 1.5 M Tris-HCI 30% 10% SDS | 10% APS | TEMED
(50ml/gel) | (ml) (pH 8.8) Acrylamide/Bis | (add before | (add before (add
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(ml) (ml) use) use) before use)
10 % 19.8 16.7
1% | 182 12.5 18.3 2 ml/gel 400 | 30 pl/gel
2% | 165 20 04% wh) | pl/gel
Overlay Agarose 100 mL
(2ml aliquots in 4°C, and Agarose 05g
melting at 100°C befor use.) | 1% Bromophenol blue 1 ml
1X Running buffer 99 ml
1L
10X Running buffer Tris-HCl 30.29 g
Glycine(FW:75.07) 1440 g
SDS(FW:288.38) 20 g (2% w/v)
1L
Gel fixation solution Methanol 250 ml (25%)
Glacial acetic acid 100 ml (10%)
ddH,0O till 1L
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<Protein in-gel digestion for MALDI-TOF MS>

100 mLL
50% ACN / 25mM Ammonium NH4HCO;3 Ew: 79.06) 197.65 mg
bicarbonate Acetonitrile 50 mL
25mM Ammonium bicarbonate 100 mL
(pH 8.0) NHHCO3 #w: 79.06) 197.65 mg

clinging to the sides of the vial (20ug / vial).

| Gently tap the vial on a lab bench to dislodge any powder

Trypsin solution | | Add 200uL of Trypsin Resuspension Buffer (50mM acetic acid)
(Promega — 20ug/200uL = 100ng /UL

Sequencing Grade | | Aliquot to 10LL/tube, and store at -20 °C

or

Modified Trypsin | | Thaw the 10uL aliquot, and dilute with 990uL 25mM NH;HCO;
(#V5111)) — lug/mL = Ing/uL

Thaw the 10uL aliquot, and dilute with 40uL 25mM NH,HCO;
— lug/50uL = 20ng/puL

| Aliquot to 100L/eppendorf, and store at -80 °C

100 mL
1% TFA /100% ACN Acetonitrile 99 mL
Trifluoroacetic acid I mL
MALDI-TOF MS matrix solution 1 mL
(prepare just before use, or 4°C for less HCCA 1 mg
than 1 week) 0.1% TFA / 50% ACN I mL
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<SDS-PAGE>

0.5 M Tris-HC1 50 ml 500 ml
(pH 6.8) Tris-HC1 3.03 ¢ 30.29 g
25 ml 50 ml
0.5 M Tris-HCI (pH 6.8) 6.25 ml 12.5 ml
2X sample buffer Glycerol 5ml 10 ml (20%)
(Iml aliquots at SDS 1.025 ¢ 2 g (4.1%)
-807C) DTT w: 154.25)(or 2-ME) 775 mg 1.55 g (1 ml)
ddw till 25 ml till 50 ml
Bromophenol Blue P b
0.5L 1L
10X Running buffer Tris-HCI 15.14 g 3029 g
(4C) Glycinerw:75.07) 72.0¢g 1440 g
SDS(Fw:288.38) Sg 10g
0.5L 1L
1X Transfer buffer Tris-HCl 1.51¢g 3.03¢g
with 20% (or 10%) MeOH Glycine 72g 144¢
with or without 0.1% SDS | 10% (w/v) SDS 5ml 10 ml
(4C) Methanol 100 ml (or 50ml) | 200 ml (or 100ml)
0.5L 1L
10X TBS Tris-HCl 6.06 g 12.11 g
(pH 7.6) (47C) NaCl(Fw:58.44) 40 g 80 g
1L 2L
1X Washing buffer 10X TBS 100 ml 200ml
(TBST) Tween-20 1 ml 2 ml
50 ml 100 ml
HEPESFw:238.31) 048 ¢g 095¢g
2X HEPES MgCl, 0.02¢g 0.04 ¢
(pH 7.0,4°C) KClFw:74.55) 0.08 g 0.15g
NP-40 0.5 ml 1 ml

96




S ml 10 ml
2X HEPES 2.5 ml 5ml
5M NaCl 500 ul (0.15 g) 029¢
HEPES/NP-40 NP-40 50 ul 100 ul
cell lysis buffer Protease inhibitor 0.5 tablet 1 tablet/1.5 ml
(4C,-207C) Cocktail tablet (750 ul) Q-water (-20°C)
Add before use 100 mM Na3VO4 50 ul 100 ul
Fw:183.9) (-20°C)
Ser/Thr-Phosphatase 50 ul
Inhibitor Cocktail
100 ml 500 ml
10% (w/v) SDS 20 ml 100 ml
Stripping buffer 0.5 M Tris-HC1 12.5 ml 62.5 ml
(47C) (pH 6.8)
B -ME 694 ul 3.47 ml
ddW | Gel Buffer | 10% SDS | 30% Acrylamide/Bis | 10% | TEMED
(ml) (ml) (ml) (ml) APS (ul)
4% 6.1 1.3
5% | 5.7 1.7 g
6% 5.4 2.0 30 ul
7% 5.1 2.3
8% | 4.7 2.5 0.1 >, 7
9% 4.4 3.0
10% | 4.1 3.3 Nz
11% 3.7 3.7 60 ul
12% 34 4.0
13% 3.1 4.3
14% | 2.7 4.7

Stacking Gel(_F%%) Buffer—0.5 M Tris-HCI (pH 6.8)
Resolving Gel(™ 4%) Buffer— 1.5 M Tris-HCI (pH 8.8)
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<IEF Program for 17cmstrip>
Rehydration 50V 14Hr
Run IEF Step 1 (2 #) 250V (linear) 100Vhr
Step2 (2 #) 1000V (linear) 400Vhr
Step 3 10000V (linear) | 15500Vhr
Step 4 10000V (rapid) | 67000Vhr
Step 5 10000V(rapid) | 67000Vhr | Total 150K
Step 6 500V (rapid) 00
<IEF Program for 7cmstrip>
Rehydration 50V 13Hr
Run IEF Step 1(2 #) 250V(linear) 250Vhr
Step 2 4000V (rapid) | 29750Vhr | Lotal 30K
Step 3 500V (rapid) 0
= #2SDS-PAGE>
for 17cmstrip
Step 1 0.25-0.5 W/ gel 1 hr
Step 2 3-5W/gel V and I to max 1 hr
Step 3 12.5-15 W/ gel 5hr
for 7cmstrip
Step 1 30V I to max 20 min.
Step 2 110V 1.5-2 hr
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“+4%L = ~ GeneGo Meta Core'" signaling networks legend

(@)
_\\ Network Objects

‘ Generic enzyme
KINASE PHOSPHATASE
‘ Generic kinase q Generic phosphatase

‘ Protein kinase q Protein phosphatase

‘ Lipid kinase q Lipid phosphatase
PHOSPHOLIPASE

‘ Generic phospholipase
et TS

“ Generic protease ' G-alpha

‘ Metalloprotease t RAS - superfamily
ez — e |

Generic channel

Generic receptor
Ligand-gated ion channel GPCR
oltage-gated ion channel

Receptors with enzyme activity

Muclear receptor

Generic classes

Receptor ligand
Transcription factor

Praotein

Cell membrane glycoprotein
anchoring phospholipid
Malecule

Inorganic ion

I 6 ¢ O=-1<® x &

Reaction

G protein adaptor/regulators

G beta/gamma

Regulators (GDI, GAP, GEF)

Heterotrimeric G-protein

Adaptors/fregulators

Generic binding protein

»>e

Adaptor

~ o~

Group of related object(s)

Group of objects with cormmon properties

Protein complex

Group of proteins physically connected in a complex

User created group

Group of collapsed objects chosen by user
Group 1
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Object highlighting

Nodes and root nodes

Found object
Object selected an the search pane

Manually selected node(s)
Object{s) selected by ctrl + click on it or by click + drag rectangle around it

Highlight by mouse over

Highlight upstream objects

When the mouse is over an object (node on a network), the closest interacting nodes are highlighted in CYaN if the
direction of interaction is from the initial object

Highlight downstream objects

* 2 ®®@®

Wwhen the mouse is over an object {node on a network), the closest interacting nodes are highlighted in vellow if the
direction of interaction is towards the initial object

Root nodes

Root node{s) for network expansion (building)

Object{s) from a user-specified uploaded list or from experiments

Initial object{s)
Object{s) chosen to build the pathways from

Intermediate object{s)
Object{s) situated along the pathway

Terminal object{s)
Object{s) the pathways terminate on

eee®

Possible combinations of three above marks {except the first one)

@@@®@

Expression data

Overexpressed gene(s)

Genes with higher conditional expression level compared to the experirmental "contral”

Underexpressed gene{s)

Genes with lower conditional expression level compare to the experimental "control"

Mixed-expressed gene(s)

hh b

Genes with conditional expression level statistically different from the experimental "control”, with the "sign" of
expression varying in different experiments

Red circle

»

The links terminated due to a restriction of the number of steps in network expansion.
Metwork may be expanded from such nodes

Blue circle

L

The links terminated due to network truncation,
Metwork may be expanded from such nodes
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_\\ Interactions between objects

Functional interactions

. Positive effect
. Megative effect

. Unspecified effect

Mechanisms

Direct interactions

B Binding
Compound binds the enzyme or receptor
Cleavage
¢ Cleavage of a protein at a specific site yvielding distinctive peptide fragments,
Proteolytic cleavage can be carried out by both enzymes and compounds
o Covalent modifications
Protein activity regulation by covalent binding of a small chemical group to the aminoacids of an active site,
CN Competition
o Phosphorylation
Protein activity is altered via addition of a phosphate group
P Dephosphorylation
Protein activity is altered via removal of a phosphate group
T Transformation
Tn Transport
z Catalysis
Tr Transcription regulation

Indirect interactions

E Influence on expression

Compounds change the expression level of target genes indirectly, for instance by binding to upstream receptars

Unspecified interactions

Mechanism is unknown

Logical relations

@ Class relation
Object belongs to a generic group of related objects

@ Complex subunit

Active protein is a subunit of a protein complex
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