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ABSTRACT

Effects of Gleditsiae Spina(GS) on the Polycystic Ovary Induced
by Estradiol Valerate in Rats

Hee-Jun Gu, Sung-Hee Cho
Dept. of Gynecology, college of Oriental Medicine, Dongshin University

Purpose: In the theory of traditional medicine, Glenditsia spina(GS) can resolve
carbuncle, relive swelling, dispel wind and destroy parasites. This study was
designed to investigate the effects of GS on gene expression of ovarian tissue in
polycystic ovary syndrome(PCOS) rats.

Methods: In this experiment, female rats injected with a single dose of 2 mg
estradiol valerate(EV) and GS was given for 5 weeks. The genetic profile for the
effects on ovarian tissue in PCOS rats was measured using microarray technique,
and the functional analysis on these genes was conducted.

Results: 985 genes were increased in control and restored to normal level in
GS group. (B), 733 genes were decreased in control group and restored to normal
level in GS group. (F). Metabolic pathways related in B group genes were Graft—
versus—host disease, Allograft rejection, Autoimmune thyroid disease, Cytokine
—-cytokine receptor interaction, Small cell lung cancer, Type I diabetes mellitus.
Metabolic pathways related in F group genes were Antigen processing and present,
Adipocytokine signalling pathway, Focal adhesion, ECM-receptor interaction,
Pancreatic cancer, Notch signalling pathway, Tight junction. The network of total
protein interactions was measured using cytoscape program, and some key molecules,
such as c-Fos, c-Myc, ABLI related in B group, MAPKS, RASA1, CALR related
in F group that can be used for elucidation of therapeutical mechanism of medicine
in future were identified.

Conclusion: These results suggest possibility of GS as anti-cancer and anti-
hyperplasia drug in PCOS. In addition, the present author also suggests that
related mechanisms are involved in suppression of proto—oncogene such as c-Fos,
c-Myc and ABLI, and in regulation of cell cycle such as RASAI.

Key Words: Polycystic ovary syndrome(PCOS), Glenditsia spina, Anti-hyperplasia
drug
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Fig. 1. Peak pattern of RNA.

Quality of total RNA extracted from ovarian
tissue in PCOS rats. (A) Normal group, (B)
Control group, (C) GS group. RNA was extracted
by using Trizol reagent. The quality and
quantity was measured by spectrophotometric
absorbance and migration pattern of RNA.
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Fig. 2. Expressional profile of microarray.
The normalized ratios were hierarchically
clustered by using CLUSTER and then
visualized using TREEVIEW program. Red,
green, and black color represents up-regulation,
down-regulation, and no change of gene
expression, respectively. The color intensity
correlates with expression level of the gene.

3.DNA ¥ 2@ =239 49 432

hd FF AR Y

Fig. 2014 AAIZF 67) Foll 438k
ZAApe] AR Id g wels
A3 F2 B, C, E, Fao] 3, A
Tolle HlaA A FAx sy
Ak F 2002709 fFrHA7E A E A,
Aol 447), Batoll 98570, Ctoll 44374,
Dol 3770, Exell 66071, Faoll 73370
o] AL = A (Fig. 3).

A sy B o
- 51
1 1
23 at
2 237
51 ar
@0 T
g, gl
2 ]
L 4T
4 2
Cantral 5 Caritral [
i 4
54 3T
8 |3
e | = 0}
g1 2t
h a
o +
Cantral ne Cantn [
E o F iy
| 1
iF asl
24 a0
2 EEE
g3 2
ge Pyl

. [
o 1 E

Central &5 Contred a8

Fig. 3. Expression of genes in 6 subclasses
defined in microarray.

(A) gene increased in control and decreased
than normal level in GS group, (B) increased
in control and restored to normal level in
GS group, (C) increased in control and GS
group, (D) decreased in control and increased
than normal level in GS group, (E) decreased
in control and GS group, (F) decreased in
control and restored to normal level in GS
group.
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Fig. 4. Integrated analysis of pathway on
genes in B group.

To measure the effects of genes in B group
on biological pathway, integrated approach was
performed using signalling pathway impact
analysis(SPIA) algorithm.
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Fig. 5. Integrated analysis of pathway

on genes in F group.

To measure the effects of genes in F group
on biological pathway, integrated approach was
performed using signalling pathway impact
analysis(SPIA) algorithm.
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Fig. 6. Protein interactions between genes
in B group.

The network of total protein interactions
was measured using cytoscape program. The
database was obtained in BOND database.
Circles represent proteins that involved in
interactions with other proteins. Yellow circles
represent the proteins identified in this
experiment to be changed by treatment with
GS. Lines mean the protein—protein interactions.
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Fig. 7. Protein interactions between genes
in F group.

The network of total protein interactions
was measured using cytoscape program. The
database was obtained in BOND database.
Circles represent proteins that involved in
interactions with other proteins. Yellow circles
represent the proteins identified in this
experiment to be changed by treatment with
GS. Lines mean the protein—protein interactions.

V. v

PCOSE 71471 A ENA vz

T3 &R s stUEA 717 o
AE T 5~15% HAxe HHES Ho
™, t=2Ae] Ao, wighge) 9 E9,
47 &2 fagd, vivh gug @
2, OdA 279 dadd 5o A
el 2Ae 7HAGY, PCOSe] v
S 2599 B3 gEor 543 ¢
A 279 dagds A H &3
1= oy, 259 2ol ERH 0]
A Be ASE Bol e 2 U|FE

o
é
0,
i
K
pass
kv
rg
N
=
s
N
HN
flo
=

k1
-0,
i
tl
o
(> Flﬂ
e
By
o%‘,mrl'g
o, 2 =
”
feyd]
selze
< omy o e
—ﬁﬁgiorpm o
ZH oo

2
rO
t
rr
o
1)
3
£
rO
o,
o
@
rLood ox of uo

{ o
o by
B>
)
ol
fo
w
B
B
ofy
= o
N
- T
o N

fo

ofo
S

oo 4
_ o
(@)

o)
Q
o
wn
1o
R
o
1o
_L|_4
)
NI
il
fr
rO
Iy
o

=

>

o\

L

5y Jo
>,

i)
g

X

o rfr
4

o H l‘-?~ Om roe o
i d

to}. o] o trJr‘j/]r’ﬂ AT T
A, clomiphene?#& Hj
ZAA 5EE& 59 A=

2
2
LY
n)
N
M

PCOSE $Ho|goA F7de] mhab £
B, HASAHH, 1, B, KU, £ S
o] MF= 01*‘%}04 A 53 stk HF o
QoA 1Y So Bk FESLA, BRI
W EUBIIE, RENE o8 BRYE
o, BEAdE BT, BEE, 2ubg,
A, BYE 52 rgEew sgx

FF8 LTS BEEEINT S-S 2 A1)
M_uﬂ 5 BBV B SER U hn

RIS AT Ui i i<, B
rﬁﬁmﬁql—t— RGOS F2 &8

77



EAR7} estradiol valerateZ2 REE AR CHty

shATh Y T UL, MEEE, I
K, SOE Q1A X gstowH Jif
Kol = BENEE G IR T &, S W
Mol = S st RAaL, MBS E
el & KA ANES, K e 8
AR, gl EN - 2 58 88
ATt

2fls T3 (Leguminosae)ol <3k
AR 2 AT-(Gleditsia sinensis
Lam), FE9YWHG. japonica var. korainensis
Naki)®] 7MAE 7dxg Aoz (CAH[E
)y ol AS FEHASM, st
3, YR 2 BEREG | R, “AB|RE4E
FATiE BEOWTSES] i, fEi, BREIE, Tk
ik aiste %= ZFAAL dof, I,
EIE, R, MEK 59 AE 954
Ao XNB5AR AGolA AFREEI
o, BUERM, IMAAT 9 SHA=
Wzl we AHe 5 A dxnt
A 4H BRI FEARELEE TEY
Gleditschia saponin, amino acid, flavonoid
glycoside, phenol& 5°] B3 F 3 1o
o2 g ke] e 494 A7
' A" 5o v uiAFEA AEAge]

ol
-

AEzzd 2 dodd g3 g o] =
o] gatslag 2 F=owo] =g uwld
ps

[e]
S Hhbuwks, % 59 BMEALGH
bisys, 37 59 R, oY 5
g, 1Y S AMARE 59 o
T7F e, dulAe] HE Ao e
a0 o] {THFZE So B A7}
4=

ol AzAl= RS PCOSO| A%

\b]

s | 3
5SS o]&3le PCOS| 93 &3
7b QdeA &, 2 NAS FAA
A 9§42 A5 YEYI EHS
23l Felafraux B AFS A
Ao

B AFdAE @fik7 PCOS7E
1y 3 FoAN FE2E A X329 F3
24 o) oust TS nA=AE

£ Eg3to] cRNAES A28 thg cRNA
£ chipoll &gz o]Foxt}
2HA, AlZ25E F=H total RNAS]
Tof e A3 Aol ARPAA 9
o & A total RNAS] Quality
Controloll= RNA Integrity Number(RIN)
ko]l AF8EEH), RIN 52 migration %
peak pattern, 28s/18s ribosomal RNA 2]
HES ZAZ 3 BAH FH2A 1
~ 109 ®HAE 7HAH, IYPE total
RNA samples® quality AEE A5
1 At} High quality A|3E L3t
DNA microarray analysis® 3 A&
e dwrr o 7 ool B AT
Ao A Zff] A F AEZHE Lo
WA total RNAS 719522 migration
A1Z1 Az} 28s/18s2] BIZ} normal, control
I GSol zHzt 21, 1.6% 16S 712 &)
A3 RIN @& BT 96°2= A4tE o]
total RNAZ}F #4623t Jejds
& AATH(Fig. 2).

44 H7te T3 total RNAE ©

w}
T
O
=

78



The Journal of Oriental Obstetrics & Gynecology Vol.23 No.2 May 2010

AA cy3¢t cyb 2+
==, olgd 71z

=
Hol Mald FAAES WA PPEw
4% BAF 2% F 200209 FA%

ol Aol 4470, Boll 98570, Ctoll
4437Y, Dol 3770, Extoll 66070, Faoll
733707F slF =l B, C, E, F o] B3k
i, A, DFlE vl g 259 FHAT}
3T AcHFig. 3). ©]= PCOS kol
ojate] F 1472709 AV wE St
skt 1430709 A7 wd 7Hast
Row, wdo] FUHst FHAE F 987
Mo FAAE, gffle] Al 9ty
o] A FFELE HEOWIAY, A
4 BHo o 724 ar, E A 1430

Al FRA FAN TN FAATH
2 IR AY 3Y £F °

2 Ao Ao BT &3
A= HHEE AA W A EEE
2 A3 A7) ol HAFoA oAy 7t
A WqEgZH FAE dove 71
Graft-versus—host disease®} Allograft
rejection, 18|31 ¥ ZH xprpAy A3l
9] Y39l Autoimmune thyroid disease,
WA &443}e] ¥4 Cytokine—cytokine
receptor interaction, &1, E A9
Azl A FHL AT, FAEEY
Z7E B 4 = Small cell lung cancer
AR} #AHE FHAV FYg FFEL
2 BUYHFig. 4). & A< Ao
HAAZE vZGA o2 &3t Hof ¢
& ®F

ox
o
ol
fr
w,
riot
ro
s

>,
i)

S & 4 3tk IL-6& TNF-q, §}
|, dA=", oid x|l 53 A of
o] Z 7}l (adipokine)o] £3lH, FaH
ato| A IL-6, TNF-a9] v+ led
A3 vl gte] d#A dom, PCOS
o] EF F% gA AeH] deol &

A Y. kA, o]y d AFE PCOS

79



E/RI7} estradiol valerate2 REE ARl CHty

AA F7tEe] A IL-65 Eff F
o2 o] & F Ute TS AR
T Jeom, HEg 7)dd dg £&54A
77t desteEiet A4€En. CD28L T
ME o EAste W FHPo=Z T
A E 7} dFAA A A E (Antigen presenting

cel)7t ANE FLL ANE ©), Bz
AZA T AE B3] 23 4
A, weA,

N

lo}
fr
N
A
fo
rok

7R A E

ololl ¥7}3ted, Type 1 diabetes mellitus
BEet #h" FHA7E PCOS Fdol
ojste] e FrlstAvkrt Bl Fo

ool A4 FEoT Eoles

0 i om A =
o &t %,
o %
rir
ik o
B
= o
Lo
il
oo ol i
N oX,
Er
“ ﬂ.lﬁ,

zog suE FAA

Antigen processing and presentation, o}
t)x 71212 Aol Tds= Adipocytokine
signalling pathway, M ¥ A% 2 F3lq
T 8}+= Focal adhesion 52 A=z} &
dE FAAL fFolgt FFo 2 BotHFig.
5. olglgt A=) #Foste HEAQ] F
AAREREE AEAQ Ao Fa3gh J4&S
F33= Major histocompatibility complex
(MHC) class I, A|XW Az AL A A
A 23 98-8 sl c-Jun N-terminal

kinases(JNK), Akt, Al¥ A& 2@ Es3}

= A A

WA g FRAAE] F
E
b

i of 2
ko

2 o

>

s

=

offl

o

ft

N

signalling pathwayoll ##3|A Fi+e] 2
= AdkA 2l Adipocytokine©l] <3l
Aol LAt FEe A
2, 287

¢

2
f

4

%0

o

o

ol

o = ooy

o ﬂg lo
2 oo T

8 3

(o ol

o o_?‘_’,

_0|L
Ko
o o S O << 17

ol
-

Qb o xS oY oX

[
*
ST
w

O
-

M rR oE W > ol o |r my
41 4
e
of
ol
% of
N

do
2
>
iz
)
Lo
ol\
N

fr e
Z oo
(D
o o fr

_

0 rr

e T ofN
M o o X M

Ee 2R oot umehA,
AAE ofste] THE = @

%
AA A2d Yol EAsE vl
_(?4
9

i)

>

=

FE o]&3te wA3 E™ PCOSH
gAafe] 8 target moleculeE 3t
ot Bl &3t fHAE

A=)

4»
;9-‘

HES] 9]
(Fig. 6).
c-Fost 3 AH(proto-oncogene) 2]
SR, c-Jundt AgFete] AARIARR] AP-1
& s, dwrg oz 3} gxlE AP-1
& o FU¥S ou F. -Myce
Burkitt’s lymphoma Al AA Hx=2
A oH, Hol7b doAvbAY, 7 3%l
HAE u 4 dod= Aew IHA
AT V-abl Abelson murine leukemia
viral oncogene homolog 1 (ABL1) 9A]

Y A= IS5 X (chronic

80



The Journal of Oriental Obstetrics & Gynecology Vol.23 No.2 May 2010

myelogenous leukemia)oll Al A}F27A ¥
oY olegk Adte dazae] F40|
g 229 gy e B o3
Ao E M=, olHg FHA}F o] ¢
A= 7|EZHQ AE F2 % EaiupHo
T sl= Cyclin-A2(CCNA2), G2/mitotic
-specific cyclin-B1(CCNB1) So] 2%
ol AT

FEol £3 R4S wdd ©y
A YEYAE BN A3 duH A

X tAbel FHHSHA Fd = Mitogen—
activated protein kinase S(MAPKS), Al
xo B4 9 F3 £5 - B
= RAS p21 protein activator 1(RASA1),
Zg o]29 o]Fol sl Calreticulin
(CALR) 59 #3d#7F @d g5z
& HESAY FHd AATES & F
A A H(Fig. 7).

MAPK8= MAP kinase family 2] €%
o2 Axe AR, T4, £33 T s
B Bt Fod dwgo|np?
HktH o] MAPKS8E tumor-necrosis factor
o(TNF-a) = #A2d 59 A5o=2
HE A3 o] AEE apoptosisdl ©]
27 st 7|HeE A&dua ¢HA
ATHY. ® ATl Ans AWEE, PCOS
o] olsle] MAPKR8S] wWdo] Za
El:

e
F
o N
N,
Lo
2
23
)
-0,
Y
bl
=
S
>

[©)
AL 715 AE tAke] a7 2l
Folo o3t Al o= A HT)
RASA1 9] AlEe] 23 2 A79
ZAHd lojr] Fagh dwldE RASAL

o

1 71%<% 443 basal cell carcinoma
2 §aA7ItE Apdel 4EA Ao,

RASAL1 A= 2ffiol] o] AA

FEoE IRH AL daxze vy
A FAT 2e A4S AAstd 5
Hoge o] A4S o &+ e
7Fe/dol dnal g 5 Ao

CALR2 Zs3 ZAgsto] Zg9 o
ol #oste @MAS Agshe 3
A2 3ATE7E EEIAY FRE T
g dgsle] gSAog T I
Be gaste 4Fe I B A7
o AxolA gk7l CALRS 2d 4
TE BFeE IEAR AL AA Wl
A ol F e AT EF B A4
QFERH AEXE BT F Ids Ao
2 A4+ sl

ool AxE Tt & A= Eff
FI7F PCOSo Al dao] o] 24 Ee=

= vlolHy, 1 7|A S Z = cFos, c-Mye,
ABL1S} 2& ohi@s 99 FA429)
333t 5 RASALF 22 AX F4 =
A4g Bl FAAE ZAFEOR 9
A= 5o #HAol AT Aer A
ZrEt), . 2719 IL-6, Type I diabetes
mellitus A2 59 B43s= PCOSe

FHkE = IJEdES A5 T3
%

o oy
ZHos WAT & € BH 59 2
Bol S8 B F AL Aelehs s
e A7 vlolm, FF oo Y
A%H9 4P 2 A7t Bas e A
=9t
V.2 &

gl F&50] PCOS7} fite 313




Lo

(

]

1.

. PCOS 2ol oJsto] Tdo] 3hAas)
Ak
o

da 2 AN fAA B Gab] 1]
t 9ge #2d A9t 0oy 2y

gfafl Ae & AEXZHRE dojd
total RNAS A7]9 % ° 2 migration
A7l A} 28s/18s¢] HIZ} normal,
control®} GS++o| Z+zF 21, 163} 16

< 715 3Sl¥ 3 RIN 32 EF 9.609]

3= FHAE A ~F6
2 Urol E4% A3 Aol
ol 9857), Coll 44370, D+
o 77H, Eo 66071, F-oll 733719
FAAT = ek,

PCOS ol ofste] o] F7fst
ot o B =V S = I I ot B B i
FToZ IE5E FAREBTHH #
A" A YA D EZZ = Graft-versus
-host disease, Allograft rejection,
Autoimmune thyroid disease, Cytokine
—cytokine receptor interaction, Small
cell lung cancer, Type I diabetes
mellitus”} A4 = Ao}

A} efihl AL Asol 3
Frow I%W F
SERRE

FAAES(FE)T &
AL BEREEE=

processing and present, Adipocytokine

Antigen

signalling pathway, Focal adhesion,
ECM-receptor interaction, Pancreatic
cancer, Notch signalling pathway, Tight
junctionZ} A4 = Atk

. Btol &3 fFRAE st wd
uH

L FECIOE PP R E
AsHe wWAd YEYIE o3t

=
228 Ay} c-Fos, c-Mye, ABL1 %
o] FAA @A A5 AE Lﬂ_f

Z

-

- RIBVAE, BERE.

COREETS, SRR

A 3E. PGB O e

SRR

A= FAldd RS & 7 AATH
0% 2 o :2010d 4¥€ 289
O A A o 2010d 5¢ 4Y
[ A2 9 20109 59 129
A

L7 A A 3T s
Rol3}8}k3] %], 2008;51(8):805-19.

_—

. Stein IF, Leventhal NL. Amenorrhea

associated with bilateral polycystic
ovaries. Am ] Obstet Gynecol. 1935
;29:181-91.

CBRERAE, B, EA RS G 2 ENG

HEEE bt B RE B R Mot 1991
:1004-9.

RS EE A A SEDN LA 1
IE ST RIER. b EE. 1991;1:14-6.

- HME. FUNRIBE R RHE R TG A

{LagrhEE. 1996;17(1):9-10.

PR SRR I A DN L
SR AAEMTTEREDL. TR rhBE. 1994;14(2)
1123-5.

- S MEET. AAER BB EEE. Jbat

e BHE S it 1992;172-7.

i SCHR.
PERFELAE. 1983;10:32.

3, 2z
st Mg FAL 2004:481-2.

82



The Journal of Oriental Obstetrics & Gynecology Vol.23 No.2 May 2010

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

3

I Zffle] 7)ol vig
F3] A, 2006;21(1):44-9.
[Jy]. u}/ﬂ H],q]-?fﬂ
R o 7 A
u]j]‘:_ o3k, I:Hb‘]—
. 2007;28(4):779-90.
el FEaAwol
B B A7 dBD
. 2001;22(2):215-22.

/7], A8 emfY A94E

o LS

+ e
o o B
r

o o
f
B
_10"

of
G E
én:ﬂ*

4oL o re ooy
N

BN o
& o n2

ol

15

ﬁ

9
oF
il

[e3
ST S 04

)

mﬁ‘l 9lﬂ

oft

BT </ N R >k

ot
ﬁ

. 2008;21(1):55—69.

A EE B o] Estradiol
ValerateZ &3 ¥ e thdA
wad mAEs G sl
7}8}3] %], 2002;15(2):1-11.

97 T BRAGENREK Y] Estradiol
ValerateZ =9 3AF 9 oA
Aol PA = @ tHgrehEQl )
3] A. 2007'20(1)'84798

F2A 5. kY 0] Estradiol Valerate
2 =9 dAF9 oA die v
A= Q3 hgkehR-137-8k3] A, 2007

AeF 5. AN HE] Estradiol
ValerateZ =¥ 339 thdid
2o mA= FEF 2008;21(2):1-16.

Pak SC et al. Effect of Korean red

ginseng extract in a steroid-induced

21.

22.

23.

24.

25.

26.

21.

polycystic ovary murine model. Arch
Pharm Res. 2009;32(3):347-52.
Caillol M et al. Pituitary and ovarian
responses to luteinizing—hormone-
releasing hormone during pregnancy
and after parturition in brown hares
(Lepus europaeus). J Reprod Fertil.
1991;92(1):89-97.

Florell SR et al. Preservation of RNA
for functional genomic studies: a
multidisciplinary tumor bank protocol.
Mod Pathol. 2001;14(2):116-28.
Weis S et al. Quality control for
microarray analysis of human brain
samples: The impact of postmortem
RNA characteristics,
histopathology.] Neurosci Methods.
2007;165(2):198-209.

A g oA dah F5TY HAlA
A, gkl aets] Aeadak 2002:31
:38-44.

Zawadzki JK, Dunaif A. Diagnostic

criteria for polycystic ovary syndrome:

factors, and

towards a rational approach. In:
Dunaif A, Givens JR, Haseltine FP,
Merriam GR, editors. Polycystic Ovary
Syndrome. 3rd ed. Boston: Blackwell
Scientific Publications. 1992;377-84.
The Rotterdam ESHRE/ASRM-
Sponsored PCOS Consensus Workshop
Group. Revised 2003 consensus on
diagnostic criteria and long-term
health risks related to polycystic
ovary syndrome. Fertil Steril. 200481
:19-25.

The Rotterdam ESHRE/ASRM
Sponsored PCOS consensus workshop

83



E/RI7} estradiol valerate2 REE ARl CHty

Ao O)xj= &

28.

29.

30.

31.

32.

33.

34.

30.

group. Revised 2003 consensus on
diagnostic criteria and long-term
health risks related to polycystic
ovary syndrome(PCOS). Hum Reprod.
2004;19:41-7.
=9 thd A
I AF. g
2007;58-66.
Kimizuka F, Kato I. DNA chip
technologies and their applications:
towards functional genomics.
Tanpakushitsu Kakusan Koso. 1998
;43(13):2004-11.

Sokol DL et al. Real time detection
of DNA.RNA hybridization in living
cells. Proc Natl Acad Sci USA. 1998
;95(20):11538-43.

Schroeder A et al. The RIN: an
RNA integrity number for assigning
integrity values to RNA measurements.
BMC Mol Biol. 2006;7:3.

APFot 5. HA dA ¥ &A
o] o}t x €l TNF-q, [L-6 5=}
ded AP B =,
30(2):104-11.

Woerly G et al. "Expression of CD28
and CD86 by human eosinophils
and role in the secretion of type 1
cytokines(interleukin 2 and interferon
gamma): inhibition by immunoglobulin
a complexes”. J Exp Med 1999;190(4)
487-95.

3, oA, tha A
W e AFA. dEarrel
A]. 2006;49(6):1179-87.
D’Alonzo RC et al. "Physical interaction

36.

37.

38.

39.

40.

41.

42.

of the activator protein—-1 factors
c-Fos and c-Jun with Cbfal for
collagenase-3 promoter activation”.
J. Biol. Chem. 2002;277(1):816-22.
Lee S K et al. "Activating protein—1,
nuclear factor-kappaB, and serum
response factor as novel target molecules
of the cancer—amplified transcription
coactivator ASC-2". Mol. Endocrinol.
2000;14(6):915-25.

Soucek L et al. "Modelling Myc
inhibition as a cancer therapy”. Nature
(London, UK: Nature Publishing
Group. 2008;455:679-83.
Quintas—Cardama A, Cortes J. Therapeutic
options against BCR-ABL1 T315I-
positive chronic myelogenous leukemia.
Clin Cancer Res. 2008;14(14):4392-9.
Wada T, Penninger JM. Mitogen-
activated protein kinases in apoptosis
regulation. Oncogene. 2004;23(16)
:2838-49.

Derijard B et al. "JNKI1: a protein
kinase stimulated by UV light and
Ha-Ras that binds and phosphorylates
the c—Jun activation domain”. Cell
76 1994;(6):1025-37.

Rosell R et al. Influence of genetic
markers on survival in non—small cell
lung cancer. Drugs Today(Barc). 2003
;39(10):775-86.

Andrin C et al. "Interaction between
a Ca2+-binding protein calreticulin
and perforin, a component of the
cytotoxic T-cell granules”. Biochemistry.
1998;37(29):10386-94.

84





