chststary opstal x| M3pE 1520114 3€)
Korean J. Orient.Int. Med. 2011:32(1)33-42

A%, WARAZ, b F2EL AND daskd ATARY

Altered Protein Expression in Ovarian and Cervical Cancer Cells by the Treatment of
Extracts from Ewonymus alatus Sieb, Oldenlandia diffusal Willd)) Roxburgh, and
Orostachys japonicus A. Berger
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ABSTRACT

Background : Despite recent advances in cancer management, prognosis of ovarian cancer is poor. Anticancer effects of herbal
medicine, such as Buonymus alatus Sieb, Oldeniandia diffusa (Willd) Roxburgh. and Orostachys japonicus A. Berger, have been
reported in treatment of ovarian and cervical cancers, but the systematic approaches to explain their molecular mechanism(s)
have not yet been established.

Objectives : To establish a basis of understanding for anti-cancer mechanisms of herbal medicine, we profiled protein expression
in human ovarian and cervical cancer cells treated with the extracts from Auonymus alatus Sieb. Oldenlandia diffusa (Willd.)
Roxburgh and Orostachys japonicus A. Berger.

Methods : Human ovarian cancer cell line NIH:OVCAR-3, and human cervical cancer cell line HeLa were employed in
the present study. Whole protein was obtained from the cells harvested at 48 hours after the treatment with herbal water-extract. and
analyzed by 2DE-based proteomic approach.

Results : Various changes of protein expression induced by the herbal treatment were monitored : down-regulation of
molecular chaperone (calreticulin variant), glycolytic enzymes (D-3-phosphoglycerate dehydrogenase, glyceraldehyde 3-phosphate
dehydrogenase and alpha-enolase), RNA processing molecules (hnRNP A2/B1), and antioxidant protein (peroxiredoxin 1).

Conclusions : Repression of glycolysis has been accepted as the mechanism to increase anticancer reagent’s effect. Thus,
down-regulation of glycolytic enzymes by the herbal extracts suggested a possible synergistic effect of herbs in the presence of
platinum-based therapeutics. In further study, as well as the synergistic effect of the herbs, it has to be further validated
whether artificial regulation of hnRNP A2/Bl1 in ovarian cancer cells affects various cancer survival factors, since RNA
processing can be interrupted by deranged expression of hnRNP subtypes, and it results in an inhibition of cancer cell growth.
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(Oldenlandia diffusa (Willd) Roxburgh), <%
(Orostachys japonicus A. Berger)& AN
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3. Two-dimensional gel electrophoresis (2-DE)
U=} Tsoelectric focusing(IEF)E $13t«] 0.15 9
il =S 13 em immobilized(pH 3-10) nonlinear
gradient strips(Amersham Biosciences, Uppsala,
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D-3-phosphoglycerate
dehydrogenase

Glyceraldehyde
3-phosphate
dehydrogenase

Ea$S : Euonymus alatus Sieb / OdR : Oldenlandia diffusa (Willd.) Roxburgh { Oj : Orostachys japonicus

Protei Protein Expression?® Mr{Da) pl MALDI-MS
rotein
Accession Full Name of Protein E Oldenlandia Orostach: Peptid Sequence
No. uonymus diffusaf{Willd.) rostachys Theor. Obser. Theor. Obser. eptice Coverage
alatus Sieb japonicus Matched
Roxburgh o)
043175 D-3-phosphoglycerate down Ne down 57225 | 82000 | 631 7 14 25%
dehydrogenase
Q53671 Calreticulin variant down down down 47061 85000 4.30 4 14 3%
CAAZ5833 Qlycerzlgﬁcz:i:;f:;whale down NC down 36202 | 70000 | 826 85 8 3%

a : the expression compared to control

b : not changed

Fig. 1. Altered protein expression in human cervical cancer cell line Hela treated with three different herbs.

(A) Typical pattern of 2-DE images of proteomes extracted from HeLa cells after non- or herbal treatment.
(B) Enlarged 2-DE images demonstrating dysregulation expression of three proteins after herbal treatment. Three

proteins indicated in the enlarged images were identified by MALDI-TOF analysis as shown in the table.

0

0] (0.1 mg/ml)
5 10 30

OdR (0.1 mg/ml)

0

5

EaS (0.1 mg/ml)

0

5

10

30 min after treatment

© e w98 |Dhos pho-p38

k" - ’ P38

Fig. 2. Activation of p38 after treatment of herbs in Hela cells. All three herbs significantly increased
phosphorylation level of p38 at 30 min after treatment.

*0j : Orostachys japonicus A. Berger
* OdR : Oldeniandia diffusa (Willd) Roxburgh

* Fas :

Euonymus alatus Sieb
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Protein Protein Expression Mr(Da) pl MALDI-MS
Accession Full Name of Protein Oldenlandia i

No. Euonymus diffusa(willd) | Orostahys | oo | Obser. | Theor. | Obser. | Peptide Sequence
alatus Sieb Jjaponicus Matched Coverage (%)
Roxburgh

QzHJ60 hnRNP A2/ hnRNP B1 down down down 36041 50000 8.67 9 1" 3%

P06733 Alpha-enolase NCP down down 47350 65000 6.99 7 16 41%
CAI13096 Peroxiredoxin 1 down down down 19135 33000 6.41 85 14 60%

a: the expression compared to control

b : not changed

Fig. 3.

Fig. 4.
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Altered protein expression in human ovarian cancer cell line NIH:OVCAR-3 treated with three
different herbs.

(A) Typical pattern of 2-DE images of proteomes extracted from NIH:OVCAR-3 cells after non- or herbal
treatment. (B) Enlarged 2-DE images demonstrating dysregulation expression of three proteins after herbal treatment.
Three proteins indicated in the enlarged images were identified by MALDI-TOF analysis as shown in the table.
* 0j : Orostachys japonicus A. Berger

* OdR : Oldenlandia diffusa (Willd) Roxburgh

* Ras : Euonymus alatus Sieb

120 Hela 120 NIH:OVCAR-3
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% Cell Viability
E o -
= o =3

o Cell Viability

m
=
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| ) ]

o Eas OdR

onereated [T
—

Non-treated

Viability of human cervical (HelLa) and ovarian (NIH:OVCAR-3) cancer cell lines in the presence
of three different herbs.

Od reduced the proliferation rate of both HeLa and NIH:OVCAR-3 in a dose-dependent manner, however such
decrease was not clearly induced by other two herbs.

* 0j : Orostachys japonicus A. Berger

* OdR : Oldeniandia diffusa (Willd) Roxburgh

* Ras : Euonymus alatus Sieb
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