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Abstract
Backgrounds:
Glioblastoma multiforme (GBM), a malignant grade IV tumor, is the most common malignant
primary brain carcinoma, with an incidence of low 5 year survival rate and high replase rate.
Currently, standard treatments in the clinic such as surgery, chemotherapy and radiation therapy are
mostly limited by low therapeutic efficiency. Protodioscin (PD), a saponin extracted from rhizomes of

Tribulus terrestri (Chinese herbal). Previous research indicated that PD can protected PC12 cells
against ROS-mediated apoptosis through activating PI3K/AKT/Nrf2 pathway and miR-124
modulation. According to cancer research, PD is cytotoxic effect to cancer cell, particularly in
leukamia, prostate and colon cancer.Taken together, PD is a possible treatment options foranti-tumor
mechanism. However, the molecular interaction related to the apoptosis and autophagy of GBM is still
unknown. Thisstudy project will focus on the molecular mechanism of PD induce cell apoptosis and
autophagy.

Materials & Methods:

Cell viability of GBM-8401 and M059K was detected via MTT assay. Apoptosis, mitochondrial
membrance potential and cell cycle were detected by Flow cytometry. The acidic vesicular organelle
and cellular ROS level were analyzed by ImageXpress PICO via staining with Acridine Orange,
hoechst33342 and DCFDA dye, respectively. The expression of related protein after treated with PD
(0, 6,12, 18uM) were measured by western blot.

Results:

The results of MTT assay suggested that cellular viability obviously decreased after treated with PD
in 24 hrs, particularly onthe 12-18 M dose range. The ratio of late apoptosis, total depolaration and
number of autophagic vesicles were increased in direcet prportion to PD concentration. Additionally,
the western blot has confirmed that apoptosis related protein(cleaved-PARP, cleaved-caspase 3) and
autophagy related protein(LC3B-II) were increased Vvia treatment with PD. Moreover, the ROS level
was enhanced by PD treatment in GBM-8401 and M059K, which induce cell apoptosis. However, in
the case of co-treatment of si-LC3B and PD, there was no significant change in the proportion of
apoptosis, mitochondrial membrane potential, and PARP expression compared with PD treatment
alone. Itis demonstrated that PD play in the role of promoting autophagy is not a protective
mechanism to avoid apoptosis. Moreover, the expression of Mcl-1 and p-AKT were decresed in high
dose PD treatment via western blot.

Conclusions:

Above results demonstrated that PD can inhibit cell growth via apoptois and autophagy. In addition,
the increasing ROS level and cell cycle arrest promoted the progression of apoptosis. Moreover, the
case of co-treatment of si-LC3B and PD showed that the role of PD in promoting autophagy is nota
protective mechanism to avoid apoptosis. At last, the relation between apoptosis and autophagy was
upregualted by PI3BK/AKT/mTOR pathway. Previous research indicated that released BECN1 from
Mcl-1-complex can lower expression of Mcl-1,which enhanced apoptosis and induced autophagy.
Although the regulation between apoptosis and autophagy via decreasing expression of Mcl-1 is still
unclear, PD can decrease cellular viability via the mechanism of apoptosis and autophagy has
certainly confirm.
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HPmkiE > FRSEFETEUIRA
Annexin V/PI
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%18 A& B dish 4c» 2 kA Protodioscin(0 ~ 6 ~ 12 ~ 18 uM) » 24 /] P s » LR wm¥e A i
BB o FEigr MTT S5 4piuis * Trypsin #2272 dish 4 &t > .~ 2000rpm 5min 15 uf 3
kL PBS w3 fs £ Lo f jike > i@ % MuseR Annexin V & Dead cell kit i =& % ¢ 10
A R AN LAt S - WA L
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Boo &3 (1:2500) F & 2 P & F* TBST E4iF% 3 X > *  Immobilon®
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1. fI* MTT :2%~ 17 Protodioscin(®l- - Protodioscin i* § %1 Bl) ¥ GBM-8401(®l- B)*
MOS9K(R]- C)enim®e 5% F % it o % % 4 ¢ Protodioscin )k & + = pF » GBM w7 tk
FE FNE2 T "% > ¥ 3] Protodioscin ¥fGBM-8401 2 M059K E tmie & |4+ o

A B C

GBM8401 24hr MO59K 24hr

) " B 1(._\ ’ g 100 I3
-0 " < <
° o ,{ AR P — z &
YOy T > 5 3
B T nc-—<\ ) E 50 s
[ 4 3 3
\L “ HO QH 8 o
HoO" \_//\DH
OH o
o o 3 6 12 18 24 ]
Protodioscin PD(uM) PD(uM)
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2. A BAEREALI100 BB T w2 ERC  FPUSREBES LR A pEme
BEPETEE G A% > GBM-8401 2 MO59K 'w ¥ %P Af i 55 -

s
GBM-8401
Protodioscin(uM) 0 3 6 12 18 24
MO59K
Protodioscin(puM) 0

3 6 12 18 24

(=)

3. |* Annexin V/Pl § % » % GBM-8401 2 M059K *m*z * Protodioscin(0,6,12,18uM)zJ2
S k= WL IR s P B ER S 12uM > 18Mm pEE- L G Rg 2 H P ugg
A= W hlkES PR AT S EEEY 2 T EF R e EE > cleaved-caspase 3

cleaved-PARP v AR 5 12uM ~ 18Mm PF 4 JLp &g + 2 (B = B) -

A GBM-8401
Protodioscin(uM)
¥ e Live(%Gated)
‘ Early Apop (%Gated) 38 388 44 444
‘ Late Apop./Dead(%Gated) 32 2.96 1236 21.64
Total Apoptotic 7 6.84 16.76 26.08

Protodioscin(uM)

Protodioscin(uM)

oy Live(%Gated) 8925 8939 6835 5271

' Early Apop.(%Gated) 57 43 6.67 8.88

=M;. Late Apop./Dead(%Gated) 383 52 2132 3142

oy et Total Apoptotic 9.54 9.50 27.99 40.30




GBM-8401 MO5S9K

Protodioscin(puM) 0 18 Promdloscm(pM) 0
- ----------IC'““'C‘”ARP M

GAPDH |_ — ———

Cleaved-PARP ‘ :

GAPDH | o e e— o— |

4, FEFRNWET =F ke g R ¥ Protodioscin k& = pF > GBM-8401 3 M059K ‘m
e er“ B2 i gt pje A X2 F 3 kR PF(12uM - 18u|\/|)l:’i’ %4\:%@" A
Bl(FAp£10% 2 ¢ > Ble A) > 2Rad > L8z ¢ cytochromeC # o (Blz B)

A GBM-8401
Protodioscin{ui) 0 [} 12 18 Protodioscin(uM)
Live 9175 o116 74
Depolatized Live 308 6.30 7.6 2190
Depolarzed Deacd 2 1.95 4.41 285
Total Depolarized 588 8.2 22.06 24,54

Protodioscin(pM)

Depolarized Live
Deparlarizes] Desd 513 3195 045 12.90
Total Depolarized 9,40 1711 2537 2581

B GBM-8401

Protodioscin(puM) 0 Protodioscin(uM) 0
e[ D DD e |G EDED

GAPDH |- S T SE—— ‘ GAPDH P— --—‘

(B =)



5. MPI%d 55 e th A 17 PDY e i 0B R R SR 0 T U PDY
GBM-8401£ MO59K =+ %64 % & » GBM-8401 fLPD@T GZ/MEP_P 2 910% > @ MO5S9K
Tom AR

Protodioscin(uM)
1 DNACONTENT PROFILE 1 DNACONTENT PROFILE 1 DNACONTENT PROFILE 1 DNACONTENT PROFILE
[ o
3 ; i 3 o
z & - | = (§ £ 4 £ 4 .
GBM-8401 3 |z 2 : H_
(8] (&) (8] % (&)
012345678910 0%&:‘345678910 01234567891 012345678 910
DNACONTENT INDEX DNACONTENT INDEX DNA CONTENT INDEX DNACONTENT INDEX
DNACONTENT PROFILE DNACONTENT PROFILE 1 DNACONTENT PROFILE DNACONTENT PROFILE
€ = €
MO059K z H 2
(&) o (&)

Count
AN LB
PEREECTT.

01 23 4586 T 8 910 012345678910 012345678 910 v 223,418 6.7 81 -510
DNACONTENT INDEX DNACONTENT INDEX DNACONTENT INDEX DNACONTENT INDEX
4 MO359K
Pruludm\unlle Protodioscin(puM)
subG1(% Gated) 0.3 0.1 0.1 0.1 subG (% Gated) 3.1 20 sl 3.0
GO/G1(% Gated) 35.6 324 28.1 26.2 G0/G1(% Gated) 61.3 64.2 61.9 62.4
S(% Gated) 15.1 14.8 13.3 9.4 S(% Gated) 11.6 12.8 13.4 12.4
G2/M(% Gated) 49.0 52.7 58.5 64.3 G2/M(% Gated) 24.0 21.0 21.6 222

(M1)

6. *AO % ¢ 2 » 5 & ¥ kw2 R#FH 4 17 GBM-8401 ¥ MO59K 7 1% Protodioscin
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