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Abstract

Cancer stem cells are considered to be the main cause of cancer recurrence. This study focuses on
exploring the effects and possible mechanisms of newly synthesized indole compounds on cancer cells
and cancer stem cells. Through 7z vitro experiments, we used different glioblastoma cell lines to evaluate
the effects of compounds on cell proliferation, survival, and apoptosis. Tumosphere screens were then
used to assess the compound's effects on cancer stem cells. Research results show that the compound has
a certain inhibitory effect on glioblastoma and its cancer stem cells.

At the same time, molecular biology techniques were used to study the molecular mechanism of action
of the compounds, and the results showed that the compounds could affect cell growth and apoptosis
pathways. The findings are expected to provide in-depth understanding of the potency, selectivity, and
specific response of candidate anticancer drugs at the cellular level to cancer stem cells.

It 1s expected that the results of this study can provide important reference for the development of
cancer treatment drugs and promote the exploration of new methods of cancer therapy. This will help
1dentify more potential drug candidates and bring more forward-looking solutions to the field of cancer

treatment.
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Multiskan FC g &% i N
B R AR AR A
SINTEE
=~ BT
('R
7% IhiE IR
DMEM BRI E R gibco > FEHF A
P/S PitEE it oo AR 5 gibco
FBS RINETEEL SIGMA
B-27 Supplement EME R E R Thermo
F12 SHPEETE R
FGF i AR A ARG A R
EGF T ERRETF
JEAIAEREE > Medium BCEERB] @ 10%DMEM : FBS : PIS 42 =0 :1:0.1
FEFrARE (A 2 Medium BCE (LA ° DMEM/F12 ~ B-27 ~ FGF ~ EGF
() HA;
B DIgE KR/ T
Trypsin (BREHAF) {sE A B A A T gibco
PBS (Phosphate buffered TEEEE Nacl ~ KCI ~ Na2HPOs »
saline ) KH2PO4
Pippement (&5 F25) K B S AUSE 201, 20ul,
200ul,1000ul
DMSO s R B ALPHA
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EipN =N RRc
ERR LRI ARAR » EH
DMSO & ###1% 7120

(—) 52

& C KFEN)
~ MTT =55
7% K
MTT assay ( 3-(4,5)-dimethylthiahiazo (- | SIGMA
z-y1)-3,5-di- phenytetrazoliumromide )
~ PEJ7 B E(Western blot) B g F i
47 BRIR TEBIERE | TBRERAE
(for F) (for iF)
ddH,0 Fip=iet 4.9 ml 3.3 ml
Tris ALPHA 3.8 ml (pH 8.8) 1.5 ml (pH 6.8)
Acrylamid BIO-RAD 6 ml 1.0 ml
10%SDS ALPHA 150 ul 60ul
10%APS VWR 150 ul 60ul
TEMED BIO-RAD 6 ul 6ul
(CO)EHERIEHE SRR
7% Ihie M
PBS (Phosphate buffered | /& EEZE L Nacl ~ KCI ~ Na2HPOs »
saline ) KH2PO4
BSA/BCA-A/BCA-B HEEHEE BCA Protein Assay Kit
Lysis buffer SDS ~ Tris
Running buffer SDS ~ Tris
(=)##EE[] (transfer)
7% Ihie M
Transfer buffer Trs ~ glyeine ~ SDS ~
methanol
PVDF membrane
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(19) —&hdiife

Gy Gl IR

Caspase 8 Rabbit GeneTex

Caspase 9 Rabbit GeneTex
ERK1/ERK?2 Phospho Rabbit GeneTex
ERKI1/ERK?2 Rabbit GeneTex

AKTI Rabbit GeneTex

AKT1 Phospho Rabbit GeneTex

GAPDH mouse

TTBS Tris ~ NaCl ~ HCL ~

Tween ~ thimerosal

(F)=)ER
1.ECL-I
5 EEBI/ = KR
0.1M Tris (pH 9.0) Iml ALPHA
0.8mM P-coumaric 20ul
100mg/ml Luminol 7.5ul FERAK
2.ECL-II
5 EEBI/ = IE/MC
0.1M Tris (pH 9.0) Iml ALPHA
35% H,0, 3.4ul
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L > EEERAER — FEEIR '....: cck-8

&7~ WrFeEAwEE R - (PR E )
=~ EREHE

(—) Al BB

IR IR A R Y Medium SEAER—HEHOIILA 2ml PBS JEZERIR - AR FH 0
A 500 l Trypsin MEHBCABEFERE(37¢) 2 538 = JIA 3ml medium RHHAETT MRIEE
eppendorf B4 1.3¥1000 rpm &/ 5 s8R SR /AR > A Medium [EPE4HAE < HL 200
AHARIRANA 140pl Trypan Blue S o £ BB AR - stELEZT T HY4HR
B WARIETEATFRAVAINLRE - R 2 eraVAREIIE] 10 A8 - sl AR E R H AR

N I=V—3
FIRRESE, o

LRI Contrifuge the cell suspension and discard supernatant
\

N — |#— Cel pelier

m Resuspend cell peliet in PBS and add trypan blue to the mix.
PBS % /\mar-alue

y Incubation -

i 3 min
=+ —Resuspented i
) cells

m Add sample to hemocytometer and analyze cell viability under a microscope.

y ‘ ]
V. P y et o v {unstained)
/ . - .*' “ I Apogtotic cell
£r ) .\ Q v (stalrad)
Hemozytameter —
Created in BioRender.com bio

B ~ difEEERERE - (EREE: Created with BioRender.com)
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(Z) MTT &
# MTT #1 Medium DA 1:9 FREFTFRARE » WHRIFEABERENA - ERF 4 /N
% » B ARVAENE - WA DMSO /5 8 Tt dg o & 96 FLER L 27 e
FLL ST0nm Rz RAERSEE » WETHREER -

® Cell seeding in well plate @ MTT reagent addition @ Incubation for 3-4 hours

.'Tl
.-

@ Colorimetric reaction to determine cell viability @ Absorbance reading
b4 3
;
L4 Iy
. s
4 &
800S0 —

Mitochondrial My |

reductase | m—

)

Formazan _
Created in BioRender.com bio

B+ ~ MTT B ~EE o &R Created with BioRender.com)

(=) CCk-8 Bz
IMAEA R ERAST 1/10 Z CCK-8 MrfliR » 7 1-2 /NEF% - i 96 FLEREE £ 57
EERERELL 450nm Bz FMEROEE » WECHREER -

sessnnas Cytotoxicity LDH Assay Kit - WST ssssssss, ¥

R el

_ ¢ Cytotoxicity LDH Assay Kit — WST measures the LDH
SV LOH ki :  released from the dead cell when the plasma membrane

/N E A " /\ . E is destructed.

......................... Cell Cguntjng Kit-8 sassssssansnnns,

| NADH-~ - emnr ST
X Cell Counting Kit-8 measures the dehydrogenase activity

Ovindrogwies with NADH in a live cell.

NADA Mmm;ﬂ:‘w WST :

[/ ~ CCK-8 fEFRER o (ERIACE: A H] CCK-8 g HI4HAEE 4= Bl g5t - 2019)
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e U251 f2 U373 SlFEAERF B IET T &1k » DL 4x 10° FHANAREAE 6 A3

oo FRF— HERAHE AR R - BRRIIARPIHEEYIERI =H1& > (£ lysis
buffer(1% SDS > 60 mM Tris-HC1 pH 6.8)#F4HAEF TR > AFAHAEIR U SE4E 1.7 ml
Eppendorf » 2L 95°C f0#A 3 77 » W H FHEE N EZ 10 =R » HRBEFEXHE
PRARERE - ZEHUHEE (8 - #F BCA protein assay kit (#23225, Thermo Scientific
Pierce) (i e 2 BROHIE 25 H E R % > U S0 pg B 4x loading buffer (400 mM

3 Mercaptoethanol, 240 mM Tris-Cl pH 6.8, 4% SDS, 0.002% bromophenol blue, 40%
glycero) LA 3:1 #ERUEAITZ - FH 95°C /& 3 738 - M 12% SDS-PAGE EIkIZHIE
vk o [EEEEER Ry 140V HIEE 70 o> o SEBEHUNME - HFEZEVE 2 EUR T [
F 15V ~ 60 Sy B B B 2 B R 3 J M HE(PVDF membrane) o #2351
5% RE4F-4 blocking 1 /NFFZ 7% » [ IXTTBS JEAE =R » HIIAEHE —4hIe
Z 1% REYIR B 4°C T1#55% 16-20 /)NKf(overnight) » f@K[E[UL—&Kkbiks > PA
IXTTBS J&EHR=Z » A &% HRP-conjugated 22 4R HiREHYT 1%H BE 41 205
LA 30 rpm F&SRAE R 2 /NEF > BBFR —aRdias - LU IXTTBS B =K  ff&{HH ECL
substrate ( ECLI: 0.136 mM p -Coumaric Acid, 75 ug /mL luminal, 0.1 M Tris-HCI pH9.0;
ECL II: 2.4% H202, 0.1M Tris-HCI pH9.0) » 3 &R $iaga 2 eaRak - FIFS L

G253 M1 248 (Luminescent Image Analyzer, LAS4000, GE Healthcare) fiHE45E 5 -

@ Separation @ Transfer

J—-Fmer paper
o = el
& . T X

- Membrans

] — Filter paper

(3) staining (@) Visualization
Substrate  Signal
o

S Enzyme R —
k hhhhhh dary =

Primar ¥ \ antibody

..... ody ||| — -

Antigen — ()
Created in BioRender.com bio

B ~ PE5 SRR E BRI E - (BRACK: Created with BioRender.com)
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REATHIRIAER. - (P EE B R IR 1-2 WA B &Y ARl & o Pl TSR R 4HRR
R
(—) FARARESE A% U373 4iiEm 4 R
LB B R
{E&(EH DMSO 7B f#% 1A Medium % - EER 5T Ry F4H - 53 Al R PUfEe
FE(0.1 > 1~ 10 ~ 100 uM)AI LAY B e 4H(DMSO 100uM) » BA MTT st il &0t
& AT EAII A EE -

F— - FEUE LSS U3T3 4l B SRR  (FEE M)

Compound code Relative viability day4
MTT MTT
3.0 120 1
= )
= 2.5 < 100
320 == Z 804
- - (o)
411 =15 0.1 #M = g0
[+1]
£1.0 { o=t 1M £ @
® o 10 um 3
0/t 100 uM 20
0 4
R LN R 3 C  0AEM  1aM  10uM 100 4M
y
MTT
120 MTT
10.0 =
i 100
> 80
2 R £ 80
% 60 g
435 = > ’ . R > 6o
2 40 Wt ~1pM e
2 W T 40
B 20 Jr ey =-10 uM £
e— --100 uM 20
0.0
0
Y £ znava 4 S Cc 0.1 uM 1 uM 10uM 100 M
MTT MTT
35 120 1
i 30 g 100 |
% 2.5 —-—C % 80
436 = 2.0 =0.1uM > 50
:2: 1.5 1 uM 2
B 10 10 M w401
S os [}
: ~-100 uM 20
0.0
0 -
g 3 zDa\fa L C  04pM 1M 10pM 100 M
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455

463

485A

498A

563

567

relative viability
=T O
w o w o w

2
o

relative viability
SO0 PP NNBLW
o v ouwmowmowm

ol ol L o R
o wn o o

elative viability

= 0.5

o
a

MTT

-,

2
=
>
.-.:":""
1 2 3 4 5
Day
MTT

—-C

0.1 uM
1 uM
410 uM
«-100 uM

relative viability

-
«-0.1 M
=1 uM
=10 uM
=100 uM

e
0.1 uM
-1 M
=10 uM
«100 uM

o
0.1 uM
w1 uM
+-10 uM
+-100 uM

relative viability(%)

=

relative viability(%)

=

120

B0

20

120

80

60

40

20

MTT

c 0ApM 1M 10pM  100M

MTT

C  04pM 1M 10pM 100 EM

relative viability(%) \

=

120

100

B0

40

20

MTT N\

c 01pM  1aM 10pM 100#&1)

[ relative viability(%) \ [

120

100

80

60

20

s ~

=

c 0.1 pM 1 uM 10pM 100 uM

relative viability(%)

=

relative viability(%)

120

100

40 4

20 4

Mbmma
s & & & &

=

MTT

c 0ApM 1M 10uM 100 uM

MTT

C0AEM 1M 10aM 100 uM

(e — ] DUBZEE) > (LB 498A Je 485A HUFIRIRCER A H A L & )5
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relative viability(%)

& AERE Ry 100 uM BRFEERFETFR 0 > M bEd) 563 MEfELl LRI Seji 2 (H
ABBR EAIHIECR - AR 100 uM RHFERET 50 « RHaH MTT &R EE
HUAHSEIER > BEEERGRT =RIERFRER - SREERESRAR=H
AEAE S = RAVEE R A R AR o MRS AR E (E R i A B 59 498A
FAbEP) ASSA HETTHE— DAY

2. 16L& 498A K 485A ¥t U373 4HAEAIHIHIESIR

Compound code

498A 485A

120 120

100 X 100 -
=

80 1 z 80 1
8

60 1 > 60 A
o
=

40 1 w© 40 1
©

20 1 20 4

0 - 0 -

c 01uM 1uM 10uM 100uM c 01uM 1 uM 10uM 100MM

&+~ {LE¥ 498A KB AR5A i U3T3 HYE— T HIE(ERIRIE « fFEE %)

FhlE AR > FEREZIONEIR - (EEY) 485A HISEFRAEI FICH
AR ITETZ > TR 100 uM RHEERIIER 50 > FERATREZHI 485A friF—EL
IRFfI % PTRE S8 AL 4SRRI RICOURIRET © HIRY 485A $4HAE U373
AVHIRIRCER AR - BT SR A A EAH &I - 110 498A SRS - BAE
FRRE 100 uM R R A {ERY 50 SR MTEEIREE F 25 ~ 50 ~ 75 ~ 100 uM 44T
A - B 2 A BaE R LAET 5L 1650 -
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3. SR LS 498A B U373 AHARHIATHIEER

Compound code

498A
MTT MTT
120
3.0 - -
> 100 4
25 4 - §
. ) =
520 c g w
P . =
B1s 4 & . e § 60
-1 L - - -
3 1.0 A - '—"‘ﬂ'/ 50 g 40
»75uM E
05 - 200 8 =
0.0 .
0 1 B 3 C  25sM SOMM  T7SpM 100 uM
Day

E-+— - BeRE LS 498A ¥ U373 HUIGBERE AR © fFEH48)

80
70 o ]
_ % L
é 60 a
= ...,
= 50 ®
3
S 40
.g 30 y =-20.711x + 93.96
£ R*=0.7779
o 20
10
0
1 1.1 1.2 13 1.4 15 1.6 17 18 19 2
YR HEE

B+ - U373 I E R LAY 498A AR MIELR GRS « (EEE%)
¥t i st BeAS SR S 14 HL 10 ~ 25 ~ 50 ~ 75 ~ 100 uM = S5 DL
IINPITERFFATER 4R - 5T E% % 1C50 Ky 132.6 UM » K% 100 uM » IR
A98A SHAHHE U373 BRI AR - (R E B (0 A LA &I, -
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(Z) A ES LR b &8 U251 Sl AEREE

(B YEHRER A DMSO SR IA Medium 552 - B85 BF4H - SR
FEERE (0.1~ 1~ 10 ~ 100 uM) B HHILE(MDMSO 100uM) » LA MTT S sHl & R -

o FELARIETE S o FFAATAL U373 (W) BRI BT 9478 498A ~ 485A 2 563

epn

WERIEOR - B E ke 5 A B = 2B T, -

T AENSIGERL Y U251 difERIAE &

Compound code Relative viability

MTT

485A

0.1 4M
1M
o 10 gM
-+-100 uM

—--C
--0.1uM
o1 uM

+-10 uM
-+-100 uM

- .
810 { ¥
Sl
0.5
0.0 ——t
o 1 2 3 5
Day
MTT
3.0
25 . /
20 o S
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