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—{ Abstract }

The Effects of Cobrotoxin on NF-«B Activation in
Human Prostatic Cancer Cell Line(PC-3)

Chae Sang-jin and Song Ho-seub

Department of Acupuncture & Moxibustion, College of Oriental Medicine, Kyung-Won University

Objectives : The purpose of this study was to investigate the anti-caner effect of cobrotoxin on the
prostatic cancer cell line(PC-3).

Methods : After the treatment of PC-3 cells with cobrotoxin, we performed fluorescence microscope,
MTT assay, Western blotting, Flow cytometry, PAGE electrophoresis and Surface plasmon resonance
analysis to identify NF-«B, the change of calcium and NO.

Results : 1. The expression of NF-kB was decreased at InM and was decreased significantly at 2,
4, 8nM.

2. IxB, NF-xB inhibitor, was decreased significantly at 8nM and p-IxBa, phosphrylation of kB, was
decreased significantly at all concentrations of cobrotoxin.

3. The expressions of pd0 and p65 were decreased significantly and dose-dependently at 1, 2, 4, 8nM.

4. The expression of pd3 was increased significantly at 1, 2, 4, 8nM.

5 The calcium concentration in cell wasn't changed at 1, 2, 4, 8aM, but was increased
dose~-dependently at 30, 70, 130, 250nM comparing with lower dose of cobrotoxin.

6. The NO concentration in cell was increased significantly at 1, 2, 4, 8nM.

7. In immunochemical staining, we found that cobrotoxin-immunochemical complex move into
intracellular space dose-dependently.
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Conclusion : These results indicate that cobrotoxin has anti-cancer effects by inducing apoptosis.
Key words : Prostatic Cancer Cell Line, Cobrotoxin, NF-xB
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Cobrotoxing V. lebetina Turanica (Russia Academy,
tashkent in Uzbekistan) [sigmaiit, ZEB]NA <18t
A @K 3Aste] AMEA T

3) 7171

Liquid scintillation counter(model LS 3801, USA),
immage analyser (Mitsubushi electric Co., Japan),
FACS calibur flow cytometer(Becton Dickinson,
NJ), Delta Scan System(Photon technology
international; Prinston, NJ, USA), ELISA(Sunrise,
Austria), Luminometer(LB 69P WinGlow, Germany),




Cobrotoxinel AYA FHE NF-1B G4 vjAe 9%

Spectrometry(Spectra MAX plus, CA USA), Gel
drver(Model 583 Gel dryer, CA USA), Centrifuge
(HA-1000-3, KOREA), C02 incubator(MCO-17AIC,
JAPAN), flow cytometer (CoulterAl) BIACORE
2000and CM5 sensor chip BIACORE AB (Uppsala,
Sweden)o|t}.
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Cobrotoxin& 32 SF+& 843t 01, 05 21.0
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2) AEF 8Y L Az F32 F¢

PC-35  2x105cells®  penicillin  (100U/m),
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plasmid DNA (0.2g)& Opti-MEMI Reduced Serum
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serum) 50x£9) ¥ o} 4%t} Lipofectamin 2000 A&
A Opti-MEM I Medium (or other medium without
serum) 50p89 Lipofectamine 2,000 3ulE 4o AL
oA Bl o] DNAE 4AojFoith 583 widsty
[DNA with the diluted Lipofectamine 2,000(total
volume; 100u0)] 43 2087F Ao Hbx]3}o
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z} welloll Yol 1Al EE0A transfection A Zth
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4) Cobrotoxin®] NF-kBo v]x= g3k

(1) ANEFEY 2 AFSA

Y32 EL oju] By WHE I MYste
ok® astrocytes AEE AMEE Estsitt widd
AL E PBSE 23] AAF F 4TeA 10000g2 5+
7 94l 2ejsted PBSE AASS T AlEE 10mM
HEPES (pH 7.9), 10mM KCl, 1.5mM MgCl2, 0.5mM
dithiothreitol (DTT), 02mM phenymethylsufonyl
fluoride (PMSP)E TAE $59 AE 400uL ¥l
vortex3hal 10870 icedld BT T 4TolA
25,0002 6237 94 B3t LY £ A
Ao wzlz doj@ AHELS 20mM HEPES (pH
79), 420mM NaCl, 15mM MgC2, 20% (v/v)
glycerol, 0.2mM EDTA, 0.5mM DTT, 0.2mM PMSF
2 IR A7 95 CE 100pd ¥l vortexdt L
icedl A 2087 BRI T 4TA 250002 687+
A4 Bt A3d GBuE A& o] £9& EFdt
a -70Co ARSI HEFZFEY G¥AYL
Bio-rad protein assay kitE AM&-3ste] S35 &
Were] Zxurdle gy gtk 1.46mg/ml
bovine plasma gamma globulin stock standardE 4
Zo| ART BAgdoz gAEte] Mg T
standardE Zvisigich @@ TEET EvjE A
22 247 1048 96well microplate o] ¥ @3
A2ke. 93l Bio-rad protein dye reagent& 200u4
¥ Egetd 58 F¢ WSAIZl ¥ ELISA plate
readerdl A 5%B5nm= &35S A% FEF o
3 Ao tiglete] Alge gl Ak g 4t
Zshych

(2) Oligonucleotide Probe A&

#2223 NF-kB oligoneucletided Z¥AREE
atol 7] 9Ja) EMSAES +335ith. DNAZZEH-¢
of t]3t NF-kB oligonuclectide (promega, catalog
E3201)= NF-«xB DNAZ#H$o) dig consensus
sequenced) -GGGGACTTTCC-7t e ]
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#7412 oligonucleotide24] Promegadl Al T3t th
AP-1 2 NF-kB oligonucleotide probeE 57| §
e 15w A3 d4EYE FRA olFsd
oligonucleotide (5ng) 349} 10x polypolynucleotide
kinase buffer 25, 100uCi [y-32P]JATPEZ £33 &
FHHe2 FRFE Yol 3F F97 Bt HE
£ 3ta o} EFA) 1409} T4 kinase Gunit)S HF
o2 Yol EF Yol Eolde FHE W0
YojUE & 37ColA 4HET BXEH. uheg A
7 ¥ 50mM Tris/HCl (pH 75)& Yolal 50me)
97} H % & oligonucleotide?} ElYE E§AL 3
A8t} Sephadex G-50°] €°1¢l+ Nick column
(Pharmacia Biotech)$ 7}X3 NF-xB oligonucleotide
probeE &5 At BAYYL d&3 2ol
columngtel]l Sle BHg Wy % equilibration
buffer] 10mM Tris-HCl (pH 75)2 g A&t
columng Aol F25+ & 2 3n02) equilibration
buffer& AH8-3+) gel& #3233} st} Equilibration
buffer’} gel bedo]l €A3 F4+d F, NF-kB
oligonucleotide ¥H$-89 50ulE columnol ¥WolF4l
I F7H o2 400 buffer& 48 B2 S gel bed
2 o714 891t} Oligonucleotide probe &8 ik
71 918 column o}g FEol| tubeZ X3 F 37}
2 A0mE o YoiFo} WA 8219 oligonucleotide
LA AASI) AAE oligonucleotide & 14
& 9ANE 3t 2m] scintillation cocktail&%o] &
oJgl¥= vial®l 2o} scintillation counter(Packard
Instrument Co., USA)E AM-3t9 oligonucleotide
probe?] radioactivityZ 233}t

(3) PAGE #A7194%

Oligonucleotide probe] ZA3Es-& 317] H3le 5
el 259 [10mM TrispH 7.5), 100mM NaCl,
1mM DTT, 1mM EDTA, 10%(v/v) glycerol, 0.1xg/
mé poly dI-dC, 0.1ug/ml bovine serum albumin]® 5
s B FEES EFT ¥ o] EFUAL 158 4T
olA =gl ¥EAAY 2 vl [v-32P] ATPE &
A% 100,000cpm¥ oligonucleotide probeE YoiF 1
FHTE THAY HAFHAE Bz I F F2d
A 202 FF BAEI EFAE vhSAZ Y NF-xB
o] A% TEHE Yolry] 3 EMSAE F8317] 9
st fellA AL oligonucleotide ¥H&ool] 2ul
0.196(w/v) bromophenol blue dyeE YolA A7|4d%E
o A3t T 10me9) polyacrylamidetbis (3026:0.8%
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w/v)et 384me F7F5 2Ea 5x TBE (500mM
Tris pH 80, 450mM borate, 5SmM EDTA) 25mE
3 godo) APPY A=E 10%(w/v) ammonium
persulfate 05m¢® TEMED 25uE& %7} &3¥std
6% non-denaturing gel& A thg, AR A
3 5 2yd9 A7l E frEldgel £98 Fof gl
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AMgEln,  HI|AE gl 150VE 1A RES
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S5} &3l loadingdt 150VE #7195 3%
t}. Competition (specific and non specific) assay$t
NF-kB 74 unit] pss 2 p509} antibodiesE ©]&
3ted super shift & EZ NF-kB DNA-protein
band& <155t

A7) 5] BY gel®& 3M filter paperol
polyacrylamide gel€ €2% 3 slab gel dryer(Hoffer
Scientific Co. SE-1160)2 80T olA] 1417t AFAI7]
T -70CAM ZBAAY 3F F 7FEE X-ray
film (Kodak Bio-Max film)-2 d4rsted NF-kB 2§
T g4EE sty
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1 volumes®] waterZ 1 volume of 5x lysis buffe
of Yo AL A 429 equilibrate 1x lysis bufferE
srEgich WA WA E vlElx PBSE AT 1x
lysis bufferg® ¥ ¥ (e.g., 4001/60mm culture dish,
9001/100mm culture dish or 201 per well of a 9%6-well
plate) 1 £E dolWrt. 2849l microcentrifuge tube
of AZE YA 12000gelA 1527 d4Ee & F
supernatant £ cell lysate 2 70T~ BA3IA
wellZ 201 9] cell lysateE R plateE injectors} 2
o] luminometeo] A3} injector &3t well B
1002 9] luciferase assay reagent 23 10%37F ¥
BEE F33%

6) Surface plasmon resonance analysis
(X9 S22 93 24%)

BIACORE A& # ¥ Control softwaregE &5
A7l & BIACOREY syringe ol 9425 U= F
7N¢) tubeE HBS buffer 7} £ 1< bottleell ¥ o]
Zt}. Sensor chip case?] 4l U sHEe] WS
HHA insert part | 2] sensor chip (CM-dextran)2-
ARt EDC (ethyl-N-(dimethylaminopropyl)



Cobrotoxin®l AH4A GAE NF-4B 84 A& 4F

carbodiimide)$} NHS (N-hydroxysuccimide)& 1 : 1
(EDC 501 ¢ NHS 50 1) & 43914 sensor chip $Joll
&350 J BV S B3 AU sensor chipe] &
A87} E¥ Chip o p30 & coupling AAFEY|&
HBS bufferol] o)Ay s A)7)& Ao] Fon 3
FTEEE 10200 g/miE YFEZ I} p50e] AL
200 g/mlg AHR-3}%3 2.8 injection 390 WRU g
°] 20003 % =719 binding ©] 2" Aojg ¥ &
Atk IM ethanolamine, pH 85& ©}&3t sensor
chip £HS 143 A7) 1, melittin & bee venom&
125-2000 nM (2000 nM, 1000 nM, 500 nM, 250125
nM) ¥917} H 52 HBS buffer2 3418l sensor
chip $il &2 &t} Melittin 2} bee venom injection
o] ¢ ¥ A3 pi0 9 melittin ¥ bee venomE
A9H ez FElshs AR o= protein 9 A
Zol wet pHE A3 AREstEd), melittin 3
bee venom 7-9-9l& 50 mM NaOH pHI2E A}&3}
Ak A dolE = sensorgramolgh: dEE ¥
Alg® &9=  Resonanece UnitE<  Response
Unit(RU)E A}&-3t=d), 1000RUS ¥3HE= 1ng/mm2
o] A% W3E onjgth The BIACORE 2000
system & o] &3tk 2 Z Y Kinetics analysis
=BlAevaluation 3.0 software (BIACORE AB, 5-
75450, Uppsala, Sweden)& ©] &3}

7) AEW cobrotoxin® uptake A&

IM sodium bicarbonate 0.5 mL o] 2 mg/mL
melittin S ¥ % 1M sodium bicarbonate 50 L &
vt pHE 2%t Room temperature] ]

reactive dye’t 1 0& vialdl protein solution
Yo T vialgtell €9 & magnetic stir barg ©)
£3}] Room temperatured] Al 1A17F §9F £823] =
ot} Labeling ® protein & columnd] E23&E ¥
elution buffer® &0} ¥t} Raw 2647 (05x
106 cells/cm2) & chamber slide (Lab-Tak II
chamber shider system, Nalge Nunc Int., Naperville,
IL, USA) o 37C, 5% CO2 oA 24 A7t vl 3
Alexa Fluor 483 dye € €2l melittin € 2+ chamber
o] 5 10 mg/mls =2 & A F 37C, 5% CO2
A 24N o gt wiAE WEln 4%
paraformaldehyde 200 ml € Z+ chamberell Yol 4
oA 1 A7t B 1A AR F 360 ol & o] &3
o]  Confocal laser scanning microscope (dual
wavelength scan, MRC1024, Bio-Rad, Hercules, CA,
USA) 2 immunofluorescence imagesE &4 3ith

8) A Ad¥

2E AAGe A+ EFHAR §93, SA
A ML sigma state program (SPSS, USA)S o]
£3t5ity EA8H F94E& ANOVA test & tj=
73 A7 HEE tukey testel]l 28] P<0.059)
A4S Fold Aoz 734
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1. CobrotoxinO| NF-xBoll o|x|= &gt

1) Cobrotoxin® %o @& NF-xB 230 v|xE= 93K (Fig. 1)
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4 8 CT(nM)

. 1. Effect of cobrotoxin in the activation of NF-xB in PC-3 cells.

Values are mean+SD of three experiment with triplicates.
*. significantly different from control.
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2) Cobrotoxin®] &% W& IkBaol u)X+ 93 Fig. 2)

120 ¢

o 8 &8 8 8

0 1 2 4 8nM(CT)

Fig. 2. Effect of cobrotoxin in the activation of kBa in PC-3 cells.
Values are mean+SD of three experiment with triplicates.
% significantly different from control.

3) Cobrotoxin®} =9 W& p-IkBadl] u|x]= 93 Fig. 3)
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Fig. 3. Effect of cobrotoxin in the activation of p-lkBa in PC-3 cells.
Values are mean+SD of three experiment with triplicates.
= significantly different from control.

4) Cobrotoxin®] Fxo W& p509] vX+= A3 Fig. 4)

4000 ¢
3ot
200
1000

Density

ot ' -
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Fig. 4. Effect of cobrotoxin in the activation of p50 in PC-3 cells.
Values are meantSD of three experiment with triplicates.
*! significantly different from control.
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5) Cobrotoxin®] &= W& p6sel nx]:= 9 8k(Fig. 5)

2(1)0

1800 T

Density

8

o

0 1 2 4

8 CT(nM)

Fig. 5. Effect of cobrotoxin in the activation of p65 in PC~3 cells.
Values are mean+SD of three experiment with triplicates.
*! significantly different from control.

2. Cobrotoxin0| p532]

2ol olxl= L EHFig. 6)

1 2 4

8nMI(CT)

Fig. 6. Effect of cobrotoxin in the activation of p53 in PC-3 cells.
Values are mean=SD of three experiment with triplicates.
= significantly different from control.

3. Cobrotoxin2] M| =ZLj

Z=ol olxl& Y EKHFig. 7, 8)

13
12 ; i }gig%a f r}f‘qj‘\j{i%
. IR
§| 11 i { gﬁﬁ@%ﬁ
© i Wi fbatts B
: b ey
o f}ff { By A CT 1 nM
10 il ' : CT2nM
3 CT 4 nM
e T 8 o
ISR
? 0 200 40'0 600 800 10100

Fig. 7. Effect of lower

Time (sec)

doses of cobrotoxin in intracellular calcium level in PC-3 cells.
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15 W
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11 o
¢ CT 30 nM
\i CT 70 nM
10 - SR | ¥ TTUUCT 130 aM
W, v e CT 250 nM
i
9 T — — T T
o 200 400 600 800 1000

time

Fig. 8. Effect of higher doses of cobrotoxin in intraceliular calcium level in PC-3 cells.

4. Cobrotoxin® MIZL NO MAMo| o|x|= ¥ EKFig. 9)

*

5000 ;

4000 -
—_ z *
p |
£ 3000 |
®
B 2000 *
O i
< 1000 .

O H —— 7-, U __ IO - = eI
0 1 2 4 8 nM CT

Fig. 9. Inducible effect of cobrotoxin on NO level in PC-3 cells.
Values are mean*SD of three experiment with duplicates.
*. significantly different from control.

5. Cobrotoxin® PC-3 MZL| ZE=Fig. 10)

Fig. 10. Uptake of cobrotoxin into PC-3 cells.
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otobi 7] 93 cobrotoxin®l FEol wE ®IE
9 cobrotoxin®] §%7F ot whel NF-xBe 2
AL rdes ¥ F ok

PC 3-cellol ] NF-xB inhibitor$] IkBe} 2R 0]
Ab3}sElo] "ol ke p-IkBad] FEE 913 A3} |
kBaE 8 uMollA Fo8H AP o, p-lkBae &
£ %9 cobrotoxindll A 23 Al s T

NF-kBZ °]5i p07 pble € F=0AM 2

o froalo

- BHA skl

B AT A PC-34 ¥+ cobrotoxin®] W2 Fk
(M) A= MEA AA factor2 ZE3H=6 2%
T9] cobrotoxine &% 9J&H 02 NF-kBY| 4%
AATFozA AFAE FE3E Ao Addn
o]+ NF-xB< #4337 st f-el=e NF-«B
ZA oA Gl kBY fE7t A9 S Tl
Z9 593 NF-kBS 7A3hs pi0 2 psdl ke
29 o|FAAE SstME THHAUL ol dF
AREANY FEEA oste] FAsE NF-kBE
cobrotoxine] SA# Ao} IAshed] o] ATl
t NF -kB2 subunitql p0 2 NF-xB& Z/33A]7]

291 IKK$} cobrotoxin®] 7+8HAl 2 &3t NF-
KBJ %}"é% AAete Aoz FRHAJY 53| &
3 AL [KKadl A$E AEXF7]E A= cyclin
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g ZAFE g#zd 91o1® cobrotoxinol
‘IKKS-Q} @i}ﬁ}@l IKKa«l E84371 o]FolWdd
AEZF718 FAE 7+ 3o o] & A7/ B4E
z oz wuEl.

po3e AIE7E £48 ol AEAE fEE o T
s AXA 2d A =R o] Bdo] F7}
A ATA}L fFEHE A0E gudHed & 97
M & cobrotoxing A EH T AEHOE HX
Al FEATI FAS Aoz FHES Bl
Ak
243 NOE it oz X9 Fa3 Aze
vehdle EZolAA A atoln kzte] A
A& NF-kBE 8433le AR ¢eizloy, 1
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