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4ang A FXER FRICETR
DMSO Dimethyl Sulfoxide ZHRETH
FBS Fetal Bovine Serum fad Mg
PBS Phosphate Buffered Saline R IBR
oD Optical Density HEE
ICso 50% Inhibitory Concentration PEHIIRE
SD Standard Deviation PRt (R 2
3-[4,5-dimehyl-2-thiazolyl-2,5-diphenyl 3-(4, 5-—FZ-2-BEM).2, 5-
MTT -2H-tetrazolium bromide) ZRE R ME
CMC-Na Sodium Carboxymethyl Cellulose REPEAERW
TV Tumor Volume i 9B {4 7R
RTV Relative Tumor Volume FE XY b o 4 7R
NF-xB Nuclear Factor kappa B ¥ B F kappa B
I-«B Inhibitor of NF-xB BB FxB K F
KK Inhibitor of Nuclear Factor Kappa B 1B S
Kinase
ERK Extracellular Signal-Regulated Kinase MASME ST B
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MAPK 1
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PMSF
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SDS

TBS

HRP

ECL

c[AP2

Bcl-2

MMP 9

PPMI1D
(WIP1)

Inhibitor of Nuclear Factor Kappa B
Kinase Subunit Epsilon

Ethylene Diamine Tetraacetic Acid

Mitogen-Activated Protein Kinase 1

Phenylmethanesulfonyl fluoride

Revolutions per minute

Trihydroxymethyl aminomethane

Sodium dodecyl sulfate

Triethanolamine buffered saline

solution

Horseradish Peroxidase

Electro-Chemi-Luminescence

Cellular inhibitor of apoptosis 2

B cell lymphoma/lewkmia-2

Matrix Metalloproteinase-9

Wild-type p53-inducible phosphatase-1
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& T NF-xB {5 Si@RMARL AN GA13316 M55
RYHPEIE
BroidE: OuERR
S W T4 BeL

WR #H
(BUERAYASREZHERAGNLGBEARRE, ZHEH, 650500)

IR

[H %] ZTF NF-xB 5 5 @BHMALEY GA13316 XN LR RIFMGIER.

[ 8) 1. UAEBEM Caco2. HT29. HCT-116 AR, FH MTT L4701
&Y GA13316 ITMHUIMBEHIRNE;: 2. KABRKANEBHE HCT-116 KRN R 5
MR, WAELEY GA13316 MAARTLAEEM: 3. LLHCT-116 #f A
%, %P3 Western Blot 81L& 4 GA13316 X HCT-116 4}l NF-xB {5 5@ EH
p65.1kB aRIAHILM; 4. KA RRALR/UER R, RA{L-EY GA13316 Xf HCT-116
BB RFHBEBEALS NF-«B 55 EHER p65. kB a. BE IkB all RAEX(E
@K E A ERK RiZKIRNE; 5. R Western Blot BRI & 1 GA13316 X HCT-116
#HPE NF-kB {5 5@ TR R cIAP2. MMP9. Bel2 K XBi {5 SiEBEH PPMID
v P53 RIEHIRLHE

[£ &) |. MTTHRAUERER, (L&Y GA13316 X NE BB Caco2. HT29
« HCT-116 M4 KMBEHRM B IEER, BARBEKREM, /ER 48h BEE0H]
IR BE 1Cs0 2354 31.68+1.40uM. 11.4120.81uM. 4.15£0.07uM, H k&4 GA13316
3t HCT-116 M| E B ABE.

2. BHERETR, EFERN2. 4. Smgkg EBLHZ 21 R, LAY GA13316
Xt A& HCT-116 /MR R M BEMNEKER EEMNMGIER, WEIHA
1.84+0.73g. 1.38+0.59g. 0.92+0.49g, SAHEX AN, ERAHFREEF T,
P AT (T/IC) 25N 84%. 79% 49%, BXTHRRPIRIEERET
GERE-RETAREN, BRERTBRRE. SRIERR/.



3. Western Blot &R E7~, A& GA13316 BiE T i HCT-116 41/ NF-xB i
BEEEA p6s MRIX, HE LA NF«B ##HEA kB oIFKIE.

4, RBALNWZLERER, AW GA13316 AR L8 HCT-116 40/fL NF-xB
{5 5@+ NF-xB #If| & kB of1FRE, TiRBERIL IkB o, p65. ERK MEAXR
7.

5. Western Blot &R 27~, &4 GA13316 FIE T HCT-116 #H} NF-xB {5
SEE T#HEH cIAP2. MMPY, Bel2 DL RMX(ESE®REH PPMID KKk, Lif
p53 WERRE.

[& #] &Y GA13316 MEIEFHEMM HCT-116 MEM, 5% NF«B 5
HPERNZMEE (A IxB o BEER ML M TTHIE] p6s KA , HTHHIHT
LR E cIAP2 (AT IHIEF 2) « Bel2 (B #HE4HHME-2) . MMP9 (EJR
EREAHR 9 AX. AR, th58M MAPK {5SE8 UK ps3 M NF-xB Z HHZ
XIHER K

[X8R]) L&Y GAL13316; &/fE; NF-xB; ps3



Study on the inhibitory effect of compound GA13316 on colon
cancer based on NF-kB signaling pathway
Postgraduate: WuYaxi
Supervisor:Academician Ding Jian

Prof.Qing Chen

( The School of Pharmaceutical Sciences & Yunnan Key Laboratory of Pharmacology
Jor Natural Products, Kunming Medical University, Yunnan, Kunming 650500)

ABSTRACT

Objective:Study on the inhibitory effect of compound GA13316 on colon cancer based
on NF-kB signaling pathway

Methods: 1.Human colon cancer cells Caco2, HT29 and HCT-116 were used as models
to detect the effect of compound GA 13316 on cell proliferation by MTT assay. 2.The in
vivo antitumor activity of compound GA13316 was evaluated by human colon cancer
cell HCT-116 nude mouse xenograft model. 3.Using HCT-116 cell as a model, the effect
of compound GA13316 on HCT-116 NF-kB signaling pathway proteins p65 and IkB «
was detected by Western Blot. 4. Immunohistochemistry was used to detect the effect of
compound GA13316 on NF-xB signaling pathway proteins p65, IkB o, phosphorylated
IxB a and related signaling pathway protein ERK in HCT-116 nude mice xenograft tumor
tissues.5.Western Blot was used to detect the effect of compound GA13316 on the
downstream target genes clAP2, MMP9, Bcl2 and correlated signal transduction pathway
proteins PPM1D, p53 in HCT-116 NF-kB signaling pathway.

Results:1 . The results of MTT assay showed that compound GA13316 inhibited the
growth and proliferation of human colon cancer cells Caco2, HT29 and HCT-116 in a
concentration-dependent manner. The ICso of the inhibitory concentration of 48h was
31.68+£1.40uM ,11.410.81uM, 4.15+0.07uM, respectively,wherein the inhibition of
HCT-116 is most obvious.

2. The in vivo results showed that compound GA13316 significantly inhibited the
growth of human colon cancer HCT-116 nude mouse xenograft tumors at a dose of 2, 4, 8
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mg/kg for 21 days. The tumor weight was 1.84+0.73g,1.38+0.59g, 0.92+0.49¢g, compared
with the solvent control group, the difference was highly significant, and the relative
proliferation rate (T/C) of the tumor was 84%, 79%, 49%, respectively,Moreover, it has
no significant effect on the body weight of the tumor-bearing animal and the important
immune organ-spleen, suggesting that the therapeutic effect is good and the side effects
are small.

3. Western Blot results showed that the compound GA13316 significantly
down-regulated the protein expression of p65 in the NF-xB signaling pathway and
up-regulated the expression of NF-xB inhibitor IxB a of HCT-116 cells.

4. Immunohistochemistry results showed that the compound GA13316 significantly
up-regulated the expression of NF-kB inhibitor IxkB a and down-regulated the protein
expression of phosphorylated IkB o, p65 and ERK in the NF-kB signaling pathway of
HCT-116 cells.

5. Western Blot results showed that compound GA13316 significantly down-regulated
the expression of clAP2, MMP9, Bc¢l2 in the downstream of NF-kB signaling pathway
and correlated signal transduction pathway protein PPMID in HCT-116 cells, but
up-regulated the protein expression of p53.

Conclusions: In summary, the inhibitory effect of compound GA13316 on colon cancer
cell line HCT-116 is related to the inhibition of the classical pathway of NF-xB signal
transduction pathway( which inhibits phosphorylation of IkB a and inhibits the entry of
p65 into the nucleus), thereby inhibiting its downstream target gene cIAP2 (cellular
inhibitor of apoptosis) , Bcl2 (B lymphoma-2), and MMP9 (matrix metalloproteinase 9)
are involved. At the same time, it is also involved in the cross-talk between the MAPK

signaling pathway and p53 and NF-«B.
Key words: Compound GA13316; colon cancer; NF-kB; p53
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BHEEEMALBRENEMNERER, HPEEBE (colorectal cancer,
CRC) BE# LKEMMEL—, HRWERIFETEMTRIINY. SABFRES
BREEITHEEFR, MEHEETIRERFUR, ESRLEHEERPERRE,
KEFEHZHFRCRTHE, HEBEREERENEBRE, HFLSMIT.
BrAwyr. BRBIT. REBTEREREIET.

WITREGRBAEHBBRTHREEFR, BEEANNMTAYSFELRE
MK, FRERAXRTEMAHESHRA, BARKET WREL. nEBmELTE
FAZE S-RmRERE. BIUER. RUPAASSEEERL. B, BEFTEHNLE
KRB, EEHEMHRREY.

MER, EHBNETLERS FRAVTREBTEERR, FEEEIINA
AEZ, BRMET/IITFRESRFAGENRE, EETHET R RE,
ZHEBENANFERENRARHED. Hik, PFRMRIHKIRKIETT Y
REBRBRTNEREMLS.

MRARF=Y P RIEFRIEE LR FLEY, DU EANN R 3T IIm
&, REAHRNEERR. WRUEM ZoHATEY. SO XBEREAF, &
WL, BiiCRENERLEMEMRAE 50000 M, EXZHAFTRK.
. MERRELEEMHEYEE. UREFAASHNIEFTRASAZE (2
E , AERA. PME. ME. HENESHERT: RZFoBEHRHRZ
B Cl (Z#528) B HMHIMEIRERE F-o (TNF-a) B RIEFRELE: RIR
THMELE. AAEENERAEEMNEEER (FEfL , £—ERE LET
AT BE MG R AMERANAGDERED ), RAETEESHBRAFTN
BEA, AR KEHE . & AT E KRBT EE BT rIMEER:
KT PEXLEY (WHEH) BARELEE. Fit, BEMRE-REENK
R

FREZE (gibberellins, GA) B—RI ZHETHEDIMEYEN. RASHE
MIEHERIRAR RN EY. LAY GAI3316 (13-8]-3, 15-“H-FEBRNFHE
FHEE, FHLE D RUFAEZAEHERAIF U MR EY. BT GAI3316



ERERRE. ERIZRARERMA, REAFH-LHAKNME.

BATRTHINBI AL R E5, L&Y GA13316 HARMEARMNEHEALERYE
MEHER, RPXSEmEARMNERENEE. TR, RIH—PRBAEYUEH

(Drug Array) X F 31t 45 i 40 Ha ] e O 4E FRBE S 4T T 1% . Drug Array &7 4f
Xt 66 MFEERESNGY/ ITREY, THRISFENESIER, 7 PuE MM 2Z
BALE W] B R RIEE R B E SRR

BRAVFEERER, (L&Y GA13316 34| L MM HCT116 MEK/ER 5
NF-kB1 (Nuclear Factor kappa Bl ) /& IKKE (Inhibitor Of Nuclear Factor Kappa B
Kinase Subunit Epsilon) F 3%, Z /5 RQ-PCR KX Western Blot #H{TI01E, &R &
A GA13316 B F il NF-xB1.IKKE 2 [ §)3R3%, T IKKE & NF-kB1 /& NF-xB
ESEBRNEEARS, WERERLEY GA13316 M4 F%E HCT-116 41/
HiVE FIBLHI T B 5 NF-xB {5 S@BAE %,

NF-xB {5 5B 5 NF-xB K&+ NF-«B #I#]-F C(inhibitor-kappa Bs, IxBs) F
IxB (&S (inhibitor of nuclear factor kappa-B kinase, IKKs) ZHfik. NF-kB & 1986 £
H1 Sen 1 Baltimore & R ML HERE T, HKKEIE 5 44 HA : RelA(p65, NFkB3),
RelB, Rel (cRel) , pl05/p50 (NF-xB1) F1 pl00/p52 (NF-xB2) U1, ZEiX e 5
1, BR RelB Rt p50 B p52 R R ik4h, HEMRAYTHRFEBRERRRE_EK
&, HF, p65/RelA (BB H FTiEHI NFxB) ZERIERE. BEN, LESHER .
REFEEEERM NF«B. kB 2—MEERFRIEE &I NF«B MEH, £
RERIBAAIE S, B5 NFxB ZRESETHR=8E. DIEEEREHFE, K
Pl IxB e AFEHA. KK £ IxB #E, £ kB KL ATHHM0Y,

H 81, NF-xB {5 SBEMBUE T AT 5 AL HE R L iR, K34 NF-«B
MBERAELLARE. 2ABRRRBEMNBINGEE F-o (TNF-0). BARNE
(interleukin, IL) . AHFMHREVESHFEFRIRBET, LIFEE KK E445@E
AR T E, EAER IKK TR kB EA, BRLEH kB &2 ZU%
fE. BIH NF«B, BN NF-xB AL SRR, LESIANERNE
RMARFEERD Y, L2 MR N RIEHAR T2 AL MRIE S| EH 6 p100 i1
T p52 MIE 5 ERHEE.

HMESHFERNRE R TZ XHEETEME R RE RE T REREE



A, TSRARPEHE. LEEWR. RENEE, NTEHMERZHRE. NF«B
R—RMEENESH RN, C4ERHEPETUES NF«B HAREEL, RiE
WEE SBRENMES . BTRENARMABEER, B, NF-«BESREH
B RA ATEERCA CRC MBS IR EWEIGTR R

TELH NF-xB 2 54BN S HEBNRERSIRE, $RAMEE. KE. H
Mk, mMEME. AREEEBECT, T25EMERENER, nOMHAR
JET- & & (inhibitor of apoptosis proteins, IAP) . B ¥k 40f58-2 (B-cell lymphoma-2,
Bcl2) ®H, 258RATHY, EHARATHHEET 2 (cIAP2) RRAARK
IAP; @EF4&BE O (matrix metalloproteinase, MMP) , MMP 5 MyB 41 a2
ZMEBE YIRS, K MMPI BE MMER &R EHOE. NF-xB {2 MHER
RERBEESHEESHESRR, mLREFNEEOBEE (mitogen-activated protein
kinase, MAPK) . p53 £HMHEEEFAEX. MAPK {5 S5 NF-«B HE{EA,
5B R4 KB, ERK (Extracellular Signal-Regulated Kinase) & MAPK {55
BEALMIEER, B3 ERKI 1 ERK2. p53 FINF-xB RRIUBEMFHARESHE
5i&7%, BRKI, ps3 o LLiM%] NF-xB #1185 518421, PPMID (Wild-type
p53-inducible phosphatase-1, WIPI/PPMID) REFAR! ps3 FFRIBERLES-1, L/
PR RRIE, THRRRIE ps3 FFEENE, R U5 NF-«B EER (T3 E
M.

ZEBRENPTEMNER L, O UALHEMR HCT-116 AER, MK
MEAEHYIK PR GA13316 I EBBHMMHIIER: @ & NF«B 55% FiE%K
FEIANEEES kB o. BBRIL kB «. p65. ERK NfE#r, MUK EANLEBHRER
NEBEREARFHREKE:; @A kB a. p65. cIAP2. MMP9. Bcl 2. p53
LAR PPMID 7 A BB AR T REKTE, RITLEY GA13316 1| & BHEN
&R R bs.



WH55%
—. LR
(—) ZEBESR: LAY GA13316, h%4: 13-E-3,15-ZA-FAERNFEREFE
B, 5TERN496.94, MNERK—RFIFERATEY S IE L HF IUHF — w840
&), TERFRE.

K1 &% GA13316

(=) 4npaek
E: i B 40 i PR L SRR KR
Caco 2 NG5 9 40 Rk MEEEAE K
HT 29 NG5 4 ik MEEE A
HCT-116 N4 % 4 B bk WhEEAE K

E: MWETERER LEEGREMARERE, FERSENEF
(Z) FERAMUERE

1. FEEN
Bl AR EFETR #5

McCoy's 5A Medium %E GIBCO A 7] 16600082

MEM % GIBCO A ] 1967520

44 11 & (FBS) % E GIBCO A 1244840

— HETHDMSO0) Amresco /A T 201508

0.25%EDTA-EE A& % GIBCO A ] 1316929
MTT BioFroxx E23413A112

PBS BER 2 AR BMNEHEDBARITRERAT 13062503

REBEENRE (BCA ) R LA MBI ERAF] 60345
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TR (AP)
SDS-PAGE & B _ERZMHR(SX)
Tris
HER
FREE (1T 4E)

Skim milk powder
Tween-20
PMSF
RIPA AR (F)

B R BE AR R
PVDF i (size:0.45um)

R VAR
R ELLERM 300-800
EMBEERA
FERALSREBER (100X)
KM A
Bl A Bt G A4k MaxVision
B e G B L
PR VR 5 A 470 8 LT 7
#5387 DAB EERXAE (20X)
Antibody
Phospho-I-Kappa-B-alpha

p44/42 MAPK (Erk 1/2)

Beta-Tubulin Mouse Monoclonal Ab

THEEDITERGERLF
biosharp
Solarbio
Solarbio
A TRGERAT
BD A ]

FEBE AL TR 3 PR A F
IR ENELEDRB AR AT
EZREMERAL A
R EEMRIEH R A A
Millipore
& L F AT RAE
Solarbio
CITOGLAS titZ
BHBEHEDBEARTRER AT
BIMTFEDBARF R G R AT
BIMEFEDBEARAFRARAT
BINEFTEDBERFTRER LA
tRERREBEBERERAF

Solarbio

Invitrogen
Cell Signaling Technology

Affinity Biosciences

11

0777A55
681163a
803X071
1010M06
130505
3107094
110408
3A04010350
P0013C
00171507
K2MAB8350E
20160908
428A0210
80340-3610
171031432)
170719
171116407T
180105392A
KLA7124168

20171017

RB215829
4695

65y9255



Goat anti-Mouse IgG (H+L) HRP
Bcel 2
p53 (FL-393)
Rb mAb to NF-xB p65
Rb pAb to PPMI1D
Rb mAb to Mutant p53
Anti-MMP 9 Antibody
Anti-IkB-a, N-Terminal, antibody
GAPDH Antibody
Goat anti-Rabbit IgG Secondary

B-actin Antibody

Affinity Biosciences
Santa Cruz Biotechnology
Santa Cruz Biotechnology

abcam
abcam
abcam
Sigma
Sigma
SAB
SAB

SAB

11W8627
E0112
B2511
GR200963-9
GR3228201-1
GR136120-36
QC49618
217116
8715
8715

8803
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2, FEMBREE

{38 CXI -] e, #k
MK RS JIRAT) NW Z5ti%Y
CO, M sE I %[ SHELLAB A #] 2406 &
ERBHIES HKEESENRARAR EVL-53
B R KHE tl—EREERAF HWS12
MK HFREREAT YCD-EL259 %
HRE KT 5 & Thermo A H] REVCO %!
BESME HZ Olympus A 7] CKX31 &
B R # & Sartorius A ] CPA224S #!
L HE IR % Molecular Devices /A 8] Plus 384 &Y
I RE B O EHEIFBRRAT TDL-4A %I
73 THRHEMKINRAF] TS-8 &
Hoefer 7K-F B3k AE % & Protein simple A 7] MAX FULL %!
BERIESI B LR KENAE LT MX-F #
BRI A BB YR 2 [F Biorad A7 Powerpac ZEAli R
N E K IE % & Biorad A ] Mini-PROTEAN Tean %!
BHER % & Biorad A A Mini Trans-bolt %
BB R IE AR AX % & Proteinsimple 2 7] FCE #
SXRER LY S Sigma A 7] 1-14 &
RIEA TR L = Eppendorf 4l 5417R T
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= SR
(—) ZRLGYREH
1. #A% GA13316 HIACH]

FREX 7.5mg, MO 0.75mlDMSO, JB%5), ECHIAR 20mM MIAE &, 203, -20°C
R77.
(=) AAECH
1. 10%R4 MiF e &R

EutEFRE (McCoy's 5SA « MEM) HH0IA 10%f84 MiE . &5 & (100pg/ml)
MEEEFE(100pug/ml), pH 7.4,
2. 0.1mol PBS F#7hiF¥K

NaCl 8.00g. KC10.20g. Na; HPO4H,O 2.89g. KH:PO4 0.20g, Fi 1L =K%
BERpHE T2 KA.
3. HRGFFR

50% McCoy's SA~ 40% FBS. 10% DMSO, MMAELEHIRA, 4CHEGEEH,
RAF R R Al B bk .
4. 0.5%R P A LR

REUR R EA SR 0.5g T=FKFIEME, B, EEZE 100ml.
5. 4% 1 R A M

F# 5ml, PB E&Z 50ml.
6. 70%, 80%, 90%, 95%Z.FE

I EK Z Bk PR R B T 18
7. 1%ITEREIIRIEER

Sml FFERIURBEBMAZZEKERE 500ml B 1% EBREEER.
8. H3EA DAB RARAE (20X)

BCHI T : ¥ A By C =F¥4ES S0ul #IFF A E 850ul =2 K EIH],
iy
9. PMSF %

FRER 0.1741g ¥22K, HO 10ml FAEE, BIJA 100mM fE &9, 423 100pL/%,
20CHRF.

14



10. RIPA Zf# WK HIECH]

B 990pL /AW AN 10uL PMSF & . 10uL BEEREEHIHIF (100: 1: 1D, I
BCILA
11, 10%EHREREHEBR (APS)

lg BB, =RKBHIEEE 10ml, 20CHF.
12, 10xTris-H & B BBIKZE MR

30.3gTris, 188g H&EES, 10gSDS, =HKELZE IL, IGAHETHE 10 f&.
13. BEBEMHR

14.26g HE B, 3.03gTris, 200ml FFEZ (20%) , pH83, E&ZE IL, AW
. (THREHR 10X AMAEEEE, BN MATRANTRE. MENEASTE
KTF 80kDa, MITIALIRE R 0.1%H) SDS)
14. 10xTBS

NaCl 80g, KCl2g, Tris30g, fn800ml =%, pH 74, E&ZE IL, 4CRE

15. TBST

10xTBS #E 10 £, B 0.1%vVKBIAME-20, FEHEMIY TBST &
Wi, MANRE, W&
16, M

10%(w/v) Bt BE §2%3 #] TBST.
17. —HHRBR

WEARPUERBRE L FI A TBST #E (1: 1000) .
18, ZHHER

5%(wV)BELEE T i TBST (1: 10000) .
19. ECL REE A BCH!

ECL-A: ECL-B A 1: 1 #17ECH.

(=) FRI4n e p I
1. 4fsEst

# Caco 2. HT29. HCT-116 B TR, MARBEFHE 10%MEKIE
ERFE, BT 37C. 5%CO WHNEFEFATER. AREVEEK, ENHRR

15



» BU R KRR T IR &K% .

42 R BirE
Caco 2 MEM+10%FBS
HT 29 McCoy's 5A+10%FBS
HCT-116 McCoy's 5A+10%FBS

2, s

FHAREKE—EEE G 70%~80%m &), BIe#HT4R%E%. H 0.25%
Trypsin-EDTA B HE LA, WHETELEH, LA 800-1000 rpm BS.L» Smin. {2
Z EER, MABETARFESRITES, #EEMARSBITEHERER. U
EEFEEMTEREE, BT 37C. 5% CO MM EREFATESR, BENBK.
3. ARG FSET
3.1 SRR BT HUAEKH R R IFIAPEGER > 98%), A 0.25%Trypsin-EDTA
WAL EEZEL, L 800rpm B0 Smin. MIAEEREAFHGHFRIBEMEM, 4L
EA 5-10x 108 AN/ ml I ARBACHEHBHEE, BRAEFERESE, ET-830CHK#E
B®, RABGEFEERBERENRE.
32 YA TRENREIUEGEE, BT 37CRKPRERE. BREEN
MPBBREEBEELE, A I FERMTEEEETRE, B 800 rpm B.L Smin.
Bk EEB, UEETARFAEERTRE, BN THEFME, FET37C. 5%C0:
WG TR TR, BB
() k&% GA13316 X} Caco 2. HT 29, HCT-116 4B KM —MTT &
1. 2Ry
1.1 {5 GA13316

WA GA13316 ¥ 1. 2. 4. 8. 16pM 3 5 MR E (GLIRERETIRK 4
RWE). BAEHIT: FM—EELEY GAI13316 IMA—EEH DMSO &5
» BIA—EEN TR TR AR R, A S VR % LU R B B 1 0 R

1.2 BHHEXTR
R ELEY GA13316(16uM)FTE DMSO &, FxesrEm s ENI
VEESTE, K DMSO KREE R 0.08%.
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2, ERFEE

MTT $h2242 % 3- (4, 5-—FFHEEM.D) 2, S-CHREJIRMERLE, Hhd: &
MeE, BR—MESGHEE. SMRERIE T IBTINRK RSB EINREYE MTT i&
BRI e st - P (Formazan) FIRZEZIMY, TSEMMELLTHRE
. ZHETR (DMSO) B AMM T K R, FAESFR XA 570nm 1 630nm FK 4t
MisE HKSLBBE, E—EARBTEEA, MTT & RERNE SHRERIEL. R\
MBHROLEME (OD ) , RAMFEMMEE, OD EMKX, ARBELRE, Hl
R (NRENAYENE, NRRGWEE-) .
3. ERTE

B B K BI00 HCT-116 4R, IRBAMKE S 6x10* N/mL, 90uL/FLINA
96 FLIEFIR, BMALHRE R 6 MEIL, BHARZEHE 1h BRAGHREFRE
B4 96 FLIRMIIALRMM) - 24h ZHRENEEE Y RN GA13316 EHARE N1, 2
, 4, 8, 16uM, FMRE®R 5 MFATHL, FHRPAENE GEFRE) RBEENE, &
37°C, 5%CO. 35T E 48h I MTT 20uL, 4k4:8E 4h J5, LL 570nm A0
630nm FKEM OD B, LREF 3 K.
4. ERHHESTH

WEARRRER OD EBRinHEE, & T ARG E M .

OD 4x7=ODs7- ODé30

MEIZR (%) = (OD psman—OD sga) /OD pusmax100%.

5 Microsoft Excel 2007 %41+ B I8 #IHI %, ZA SPSS BT R AR
I H R ICso0
(H) &Y GA13316 3t NGB HCT-116 /DR ARMBEMEKHEN
1. ZRAYEH

SR 05S%RFEABEEMN (CMCNa) BEHIRBEFEMNFAFRE. BT
LR ENEAYE, TERAHKRIRE, S84 R%E 0.2ml/10g.
BRI T
EFIE: 8mgkg, ECHIERKE: 0.4mg/ml
FFE: 4mgke, EHIEBRKE: 02mg/ml
RANE: 2mgkg, ECHIABIKE: 0.1mg/ml
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2. LW
2.1 A&z HCT-116 /) R B R R i S

BUAKIEEB N HCT-116 AL, BHIMA 1.5 mm® K/PKESAR, ALE%
HF, BMTRIBAMNBERT. EEMEE 4 X, ZRBEEREKRBEE
AR, TEMIBRDR, EFEHER 100-300 mm® KDBEBHARBBE IR, 1%
SERTT RRENL AR EEH
22 ERHR
(1) BAPEXTHRAH: 0.9%Nacl, #EHAZH;
(2) FESTHRA: 0.5%CMC-Na, # B4,
(3) &Y GA13316 IKFIEH: 2mgke, EBLHA:
(4) &Y GA13316 FHIEA: 4mgke, EBLH;
(5) tL&Y GA13316 BHIEH: 8mgkg, EBLH:

BEFEHZ 02ml/10g AHGREREY, BRAESAA 6K, 41X,
F#21 K.
3. BERUTERAST

KLRHASRAMNEBERMEE 2 K, TRERGLENY, HUEELENKE
HE. SRNEREALETEREER (TV) . AXMHEER RTV) FAEN R
JEE (T/IC), THHARXWT:
(1) TV (tumorvolume) =1/2xaxb?, H a. b SHIFRHEHKKNE;
(2) RTV (relative tumor volume) = Vi/Vo, FHH Vo A4r2H44 2505 (BN do) il 78
R AER, Vi S — IR E R B 4R
(3) T/C (%) =Trrv/ Crrvx100%, FHH Trrv HIEITHBIRTV , Crrv A EX
FEZH ) RTV.

KRERE, RERDREEEURTEEZEEE.
(%) B GA13316 Xt A &5 40l HCT-116 NF-xB {5 5@ BHXEAREN
F.W) —Western Blot ¥
1. ERFE

Western Blot 5K K12 R GBLI G ik (PAGE) , HRRNMEEAR, &
HEYE, EARAREHNTH. 25 PAGE A BHNEARMER, BRIIEHEE (
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Bl A REE) b, BEMASEUIErER R EAR, BeERFHREXD
BRZ AR R EYEEEAE. UEASE ERNEARRS®RENER, 5Xt
N EREERREN, BESBRERMERCHE ZEERN, 2EYEBER
T EEHURN BRI BRI ENEERENEORT .
2. ZRYECH|
2.1 LAY GA13316

WY GAI3316 & 1, 2. 4M HE 3 NMZIRNKEWMKEREMRRLERRE)
. BAmHAINT: FRBR—EBEY GA13316 IIA—EEHR DMSO WE#EfE, Hin
A—EBHSEEEFEME R RREER, HREWERLFIRERH TR,
2.2 BT

B RE LAY GA13316(4uM)FT & DMSO M E, AT AREFER AN S
AR, JHE DMSO HIKRE N 0.02%.
3. ZRHE
3.1 BEOMEAEKEI HCT-116 4B/, HHMEAH SRS, BLix10o A&
MFEFHFOIF, BT 37C. 5%CO: AR E S IR T 24h, FHNGEE S TE B3
B aRRE, RNEATF 1. 2. 4uM3 DARKRERAEY GA13316, 777ul/IL,
xR AR N SE A g R & 777l /L, IR R A N2 M0 d TR BE X N ROV A R
777uL/IL, BHRE T 37°C. 5%CO MR HEZFHF/EMH 48h 5, AL EDTA /Y
FRESH LSRR A
32 ARBERARR GYFEKLEHIME

W SE4RML, SCRITEA PBS Biik4M, ER 2K, BLFEEA 800 ¥/min, HH
FEBFukE: DOAIRAIACHF T RIPA R# (RIPA: PMSF: BEEREEHI&IF=100: 1
: 1) S50uL/%, FABRRKITHEAR, BH%HERY 20s, KKEFHE 10min, EX
4R, 1EHBRFESEME. T 4°C, 14000xg B0 17min EMRRER LIF, FET
eppendorf &, -80°C{R7F.
33 BEAWRENE (BCA )
3.3.1 fiEFE

BEEZET, BARSFHHKELHRS Co* S-S REEY, FE Cu
A Cut. BCA RATTHBERILE Cd &, KRBRENLEEEY. £ 562nm
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RBERIEREE, FEMRERSEARKERIEL, TREREEX /DR EE
HEMEE.

332 BESR

3.3.2.1 #% BSA iR : ASHUEOR GHE—BRBRRIZ TR BSA 7

=]
AR

BS WEBEBME (W) BSAMESAE (WL) BSAFFERRZRE (ng/uld

A 0 100 2
B 200 200 1

C 200 200 (A B EHED 0.5

D 200 200 (A CEFED 0.25
E 200 200 (A D EHHD 0.125
F 200 200 (A E EHHD 0.0625
G 200 0 0 (ZH)

3.3.2.2 KcE BCA TYEH

(1) i BCA TS E: BCA TIEHREE=BSA I MFERMN+RIBER N
BO<HALE B FEA BCA TAEBRARR

(2) RIETHEHK BCA TEBTFELSE, ¥ BCA-A 71 BCA-B #18 50: 1 FMATR
tLEC#) BCA TR, ARES.
FER: BTNHFTREERE, BIRS BCA TIEWRE, SEH 1-2 ML; Bt
(¥ BCA TEWR ER A K4 T A #E fRAF 24h,
3.3.23 EERN — WAL IECGE G R ELENTEE 20-2000ug/ml)

COA R R AT B PR UE dR N F7 U 28 B S (R VR BRI % 25ul 43 FU N BIVE 7 AR B9
96 FLIRTEFL S, ANWSE WIREAAY 3 NMFAT R B

(2) FFLINA 200ul BCA TAEWR, Fu/rB5], L 96 FLiREE, 37°CHEE 30min;
AHEEE, I 3-5min A58 R,

(3) FEEHRXAE 562nm Kb E AN HE & & BSA AR ETROLE, RN #iFe®.

(4) LRk, HEERPHEORE.
3.4 SDS-PAGE 3k Western blot 7347

(1) F 5% ZEREIFMBRKE &S —EER. EERBERTE, S5+H84
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BT .

(2) B#| EZ protein any KD PAGE K48 R 7r B &K -

(3) BL2 /MBS OMRETRA]D , EFE—ANDEHFIMARTE EZ Protein any
KD PAGE 4582 A #& 1.0ml + EZ Protein any KD PAGE R4 B ¥ 1.0ml; #£5H—
A /NEFE S I EZ Protein any KD PAGE 4 B & A ¥ 2.5ml+ EZ Protein any KD
PAGE 4B /% B ¥ 2.5ml.

(4) 7£ Sml B ERIBER TN 10%APS 50pl, Z2HMAMEILRS, BRTES

(5) TR A PN ER RS K5 BIRCY T mini-gel, BERRINZE 2B AT HAER
Thid 1.5cm BFERIAZ) 0.5cm BIA]).

(6) 7E 2ml BRI T IAN 10%APS 20ul, BEHMHLFELRSIEERENER
BARSBEREK BEFEGBRIBEE).

(7) BRFEBANERA, #E 10-15min, FHKRERES.

(8) MEARS, FREMESASHRAMNEALE, 5 5x loading buffer L
SRR 1:4 iR, 5% 5x loading buffer F§ ddH.O R AR 1x loading buffer £ H,
EF 1000C, % 15min.

(9) HSINAE AT B KK 1000 ml BN HRIKIED, FMORERERERIRT, URE
RneEFL.

(10) A EREFLAFRIRINAN & EFE R 3u BITREE B3 Marker.

(11) A KACHELE 300V, #HTRKERE, EERBEIE> BRER, Lk
B, %9 40min TREEEKTLE. 00V ALK HBXKCRITAIAZRE, E
FEARLIR S, AROTLOESBREEE 250v, WHREKEEISFHE
m. )

(12) Mk R4 B AT #E & PVDF f(5.5cmx7cm), ¥ PVDF M FEEEMIELL) 3min
B, BANTRAREBBFIRE 15min.

(13) BKERE, BEMRILULFRBE U TR IR,

(14) B GBEE) : 32 kSEARKMIER BARBRBRRERE, #EB
B AREAR—EHEE K 3 k— K — PVDF BE— 4 3 sK—BHE— KB
%8 ERREGHNBFRGEE, FAREEEESE BHRERNEBEE
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, IEARIREE B EMED, ERRETTAMED, 4C350mA BT Bk 120min.

(15) BELRE, TS Marker &3 D4 %43 PVDF & L.

(16) A 10% AT H, FRPEKIERE 2b.

(17) HEH AW, TBST ¥ 3 %, 10min/ik.

(18) &&—9, BAKRE, 4CHRK.

(19) [ER—31, TBST ¥efE 3 ¥k, 10min/iX.

(20) &&29, FERFEKREY 2h.

(21) % =%, TBST ¥ifE 3 K, 10min/ik.

(22) ¥ ECL RtV A &A1 B W3 1: 1 MELBIECH], 44, % PVDF BB
Hep, BAFCEWERNBRB ARG THATRALE, HUERME, FHABAM Image
I X85 RFATIRE ST

(-B) thAY GA13316 X AL 5% HCT-116 /D R AMBHIE AR+ NF-xB 55
HERHXEARENER — SEARLEER
1. SRE®

REAN, RNASEZEFRE—HENGERN, PRESHERRESES

HIRE, BEAERBERCTENEET GREE. B. ¢BETF. AR &
R EALMBATERE (BRMEAR) » IEBITEL. EHRHEN EBHH
K, HAGREHHELFEH R Immunohistochemistry) BY 4 5 40 i 1k 2 & A
‘(Immunocytochemistry).

2. ERHE

2.1 PIAATALE:

(D EsE: BHEASR#TEE WFHERBEE—X) ;

(2) Mk XFCEE B A R FK M EE 2h;

(3) B ZEEBIK: 70%ZBF 3h—80%Z B —~90%Z.B% 1.5h—~95%Z.B% 1.5h—
Fo7K Z.8% 1 40min—JG7K Z. B 11 40min;

(4) FEW. —HFEFZWT15min——BFFEH II 15min;

(5) Bikg: A% Ih—A% Mh—~FAE [1h;

(6) &. KALRE TERENCHE,

(D Ph: BEEFHERER TR L, IRES Gum) ;
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(8) #F: VITHHERZITE HETRKPHERE:

(9 BH: HEAERE, SR TEEHREEA L

(10) B BHEELHLENBKAET 3TCERETET.

22 Y A MG EASLERE

(D) BHEHALZNBRKTET 60CHEMETER 2 h;

(2) Fiidt. R RN B R BE 20 min/iXx2 (K;

(3) EK: 100%. 100%. 95%. 90%. 80%. 70% ZEE® 1K, 5 min/Ik—~7#&1E
7K 5 min;

4) BEEENEEE: A 1%WrERIFEEREEREERE OY, ANEER
&

(5) Be: AHNERHEFEHTALAREARAKEERUREEE, PBS &
¥, Smin/ikx3 IK:

(6) FEMAEH T EAYEEYE: BTHT AREIENDEEETEREE
10min;

(7) #¥: PBS ¥, Smin/ikx3 ks

(8) HH: FMPELRZLFE (AR , ZEHMH 30min;

(9) tn—Hi: MEME, Mk, WN—RATHER 4CREIR:

(10) #E¥k: PBS E¥, Smin/ikx3 iK;

(11) M=#H: WHiN=H, 37CEFHEFE 20min;

(12) #¥k: PBS ¥, Smin/ikx3 K;

(13) Ef: DAB £ 3-10min;

(14) B¥e: BHRKIES ML

(15) HE: FHFAREREZ 2min;

(16) 434k: #HERL 10s;

(17> BRKF5¥EHk 10min;

(18) BEERPERK, ZREREH;

(19) FER RS, WE;

(20) A Image-Pro Plus 6.0 47 &5 R .

O\ Gt EgE
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8 R A B ZE (Mean+SD) KR, XS04 R, KA SPSS17.0
Gt R, FHRASERABERAREEFESH (one-way ANOVA)
BTG, FEAFNRAKARLR, R¥/KH=0.05, P<0.05 H4it2& X.
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g R
—. LAY GA13316 B Caco2. HT 29. HCT-116 MHEH AW
ZRER, HEY GA13316 Xt Caco2. HT 29. HCT-116 =k A& i 403y
ERBAEREMMEER, HEREKBE, 1EH 48h B¥BEPHIRE ICso 251
5 31.68£1.40uM. 11.41£0.81pM. 4.15+£0.07uM, H k&4 GA13316 X HCT-116
MIEIERBANHE. IE 1. B2.
% 11664 GA13316 Xt Caco2. HT 29. HCT-116 ZHAEIEFE IE2M (MeantSD, n=3)

211 007 S Caco2 HT 29 HCT-116
ICso (pM) 31.68+1.4 11.41+0.81 4.15+0.07
Caco2 HT 29 HCT116

- 100+ -

- e 3 804 A
§ § © 5 o

2l == £ 204 : |
— 0.4& =1 ||l £
I e K N S B

B2 L&Y GA13316 Xt Caco2. HT 29. HCT-116 #fuI¥ 5 A m

. %AW GA13316 X AL EGE HCT-116 /PR AR BEEEKNER

KRAANLHRE HCT-116 R/DRARBEEELY, WELEY GA13316 KR
M EEN. TRERER, EFEN 2.4.8mgkg EEH R 21 X, &Y GA13316
St A& i HCT-116 DR R FHBEENAEKAEGZENNGIER, BES NN
1.84+0.73g. 1.38+0.59g. 0.92+0.49g, SEEBAMI, ZERAAREEEN,
B AR B (T/C) AN 84%. 79%. 49%, HXI stk E K E T G
RRT-RIELHERMN, RRLBITRRE. BREHAD. RE2. B3,
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=. &Y GA13316 Xt HCT-116 4/l NF-xB {5 5 @R BEARENEW
1. LAY GA13316 X HCT-116 4188 NF-xB p65 B A :RA MR
SRR, SHEXNBHEMALL, HEX HCT-116 41 NF-xB p65 AR
BB, ZRESTFENL: LAY GAI33167E 1. 2. 4uM KEEH
HCT116 48/f2 48h, p65 BERIREFFH T T 20.11 %. 26.94%. 30.29%, 5%
HARAMLL, ZRAFGITFENL. BEK3, B4, s,
1 2 3 4 -

p65 G G s amms e (5K Da
GAPDH «S s A s s 36KDa

B 4 L&Y GA13316 Xt HCT-116 40/ p65 BMERAHIY W

Lane 1: Negative Control
Lane 2: Solvent Control
Lane 3: GAI13316 1uyM
Lane 4: GA13316 2uM
Lane 5: GA13316 4uM

& 34LEY) GA13316 XF HCT-116 4Hf p65 & B RIE K M(mean+SD, n=3)

Groups p65/GAPDH
Negative control 0.97 +0.11
Solvent control 1.05 +0.15

GA13316 1M 0.84% 0.05%**

2uM 0.76£0.03***

4uM 0.73+0.04***

E: SRENBALLS: *: P<0.5, **: P<0.01, ***; P<0.001

P65

1.5+

=
o
1

P65/GAPDH
o
.

K5 t&% GA13316 Xt HCT-116 4if p65 & [ 1A i 52
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2. &% GA13316 %t HCT-116 418 IxB « A RIL KW
SRER, SHEXREAMIL, HEX HCT-116 41/ IxB o« BEAKNRZETL
BHERW, EREGTFE N WEY GA13316 7E 1.2.4uM RE/EH HCT-116
#if 48h, IxB o BAMRESFHILAT 7.03 %. 10.59 %. 42.20%, SHEHEXTE
AL, M REEATEREAERITFEN. LK 4, BH6. 7.
1 2 3 4 5
IkBa ol e @i Wy W 35KDa

Tubulin s S G . 55KDa
B 6 1 &4 GA13316 X HCT-116 4Hfg IkB ol [ 212 [ 5 i)
Lane 1: Negative Control
Lane 2: Solvent Control
Lane 3: GAI13316 1pM

Lane 4: GA13316 2uM
Lane 5: GA13316 4uM

x4 4LEY GA13316 X HCT-116 4R IxB oF AR IE IR (meantSD, n=3)

Groups IxB a/Tubulin
Negative control 0.65+0.09
Solvent control 0.75+0.03
GAl13316 1uM 0.80 +0.22
2uM 0.82+0.17

4uM 1.06 £0.02 ***

i SEEXEALE: *: P<0.5, **: P<0.01, ***: P<0.001

IkB a

1.5+
E LR R
E T
Q 0.5 o
X &

0.0

\Q@* 'v}\i‘ @*
K & 85 8

& & & &

7 &M GA13316 XF HCT-116 48 IxB o BARIA MR
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/9. f&Y GA13316 X HCT-116 /DB A BIEMA L+ NF-xB {5 5@
REARIHNEH

KAGBHANERAFTRN, ARPEREARIGEHA, BETRA
FILBWD, TSRS BRI, DIREREIKIE, BT R,
EHEY) GA13316 FIE N 2. 4. Smgkg EBHAZ 21 K, HCT-116 H/NRFF
FHE T 4 4 NF-xB p65. IkB a. BfER{L IkB o (P-IkB o) . ERK EARZEENL
5, B8 (81, 82, 83, 8-4) . HH, NF-kB p65: X NF-xB p65 1%
EXHH, SHEMBAEML, GA13316 FHERE; kB «: BWEN IkB affIE
KT, SEEstRAMEE, GA13316 LR RKIA; P-IkB a: HEX P-IB a
MIRIETE W, SHEESTRAML, GA13316 FTiAHERX; ERK: HHXT ERK
MRIETHM, SHEESTEAMLL, GA13316 THRRRIX.
RS LAY GA13316 X NG5 758 HCT-116 42/ KR 55 Fh B8 1898 4H 4+ NF-kB p65.

IkB o P-IkB a. ERK HHRZHIF M (meantSD, n=3)

I0D/Area
BF % PR xR GA13316
NF-xB
0.0720+£0.0101 0.0734+0.0019 0.0309+0.0057 0.0133£0.0026 0.0059+0.0037
p65
IxkB a 0.0034+0.0005 0.0056+0.0000 0.0082+0.0012 0.0113£0.0021 0.0198+0.0018
P-IxkBa 0.0372+0.0037 0.0351+0.0082 0.01443:0.0033 0.0038+0.0027 0.0021+0.0005
ERK 0.0138+0.0020 0.0172+0.0028 0.012320.0014 0.0078+0.0035 0.0005+0.0002
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& 8-1 AZHE HCT-116 BB RSB M AL NF-kB p65 FIFRE (400X)
i WA, AENMNE: F6: BEARENVE
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=

lﬁﬁ (0.9%Nacl)

GA13316 (Smg/kg)

Kl 8-2 AN&E4M HCT-116 H/NRAFBHEBAH 1B o MEZE (400X)
E: BERE: AREAMNE: A, BEARANNE
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& 8-3 A& HCT-116 /MR R P 1ER AR Phospho-I-kappa-B-alpha

pSser32/pSer36 fIRIE (400X)
W BEA. AREMMVE: BE BEaRENLE
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GA13316 (2mg/kg)

p44/42 MAPK(Erk 1/2)

EREEE

GA13316 (8mg/kg)

Bl 8-4 N&/E HCT-116 B/ B R BB H L p44/42 MAPK(Erk 12)FR X

(400X)
E: ERE. ARENGE: Rt BRRENE
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F. L&Y GA13316 X} HCT-116 418 NF-xB 5 S BR THEQREHNEW
1. &% GA13316 Xt HCT-116 41l cIAP2 B A REKE W
ZRER, ERMXNREAMEL, BEX HCT-116 M cIAP2 EHRIELH
BYW, ZRITGIHFEN; L&Y GA13316 £ 1. 2. 4uM KE{EFH HCT-116
4HHD 48h, cIAP2 EEMIRESHTRT 14.72 %, 51.27%. 52.21%, SEHExT
RAML, 2. 4MEREEATREREFRITFEN. L6, B9, 10.
1 2 3 4 5
cIAP2 NS S S R W 72K Da
Tubulin g w SIS SIS <9 5-KDa

B 91L& GA13316 Xt HCT-116 4R cIAP2 EEREHI R0

Lane 1: Negative Control
Lane 2: Solvent Control
Lane 3: GAI13316 1pM
Lane 4: GA13316 2uM
Lane 5: GA13316 4uM

6 L&Y GA13316 Xt HCT-116 48/ cIAP2 B H K& KR IH(mean+SD, n=3)

Groups clAP2/Tubulin
Negative Control 1.31+0.58
Solvent Control 1.31+0.71
GA13316 1uM 1.12+0.44

2uM 0.64+0.14***
4uM 0.6320.09***

. 5REAEBALR: *: P<0.5, **: P<0.01, ***. P<0.001

clAP2

2.54

clAP2/Tubulin

B 10 L&Y GA13316 X HCT-116 4 cIAP2 2R (4314 [ 8200

35



2. &% GA13316 X HCT-116 4 Bel 2 BAREHEM

HZRER, SHEBAML, BFEX HCT-116 4L Bcl 2 EAXREAA T
WER; &% GA13316 1. 2. 4uM fEFH HCT-116 4L, Bcl2 HERIES)
SITWT 23.57%. 47.59%. 50.19%, SHEEXMRBAML, ZREFHITHFE L.

&7, 11, 12
1 3 3 4 5

Bel2 o S G s Mmms  26KDa

GAPDH s QD WD WO 4S8 30KD:

B 11 1k&% GA13316 Xf HCT-116 40/ Bel 2 & B R IiE 20

Lane 1: Negative Control
Lane 2: Solvent Control
Lane 3: GA13316 1yM
Lane 4: GA13316 2uM
Lane 5: GA13316 4uM

= 7 E% GA13316 X HCT-116 40 Bel 2 R AKX KB (meantSD, n=3)

Groups Bcel 2/GAPDH
Negative Control 1.25+0.11%*
Solvent Control 0.98+0.09
GA13316 1uM 0.75+0.05 ***

2uM 0.52+0.06***
4uM 0.49+0.04***

7 SHBENBALE: *: P<0.5, **: P<0.01, ***: P<0.00]

Bcl 2

Bcl 2/GAPDH

12 6545 GA13316 Xt HCT-116 40 Bel 2 EARIEHIE M



3. &% GA13316 3} HCT-116 41l MMP 9 A RAK R M
HRER, SHEXSRAML, BEEX HCT-116 Al MMP 9 ERRIXE
TFEER: k4% GA13316 7E 1. 2. 4uM R E/EFR HCT116 A 48h, MMP9
BEAREZDHITIAT 19.46%. 20.49%. 31.97%, SEHXTBAML, =FHA
Bt #EN. NES, B I3, 14,
1 2 3 4 5

MMP9 W -y = e = 92KDa
GAPDH s amns S s s 36KDa

E 13 &9 GA13316 *f HCT-116 488 MMP 9 R RIZHE M0

Lane 1: Negative Control
Lane 2: Solvent Control
Lane 3: GA13316 1uM
Lane 4: GA13316 2uM
Lane 5: GA13316 4uM

% 8 L&Y GA13316 3 HCT-116 it MMP 9 F A RIAK .M (meantSD, n=3)

Groups MMP 9/GAPDH
Negative Control 2.39+0.08***
Solvent Control 2.01+0.17
GAI13316 1pM 1.62+0.] 3%**

2uM 1.60£0.19***
4uM 1.37£0.]13%**

i SYEENBALE: *: P<0.5, **: P<0.01, ***; P<0.001

MMP 9
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B 14 484 GA13316 3 HCT-116 40 MMP 9 & [ Rk IR0
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4. L&Y GA13316 3 HCT-116 4B p53 A RX KW
FREN, SHAMEXNBAML, EHEX HCT-116 405 p53 EARELHE
B, ZRLEHETFEEN; thEY GA13316 £ 1. 2. 4pM IKEEMH HCT-116
AR 48h, p53 BAFRIESH LT 12.70% . 22.22%. 36.51%, SiEHEXREA
M, 2. M IREERTERBEFLRHTFEEN. K9, K 15. 16,
1 2 3 4 5

p53 53KDa

GAPDH | }  36KDa

& 15 4k-&4) GA13316 X HCT-116 48/ p53 & A E LI 0
Lane 1: Negative Control
Lane 2: Solvent Control
Lane 3: GAI13316 1pM
Lane 4: GAI13316 2uM
Lane 5: GA13316 4uM

% 9 4L&% GA13316 X HCT-116 48 p53 RERE MM (meantSD, n=3)

Groups p53/GAPDH
Negative Control 0.63%0.02
Solvent Control 0.63£0.06
GA13316 1pM 0.71+0.05

2uM 0.77+0.10*
4uM 0.86+0.11%**

i SHEEMBALE: *: P<0.5, **: P<0.01, ***; P<0.001

p53

p53/GAPDH

& 16 1h &% GA13316 %t HCT-116 48/ pS3 B EARKIARIFLH
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5. &% GA13316 X HCT-116 40/ PPM1D Rk KR W

SRER, SHEXRAME, HEX HCT-116 418 PPMID EEHFRE L
WIER: k&% GA13316 £ 1. 2. 4uM KE{EA HCT-116 4838 48h, PPMID
BEAREDHTIAT 40.45%. 49.49%. 53.27%, SEHTBAMAL, £R7HE

BaitEENX. K10, E17. 18.
1 2 3 4 5

PPMID 4k GBI S0 e =% ' (7KDa

Tubulin - . A S  55<D:

& 17 14 &%) GA13316 3 HCT-116 41/t PPMID FE [ RiZE K80

Lane 1: Negative Control
Lane 2: Solvent Control
Lane 3: GAI13316 1yM
Lane 4: GA13316 2uM
Lane 5: GA13316 4uM

#x 10 1L &%) GA13316 3F HCT-116 408 PPMID & H &KX IR (meantSD, n=3)

Groups PPM1D/Tubulin
Negative Control 1.19+0.20
Solvent Control 1.29+0.37
GA13316 1uyM 0.77£0.11**

2uM 0.65+0.09***
4uM 0.60+0.11 ***
I SEEXBALLE: *: P<0.5, **: P<0.01, ***: P<0.001
PPM1D
2.0+
€ 15
& 0.5 B E
0.0- e
)

i 18 1L&4) GA13316 XF HCT-116 4iiifd PPMID & [ 31k 1§20

39



6. &M GA13316 X HCT-116 ZIRRRE R p53 BHAFENEW
ZRERN, LEY GA13316 3 HCT-116 4R p53 BEAANKIE, #HHH
IZEEAEW, H HCT-116 Jy p53 B4R,
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it i

EHERE LKNEILENE, RRBRERFETESMTEHINL. ARFR
EETEWRTTE, MEHEETIERIFBR. B4 HEEFEHNERRIRE
B, ZHEZLHHCRETHRE, URBERFERENERERE, REFERE
& PMLIT A E M S FEBNIETT .

H 80% B AT 25 R R ERE K ) S-RRMEIE . FIRIR, HERRRY
FIAMERRENE LEE, EXLAMIFELERER. FAERAREER
WS s, BORIRIAIT BOXERRD), Rltk, kSR ILFNBT TR A9 IR RIG T 4540,
RERELHEIEHNERERE.

wEY GA13316 RM— RIABEMEYTHELK. BREERSIGIHE
EMMT N R LAY, BITHNHALERER, LAY GA13316 [A
Rl RAREE A ERASMMEHER, KPXERBRERERNESE. &
HRERRER E, %% Caco2. HT29. HCT-116 =¥k A& (R E4HM,
SHLE Y GA13316 HIFIRBE M B RHT TRIE. £RETR, LEW GA13316
%t UL b = kG B A B AE FE 48h J5, MBI (ICs0) 2 B4 31.68+1.40uM
. 11.4120.81pM. 4.15£0.07uM, FH 3+ HCT-116 ARMMFERBRAEE, &
J5 4R B4R P 238 R A FIHLEIBR U R A SR N E R HCT-116 AR BY i
1T.

AR HCT-116 B/ R R MBEEER, RINTHEY GAL13316 W5 H
BAEKNE. £R2ER, LAY GA13316 X HCT-116 B/ R R M BEE N E
KEEREHMEER, EFER2. 4. 8mgkg EELH 21 R, WENEER
AR B BAE, MBERSHHN 19%. 39%. 59%, BRI IEEE (T/C
) SFIN 84%. 719%. 49%, FFEILHFIBKHM.

UEERER, &Y GA13316 X & & HCT-116 RE REFRIE A 5D
EE.

RAOTBIEIE R ALY A (Drug Array) XA ¥ GA13316 | 4 BB 40
A REHIVEFI#E 53417 7 %% . Drug Array S5 45t 66 MEE/EFAEAMZH/T
B2, TR ENE SEE, THREMEMTNZAUEYTERY RREINE
2iE%. MEMNERER, (LEY GA13316 ik HCT-116 MM ARIEAR S
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IKKE % NF-kBl A%, ZJEXH RQ-PCR } Western Blot #4T T ¥ WiE, 4
RER, &Y GA13316 7] T il NF-xB1 1 IKKE E R KIEIE, T % & NF-xB
FESRBIEREARTS, BN LEY GA13316 #HI4: % HCT-116 HHHI1E
FALEI T BE 5 NF-xB {5 S BEH %.

NF-xB (& S ¥ FiEE E E B NF-xB K. NF-«B #ifilF (IxBs) # IkBs
BB (IKKs A . NF-xB & 1986 F R ILIIZHRE T, EIE RelA(p65, NFkB3),
RelB, Rel (cRel) , pl05/p50 (NF-xB1) F1 pl00/p52 (NF-xB2) 5 G RA. &
T p65/RelA  (EHEFTIERINF-xB) RXIAER R BH N RIEFEE/EF I NF-xB.
kB (EEEAEL IB o) DFRHELE A NF«B 7 RMEIHFESE. KK £ kB
BEg, 7 kB B LiFEF0,

HEl, NF«B 5 SEBNBIETRT S ALARENESHERE, KEH
NF-«B B UL R R #E, WEMBEFRLEF-o (INF-o). HARNE
(interleukin, IL) « MHMBFHURSEFRIET, L IKK 2884051k,
HTIBERIL T B B, FERZ RUEM. BIH NF«B, #E i NF-«B
A BEI— RFIEEERMELD 4,

NF-kB 2 —MERKESHFER, E£BHBTHITNRITHAREE
e, EAERFHEEE. BT, LEHE. WERENEBREXBER, 23
S5&BENRERR, B SEEMMEST. WTHRENARFUEE X, Hit,
NF-«B & 5@ 2K R W AL R KT RS NBEirEsme. 2

AR FLLL HCT-116 44 RS, K Western Blot i AR# | T NF«xB {55
R4 HIRIEH NF-xB A K X EH R p65, LK NF-«B #I#) & H IkBa. HIFIA.
ZRER, HEY GA13316 7E 1. 2. 4uM KE1ER HCT-116 40 48h, p65 &
BRIREDH TR T 20.11 %, 26.94%. 30.29%, SHEHEMBAMLEZERAEE
Zik: 1bBY GA13316 7E 4pM IRZIEF HCT-116 40/ 48h, IxB oFEAMERE
EAT 4220%, SEENRAMLEREFEENE, WM EIHKREKHR
. RECHE NF-B FE5HFLEELIRR, p65S BEAREK T IHEMN 1B oF
BRIEK LR, #AHME NF-«B ESHFRBNFENL, HTEMEIT THEEHE
RIBOE -

MEHEMESRE LR, LAZIRRE. EA—IFRES, BTN
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SRS HTE R, REAMRRE TS B S R RIRET
B BT RERNESESM%, HARKGSH @M LIk RAE R,
B RF{E 5% §i&1% MY “cross-talking”

EEEM%T, MAPKE SRERERNEZNIER, BHIEHRSMMER
AR, mamAK. KE. 8. 1%, ERKEMAPKEKR— R, HA2H
SERZRATHRAK. BBEAIREESMNERZ L. NF-B AT HZEMAPK
EERE, —HEHEERREMBENRERRS M, ERK S5 A REEE Y]
¥, 2E5MEAREE. B8, M. FEARATHRRS 2, HAER, £
FRBHE MR TR IE ERK L RERFEL, SROIHRIRERRELRIREY
(27.28] |

AR A R ANTAR, B THCT-116 BN B R R EE AR+ NF-xB
p65. BEM{LIkBa (P-IkBa) . ERKEAMKIL, HRER, WEWGA13316 7l
B4 2. 4. Smgkg#E B4%5 21 K, HCT-116 BHEMHSHNF-kB p65 FIREE
BBEHEMNBATH: kBolREEBREENBH L BBRALIB o (P-1kB o)
KR ABEEGENBATH: ERREANREERBEENRAT A (WHERE
T WEYIGA13316 AHIHIHCT-116 IRWERKEAKRK) - U ELERBRE
FB K. RVILESWGA13316 AT R FREE HINEINF-«B(E SEEZ KRB L
R E5HMEERMAPKIE SRk,

DL g5 RIRR, A GA13316 AT LAHH] IkB afBEERIL, HhN IkB afIR
AT p65, 1% p65 TEMEEAK, BE NF«B 215 SEHKE, Nk
EEER.

NF-xB 15 S@BERE 5 S RIEHER L, B — R T HEERMEGE, A
TIZE R A R A R B h R IEE AU ), XESEREW RIUAT . AR,
MR, MEERE, NTSERE. FREL. SRNME. D845, Hf
BREB . WITKRARBENSEYELRIS T,

HNBAE S GA13316 REEL M%) HCT-116 408 NF-xB {5 5@, F0
HTWHEEARE. ATIRMMMBEE, 4675 —F KA Western Blot A,
¥ T GA13316 7 HCT-116 4Bt NF-xB {5 5 & T EH cIAP2. MMP9,
Bcl2 RILHIRM .
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clAP2 B H A ARENARATNHETF, B2 HE-HEENHATE
H, H5HBENERE. RRETIMEX: MMPs REFR&RBEAR, BERAEDR
ShER (ECM) HIThEe, ARBEMEENNSMHBEAR DY ERERE,
LREMBRE. BEBHEERWE T, Hdf MMPI RERANEREBEA

B BIAURTL M MMPO & B0 4R G 4 I 2 AR SR A
B e 092,

LAY BY AN RN ey, % g
LN

<3
TRAF JNFR1 DR
» .r“f"

NEKB
P65 P50

=
=
=
o=
-
-
=
-
§

W
0N
w
T

ZRER, EY GA13316 £ 2.4uM IKEVEF 48h, HCT-116 4R+ cIAP2
BARNREIHTRT 5127%. 5221%, SHEXBAEMLL, 2R EH4it%
B X. GA13316 £ 1. 2. 4uM HRE{ER 48h, HCT-116 #ifL+ Bel 2 EAKIR
BB TRT 23.57%. 47.59%. 50.19%, SHEBAML, ERAFLHY
BX. 1bEW GA13316 £ 1. 2. 4pM RFE{ER 48h, HCT-116 gHffi++ MMP 9
BERREDFHTIET 19.46%. 20.49%. 31.97%, SEEGxBAMLL, £REA
BgitFE .

U ESREY, (LEY GA13316 fEHIH 4 HCT-116 40/ NF-xB 558
BRHIFEIR, RMEIT SMEER. BB EIIMERN NF«B 5588 THEA

44

(€)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



cIAP2. Bcl-2 fl MMP9 KJRi& .

p53 RAMETKXRBATET, REMMMEERA, HIE S0% L T
PR R A gRAEDd , BFAR! ps3 W] LAHIEI NF-«B 5 5% 3@, p53 IRERIIE
% (40 p53 REEH) ATHIE NF-«B [l DNA &8 MEREER. SiREYEE
=, 4% HCT-116 I RAFAR ps3 B, EHitk, FATRW/EIE TLED
GA13316 Xt HCT-116 AMEF A BRI RAR p53 EARK/EENEW.LERETR,
&% GA13316 7E 2. 4uMREEAT, HCT-116 AHMEF AR p53 BHRIRIE
S4B ERT 22.22%. 36.51%, SHEHENBAMLL, ERRFELHITERN, BX
BB ps3 EA.

PPM 1D ( Wild-type p53-inducible phosphatase-1, WIP1/PPMID) 2 EF4 & ps3

(ps3) BEESHMME, EFEE ps3 WTHST, BERWARFHER
AR p53 BAS FL/HERRO A EBBRL, Mk psS3 Thee, Z2EMMPPMBUS p53
ThEERYFEZS AT 04351, PPMID REUEE R, W38 NF-xB M{ESH T,
NF-«B TJi@id BB L4 PPMID MBS FRBBIER R, H{E# CRC 4
B0, AT RERTN T A4 GA13316 X HCT-116 4iffeF PPMID EFE KA
MR . &R ER, GAI3316 7E 1. 2. 4uM KE{EF 48h, HCT-116 4iffg PPMID
BANREDBITIAT 4045%. 49.49%. 53.27%, SEGEXRBEAML, ZRA
FREH.

12 EFTR, A GA13316 M4 B M A HCT-116 HI/E A » 530 NF-«xB
EERSERNZLRE (] kB o KIBEBRIL AT HIH] p65 FINIZ) , #i
ME KT HFEREE cIAP2 (FIRATHHIEF 2) . Bel2 (B HEHAME-2) .
MMPS (EFL&RBEAE 9 Ax. AN, 55 MAPK {5 5i# UK ps3 M
NF-kB Z B3 XXHEH K.
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NF-xB {5 5% S@ B 5B EME X RN UE R
R (KR) BR (FLD

(BPEMAFHEGEZFEARARAGNAEESLIRE, ZHEH, 650500)
BE: BESHRAAXTARNE, RERERFETCER, BMEAKRRE. BE
MEERBHSITHESR, EEEHRFERNAEBESSWE RIS, FERE
ERRERBRERTHEXBIER. NF-«B (nuclear factor kappa B) 5 584E
ERVFIRBITNEEESEIER, ESMHMEARTRIT NF«B F5%
SER KT ERE, BT REERT MR ESHFEBAM R CEAR]
&, AIH NF-xB 55 # FEBEAHSEEMEHXRIE—EFR.

X@iT: NF-xB : EFUE: 4HBE: LBRAGTMENE: LRE

Research progress in the relationship between NF-kB signal

transduction pathway and malignant tumors

WuYaxi,QingChen

(The School of Pharmaceutical Sciences & Yunnan Key Laboratory of Pharmacolog-
y for Natural Products, Kunming Medical University, Yunnan,Kunming,650500)
Abstract:Cancer is a public health problem in the world with high recurrence rates
and mortality rates that threaten human health. The mechanism of cancer development
and development is very complicated. ~Abnormal activation of signal transduction
pathway is involved in tumor pathogenesis and plays a key role in the development
and recurrence of cancer.NF-kB (nuclear factor kappa B) is an important signal
transduction pathway involved in cancer pathogenesis and treatment, and
overactivation of NF-xB signal transduction pathway is found in various tumor
tissues, And research on this signal transduction pathway targeting cancer therapy has
become a hot topic. This article reviews the relationship between NF-kB signal
transduction pathway and malignant tumors.

Keywords: NF-kB;cervical cancer;colorectal cancer;hematological malignancy;breast

cancer
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N5 S TR R MUE T RS A 2 A, BRRRIME S 4 TR
, BY—RIESHSFEANBRERE, ¥EYNEEEERIMARZEA, HFHE
MHJEERIE, NS RERAREDERN R ARNE TR ARESHSE%
B FERANAEELERERERRIEXRIEH, ARFRSEMMREENE,
oMk, GRET, MEAR, BRENER, RASBUBENRBEMBEI., NF-«B
R—MHEENGESHIER TESSREMNRRANE. HEl, MERERE
TR, SEAME, RAEFEREZ MMBR RN EEEA, T NF«B Z=
ZZAMEZRTHETE, ERtEEEK. oM. B, M FRERKERR
« MBURMABENS R R EEEENIER.

NF-«B 55 ¥ S ERS 5MM AR, REMME, ARMARESL, HENE
TREHE 4, £RAMBRN NF-kB RREAFRREE LTS RENEEFHE
i WEEIE. SEBE. LRGSR ILIRESE S ETS, NF-«B
ARBBE, SHEMNRERREVIMX. D NFB G5HFEBAREE
FEBRXRERWT:

1 NF-xB {5 5% SER AR

NF-xB 15 5% Si@ & & H NF-xB K&\ IxB( inhibitorkappa B , IxB )F & L
K IKK (inhibitor of nuclear factor kappa-B kinase) FIE=%HK .

1.1 NF-xB RFEHRA (NF-kBs)

NF-xB /2 1986 £F Hi Sen #1 Baltimore ZF7EHF AL A B4R 5 T 10— Fh R HA R B
PRI RE T, HEE% S5 B MIARERE AR EE IR FB 75

(GGGACTTTCCC) RAFFIULEEMBE. NF-kB | ZREATHILI WA
b, S5MAREK. AT, RIERNURMBERERRFSHHEXERNERA
7.

NF-kB HKIKREHE S LR A: NF-xB1 (pl05/p50) . NF-xB2 (p100/p52)
RelA (p65, NF-xB3) . RelB LA Rel (cRel) , #R#E C KMA R4 AFEAE T
o FH 14 NF-kB1. NF-xB2, p50 # p52 25l HEI{AE A p105 F pl00 /KA
PRI p50 71 p52, BB HREY), B C KRN EH Rel FNEEHE (Rel
homology domain, RHD) , A& RABIEL M, (Transactivation domain, TAD
) 0.1 11 3255 RelA+  RelB X Rel, H C K& F RHD # TAD, ARE &
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RELRY, RHD BFEZEMFFIM B 448X, $5 NF«B EFHZER.
B RkE kB MEE1, ARAESMARKKRR ZEK DNA &6 %1k,
ERTENRABRRFRELES , T TAD (REHFRIEH R, EXLRH F
» B& RelB RAES pS0 % p52 R RAE S, HARR R RFRFERFE =%
k. ¥, p50/RelA (BIEHFTiEHI NFxB) RERIZZ. BELY, BRI
B, TERESEERMN NFB. XERER/SRFE_RETUSSEE
R4 EFF] (B NF-«B A4A) CUEWEEEFR. Eib, NF-«B 7B EE
NF-«B — R S58FFEEHNERKFTHRAEE.
1.2 IxB REERRA (IxBs)

IkBs 1 IKKs & NF-xB 15 5% @RI LIFHFHE T, 5 NF«B H{HEH
B NF-xB 5 5% S, kB R—HMEERFEL S NFxB HES, X
WRIBHMRT, 5 NF-xB ZREEEHR=REFUIFEERSFETR
¥, BEiE NF-xB BAIAERIEERNT 8, BIHME kB EAFXKETE IkBa.
IkBB. IkBy/p105. IxBe. IxBS. pl100 F Bel-3 LKA EFKRKRRESTHE
HEES~TAN0NEERRERTFI, M AMELRERF5, 71 5 NF-«B
) RHD A EAEF, K NF-«B FEEE4MEK A .
1.3IKK EXERA (IKKs)

IKK £ IxB $&, —F45FEAE(700~900) x10° ELHMBRE A, £ kB
R LRI ENLAD. BRIRRF REEERENMES: KKe. IKKB. IKKy
IKAP (IKK-complex-associated-protein )o IKK E & #/H T E IKKaFl IKKBLL
RiAH R IKKy AR, NF-xB HRETE K F/FE _FMAE, NF-xB REH
BRI IKB R E AW EMMSEF, R £ KB LE TS5 B3 NF-xB
FIvELR.2, KK E4485 T id#, IKK FBGEf kB #8381k, BB/ IkB
M NF-xB 7% 34002 FLBERAZ, (578 NF-«B BiNHREBBUE, B NF-«B
AL BR — R R 22,
2 NF-xB {5 5 ¥ SiE BN ME

LA BRE T, B NF-«B Z B35 B XM E S FE THRME H2)
o SA40 I AR B SME S RIBLAT , NF-«B S80S NS SR ER R EEH
. FBIERR LW AEHERIMELHER, RERNRTE KK 255,
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2.1 ZRBIERE

KEBZr NF-xB UG R BE L BigR, WIEMBESIERE F-o (TNF-a). A4
Hifr E(interleukin, IL) . MEFMHRBFRSNRBET, HHEE KK 5446468
W BERALTIEM, ZETUELE R IKK B 1L kB B E, BBRILEH kB Z &L
FEf#, NF-xB BEJBUS N4 & S8 B LU BhHE B2 R 3R R 4 1k 2627
22 28 (B HERR

F2ABFERRRBAANETLIRRRIBEIHER, pl00 #iLF p52 BT
EHETHEZABESRR. EEHERET, NF-B ESEE (NIK) ZE4m
WE B AMER, TEEEEFIE NF-kB 74 pl00 LU EE MR SIEE T HHE
- BAMZIMEHRFTRPZA. B ARBIEHEF. CDI0 FARIBUE, NIK 2
RUZIARFENK BBRUIARIBE, ATBEEN IKKe. IKKaiFLE
£ p100 RAEBBRALKBIEBIY), 4 RAVETER pS2-RelB R &Y H BN B S
HBERLES.
3 NF-xB {5 5# 5@ R 5 R EMHE

BEl, EWEMATRINF-B FEHFERTEBNRESEFESE
BER, 5ZMEENERERREVIMR, ZEET A H29),
3.1 NF-xB 55 SER 5 EIE

B (Cervical Cancer) 2 MLAEAREMMHE, NF-xBE5HSERRE
BEYRRAERRNEESSE NFB 55 RSERNIESRTELAR DR
FREM, BB FRHA, NF-xB HREE SRR B P REEe). £
BRERMEHHER, NF-xB 5 HPV (Human Papillomavirus) Z4JH3¢, FHEF~
A RIERE . B TREM HPV BYL, NF-xB M S84 KNS SEREL
, REREE. EEFEMALFEESIR EENRE (LSIL) &, p50/p65 Fl
IkB o, TR+, 7 SIL mEREMSRAME (SCC) F NF-xB HALE
M. ERERBERESD, MHEFH kB oK, £ kB oESTEK K
AR, FEERBNEEIEAIARE, % NF-xB RiEZRE NG, =5 EAr
BEERMMMNE NF-xB RIENEEZ MGEELEXER, XEVIE NF-xB EE
B B R R R IR A R E A R,
32 NF«B 5 5% SBR 54 EGE
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Z BB (Colorectal cancer, CRC) £ B piE &K% NAEEMERY , B4
BISEMAXR T INE=SRERER. NFxB ES® 5 8% 5 CRCHRERBE
PIBE R, EREMXEENMANTE, ARFET, DEERMERPEXRER
34, NF-xB 7 CRC FHMERRE &M, ¥ RE B RIBREL+HIRBEERHE
HARTERBS), HYEL B A MESCREAE BB (Rt I R A4 PR {E A - NF-xB iE L@
HeRMmpIE A EERETETF (WLERAREKET, ANE L BN
£ 8 S 482 2 )% A A T AR ERNEB NN HIFERE
3637, Rtk 4b, S5 EFMMBEERATARER (EMD URRTERERE
B# (MMP) B4, Flt, NF-xB W {EHLEHBEEBRAFEER . ECRCH
MELF| NF-xB FHREEN, FESBEKIMBTHEY, BTt fRER
AFERAXRN, BESTEARAX, Eitk, NF«BRZHIKRRATTERRAE
CRC HITUE bR E DB RIEITRE R,

3.3 NF-xB {5 5 # Sl 5 OB REH 4 ME

NF-«B 7£ &R i R B IE P RIFEEEERW, R RE SRS A IR

(AML) B REHRARAMnE (CML) FREZEEA“, NFxB EEEME

ANRARALRARULEALFTARTIRE, BEEFNENART AR
i£. £ CML 1, NF-xB RiEEKK), BEXKEEKT AML, % CML 5%
NF-«B FRi&# N4, [KKefE CML RFHLEF LA, 84 NF-«B X CML L
B AML WRAERBEEEER. HEFN G LK EEFFIE R NF-«B fI4H A
#ik, NF-«B FIARMREMGIEFSMEMMM HRS AR A HHRA T,
R AMHLIEFE2, 45 EATIR, NF-xB 5 &M1& RGEBAE IR HR & R R E VA8
*.
3.4 NF-xB {5 5% 2@k 5 A BE

NF-xB EABREVENENREMBBREEEEEAVL EEREE XS
T, NF«xB R FEREMIRHILAR b B4y SR FE B 46 T 9144, R 2] 2L AR T
MY K RIBT BIE NF-«B R K ZHBETIREE, RIERFTELFH
o XTIIRE, NF-xB MARBENEBTHMEHE, nEE M. ARFTHE
8421, XS A R3E NF-xB & 850 Her2 BA /N 5 PLAR B8 4 K P i 7 H9 146 NF-xB
4 Her2 PR RIS, HIMHI(EF & LUK CD44 PA AR EY 3 (RIS Y
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PRI B2 . BhSh, NF-xB XtF EMT U RHEBREEN. 4, NF-xB ERH
MARERBRMEFNEEXR, RBERABRETERNBRMESERE.
4 NF-xB 5 5% S BB 5B MBRIT

H AT EZFF X 13 E F NF-xB 5, % NF-«B fMHIFI7E 1 K §T ik
R BB HIPUEE M6, X B = B R TH T ¥ NF-«B %425 9
AMRE R IKK, NF-«B FE &, BABHEMHITULE ZILEEFL., 5
W, BAY11-7082 ] LAKF i U7 R p65 54T DNA K454 3F T B IR R T
TNFafIRIEED . EF24 £ IKK B 7 AT @i # IKK PR B4k R EA M NF-«B
ESHFERE, I G2M HHAMREREHAMMAT, &EBAMHF)
MG132 3Eid T8 NF-«B 15 S5 B BRIV H] il 4 K52 53, BRI $% NF-«B 4]
FCARTF R BT 72 Ik 258 28 Sz 178 1 & b S B M RE AR Y b 3 R AR SR 4
F, EEFUEER BT AT ABEZESY, B PR MR AL A b2 5. s6)

NF-xB 7 B BN AR E—HUB AR A & BN EARE, NF-xB #1
HIFUVE A H BYGURE 25 15 W B T I PREGBRIRZE T X &5 NF-«B #I%I7IR B B
HEFRAMETERAMNZ AN, FHit, AFE— SNSRI 2 R, U
BRI AR B FUHATE T R0
5 &1

NF-«B ES#FHEBRSEMWEXREY], CEIE. EHEBE. SMHLK
REURMEME . ILRES SRR NF«B ARANENE, B 285K F#
BRI RERBIERE, W LHEATE R EWERH BT A . R R NF-«B
ESHFEBEATEERTIRE TRKHEE, B NF-«B 0] R B WG R
M, FERREANNERERN NFB ERTERE. BERRWERE, &
RS NF-xB BT BE AR R AL 1 T SRS 2 v
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A, T/RNF-«B 5 5HERSEMLEMEX RN AHRED].EHER XS
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X, ZERMAEERRE LR, X=FERERE, ALEE, BE
ZHIREHRMBGR, WNBITTBEZLRREE NIALERRFENKBB/ET
BREKRF, /R THEEMRZEURAREARRLFER.

BEHRNSIMMRER, w-ENRLESE, BRaRBRIEEX, MR
. FHIEAKAEBRDRGFHBRRNBRER, REEINER. £FI L,
MR LI 2 B KB A TR, WEMEAHLS TRALHEFNARIIX
o EAED, B2WEDHXL, WORFS, ERKHAELEEFEST O
. EHiEREZMBULBENREE.

BWRNEFZITARTIBRRLRIT, HEFEEIMERER ENALES,
AR ERRL. EXRPER AN, REMIER BRI, SR—EF
HBRTR, BERAH. WRREHZIMOER. ESWHER, RORE—E
AL IEFSER o

B REAKR Z MR A ZIMRE MR BSHREHAIT L IE . &
R, MEDE. BHRLL. #IOF, RAMNKRE. BEER. 26, MHEEHE.
TiLH. e, MkESEE. BE. XRE. BR. FAMELBRMEZFET
REFRIFIR L. ERFAB RIS, ER=ZFHAEFIINE.

BEROEAN. IR, MBRBRERNGE F0ERIHEF, RERTREERFT
%, EBRAFRHENBNS.

B BERKE, LRERBIEINTE, BHGEREIMARRENRL
5#8h, REARMEMKFLZR “MEAEREAN” 445, &R/RT
BMRZIMATN “ZEETRREEIENE” XK. BAE “RTITES” HER
HEH, ERAETFTRAXE, AEERTAERTEHEN T HBENLH. R
BRI, BEESHET “REITES” ROERKMS, EHFNBOH.

X=FPEBEAD Z MR RMFEL . £, EFRZIMIBUR L
BRANEZRNEE. BE, REAGLZPHN AN ALHTHER, (P25
FNRICE R B2 RN .
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