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Abstract

Objective: To investigate the effect and mechanism of paclitaxel combined with Toll-like receptor
7/8 agonist 3M-052 on the apoptosis of mouse colon cancer CT26 cells. Methods: CT26 cells were
treated with different concentrations of 3M-052 and PTX. The cell viability was measured after 24
h, and the synergistic concentration of PTX and 3M-052 was analyzed. The expression of Bax, Bcl-2,
active-Caspase3 and cleaved-PARP I in CT26 cells were detected by Western blot. Results: 3M-052
could induce TNF-a production in mouse PBMC. Exclusive or combined use of 3M-052 and PTX
could up-regulate the proportion of Bax/Bcl-2 in cells, promote the shearing of Caspase3 and
PARP I protein, therefore induce cell apoptosis. Conclusion: Both 3M-052 and PTX can promote
the apoptosis of CT26 cells, and inhibit its proliferation, while the effect would be better when
combined.
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H ¥ TSRS TollRE 2 44k7 /8B I3M-052%% 3/ R & 7R CT2 6 41 U T B/E A K FHohlal . 7
% EHRAANEWRER3M-052FPTXEX A AL B CT2640/, 24 h5 R4S 71, HPTXE3M-05213F
YE IR EE ; F- K F Western blotiER il CT2 640 ffg H i) Bax. Bcl-2. active-Caspase3 LA X cleaved-PARP
IFRIEER. &58: 3M-0527 LB /N R PBMCA M TNF-a; 3M-052 5 PTX 2245 BRES A i 3% 7]
EifBax/Bcl-2 ], {E#ECaspase3iFil, HIRPARP IFEANY), BRASBHMAT . F4i: 3M-052
ERPTXHEMAE F A TR BECT26 40T, MHI M, BEER MR E 4,

E3: 4]
KM, 3M-052, BXERYE, SE, AT
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1. 5|8

S W LR R AR T A M T A TE S R . fERRE, R I RR R ISR T R IE R FIHE
1], HFEAFRNN 57.6%, KTEE. BARERWER2]. FH4E e DosdFARIRE, (H24
e BIRREIR Z A L, HEiR 2, PAIRZ EE S RAIMI, PRI R S eT T2 A=
B3]l Y

LI (Paclitaxel, PTX, fh4 Taxol)& ML GAZ KM Bz Hh B0 2 1 — R HAT T 3 o 1 F 10
PUMCE 259, WA MR RS BRI EIRIK EAE N — & T 90 S . AU )
BIT, X4 3] 415 A — VAT AR . 3M-052 (1 3M Drug Delivery System Division 2
F T —FEE Y Toll #3244 7/8 (toll-like receptor 7/8, TLR7/8) M E i zh 7], ‘& il it #E 4+ TLR 7 A TLR
8 SRS Z MR IR Gy A0 ML, AT ML ™= A BE S I G e [ B, Sk BIPT IR R, A BCH— AR
IR 2[5, AL B EE TR BRI A 3M-052 75 5/ R 45 s CT26 4HHLIE T 1 1 F B oL .

2. R 55*%
2.1. EERFI R 4Btk

/N e CT26 ARG B [ 58 SLI0 40 i SR L 52 & 5 A2 I J5URL 245 (APT) FH VL 1R 250 A2 77
3M-052 Hi 3M Drug Delivery System Division A %11, 25t CA1i, H MedKoo Bioscience, Inc
(CAT#527,804); 1640 3573 H Gibco A (22,400-089); fa4-IMiEI B Gibco A7) (10,099-158); JHEE
IR Sigma 24 ](59,428C); R EL4HNL /> BS W Percoll T Sigma A (P4937); WEREEZE /R PBS I
H Gibco 22 ](10,010-023) 40 B 3iE 714614877 & Cell Titer-Glo ® Luminescent Cell Viability Assay kit 14 F
Promega 7] (G7572); $T Bax % 5 FEPUiA(ab32,503) Pt Bel-2 FL 77 FEHi 14 (ab692) $T active Caspase-3
% v b A (ab49,822) L K 4t Cleaved-PARP I 4 5150 FE 414 (ab32,064) 34 H Abcam A 7 ; TNF-a ELISA
KR 77 &0 E R DIE RN A 7)(DKW12-2720-096);  Annexin V-FITC/PT 8 T- W 4HAF & H BD A A
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(556,547).
2.2. /MERSMNE A B 4R (mPBMC)RIEREY

ICR /NER(BEME, 22~26 @) 0o I RN 1~2 mL, B THECRIME T, BRREERE%H; H PBS
% Percoll Bt B ik 67.5% ) TAEWR; TS MK =1 Percoll TAEVRE T 15 mL B0, ISR
MERZEINE) TAER L JE, EEATIRA; =I5 2000 rpm 20 20 min, NOHUHE B0, RS N=
JZ, WL A a2, FRIINE Percoll AR, B /0HUHE 2 ¥4 i) )2 A PBS $E¥ 2 IR FR 25 Percoll
J513%] mPBMC.

2.3. YHpaKESE

INBR G5 i CT26 AL & 10%82F 3% . 100 pg/mL B A 100 U/mL HEH K1 1640 £ 775,
T 37°C. 5% CO, WA JE I TE IR 3 7R A0 AL AR 75 . BOW B K40 M 3k 47 5856 . 3M-052 A DMSO /i
B 20 mmol/L i, PTX Fl DMSO ¥ fi# i 50 mmol/L %, 44 DMSO FfE R 1000 x f# BN
BIRFFRIE T, Fra X IR S £ 1 DMSO.

2.4. ELISA # TNF-o,

¥ mPBMC Fl 1640 B2 R ) 4 x 10°A/mL, 5% 6 fLA, 4L 1 mL, FINA 2 mL 1640 £
FFRET, HEEIMAAFRER 3M-052, 24 hJ5, UWHC LG, #%EERN ELISA 37 & i A
M TNF-a 7KF, BEAEUR B 100 pL F37 FARAE i 43 A0 LB S AL, IS R AR ) 22 bR id i,
EimMFE 1.5h, TR 3 R, R4 BT, IIASEFZE-HRP Fricd), =R E 30 min, FBHDE 3
R, BOEAEELAS BT, A TMB RO, ZIREDEHE 10 min, AL, £ 10 min HIIIE 4 =450
nm (Z K 630 nm)AbJ6 A, FFAKIEFRE 25 TNF-a VRS .

2.5. 4RRRIE SN

¥ CT26 AMMtL % 96 FLAR, HF4L 1 x 10° 4, FRdifuiiee)s, LBERFRIE, A Bk 3M-052 kb3
) mPBMC _Fi% 100 pL, FIIAAN R MR 1 PTX, 2% 5 24 hJ5, Cell Titer-Glo ® Luminescent Cell Viability
Assay kit fAHHYE /7. 7E 96 FLARF I 100 pL A&MK, 37°CREFE 10 min, 500 nm AN H & 2
(Luminescence), % (H 5 4UM0E OB, RS0 EE. MsRTEAR Y MHlE = -

Luminescence s:ys/Luminescence xma) X 100%.
2.6. Western blot #&31

CT26 HAAL 2 T25 K598, FH 1 x 10° 4, WHEE 5 H 3M-052 ALFEIL ) mPBMC 35377 L35 M1 PTX
BEA AL FE CT26 40, 24 h GG ICEE 40, NP40 2L LR, S8E A L, 4 SDS-PAGE H
W, IRIRAENZE PVDF i, HMH, SMNK—I. Zhass, B, A7 sGOcT BG4 T A
I3HT
2.7. 4RRAT R

¥ CT26 AL RAL 5 < 10° ANMEFRIT 6 FLAR A, WhEEJS A 3M-052 4b¥ it ) mPBMC 15 #3135 A
PTX BXAALFE CT26 2Hf. L0 HE 18 h 5, FREGVHALICERAIM, PBS %% 11k, H 300 H Lifmid ik
FAM B, B OICEMN, A Binding buffer 52 H AN EWIKE N 1 x 10°4~/mL, B 100 uL (1
x 10° NHA), B 5 uL FITC F5ic () Annexin V F1 5 pL B4k P (PT), 224218 515 =I5 N 8% & 30 min;
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BN 400 pL Binding buffer 785378 25), SERI By A0SR, Cell quest #4470 #r i -
2.8. GIHESH

B 4511 A B4 BE (half maximal inhibitory concentration, IC50)iH5 5% ] SPSS 22.0 #4147,
H Duncan’s 2 577 Hrdk47 41108 3 Mk ie, W35 /KFh P <0.05, R2#EKF N P<0.01: BAEHZ R
(Combination Index, CI)>¥H compusyn 2.0 #4734, 115 AN : CI = Dy/Dx; + Do/Dxs + aDDy/Dx Dxas
ot D1 D2 A FIB F=AE XN 1 245 8% E BTG R, Dixo~ Dxo APE 2GSRI 242 XN & H 1
WIE o a=1 AWM BEIEHE R, a=0 NRFAHEHEFRMEZ ). CL> 1.1 NEiHi/EA, 09<CI<I1.1
REMER, 0.8<CI<0.9 NKEWFEIEM, 0.6 <Cl<0.8 AHEMFEIEH, 0.4 <Cl<0.6 AmEEHFELE
. 02<CI<04 AsabhFEER6].

3. &R
3.1. 3M-052 {2i# mPBMC 4#» TNF-«

# 3M-052 H DMSO Bt & B 1.25. 2.5, 5. 10 mmol/L, i F AT+ 1:1000 I AF] 1640 H3a%Erh, {§
ZREEHY 1.25. 2,57 5. 10 umol/L. 24 h J5, s 1iE, DL ELISA A A EiE TNF-a RiEKF.
R R N, PLEASFEIREE I 3M-052 ¥ REGS1E i mPBMC 41 ifd 7 i TNF-a (P < 0.05), H 52578538 %
EN(SRIE

3.2. 5 3M-052 BXFIPE (R A2 EEXT CT26 4ARRAY 1CS0

4 3M-052 A F] mPBMC [ FRAE T, ZRES A28 00 1.25. 5. 10 pmol/L, 24 h JaUstsE BiF
IINE CT26 A, FEEIIAN PTX, LR H18 04 0.1. 1. 5. 50 umol/L, BEABRAWE =AK
fL, 24 h JER ARG 77, DAASINZGAURT IR, THEEC G FH 256 CT26 IS 22 (4 1), HRIEHH &
THEECE 25485, 48w 2 Fos: PTX KA 50 umol/L B E&MIMEA, 3M-052 F1 PTX HARWE
ICH IR 351 5 AT B n el [RIVE F o DA 2 N AA R, LAV BEEUEL I LA 10 A 0 BB i A pr i B (1 2),
MR E] PTX 7E 3M-052 #4354 04 1.25+ 5. 10 pumol/L ) IC50 4352 5.37. 1.68. 1.40. 0.53.
0.27 umol/L, #] W5 3M-052 B¢ A ml LR PTX X CT26 4 f) 1C50, H 27 EAKBIEN, i 3M-052
RERS IN5E PTX Xt CT26 4 i A A1 F

3.3.3M-052. PTX BHKREEAHX CT26 LARAT RSN

HY 3M-052 1 PTX E A58 [FEH(CL = 0.25) 145 25 & 3M-052 5 pmol/L PTX 1 pmol/L #4T J5 £E
S22 HIPL DMSO (Ctrl), 3M-052 5 umol/L, PTX 1 pumol/L PAJ% 3M-052 5 umol/L + PTX 1 pmol/L

120 -
100 - *
80 - *
60
40 1
20 -
0 -
3M-052 (pmol/L) 0 125 25 5 10
*: P<0.05, 5 Curl [b#;

TNF-a (pg/mL)

Figure 1. 3M-052 promotes TNF-a secretion of mPBMC
B 1. 3M-052 {2i# mPBMC 433 TNF-a
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Table 1. Inhibition of CT26 cell proliferation by 3M-052 combined with PTX (%)
%< 1.3M-052 5 PTX BRA % CT26 4HREETEAIHNHIER (%)

3M-052 (umol/L)

0
1.25
2.5
5
10

PTX (umol/L)
0 0.1 1
0.00 + 0.00 31.55+£ 036" 36.26 £2.28"
0.00 +3.65 36.28 +0.93” 4194 +2.15"
6.80 +3.01 36.89 +3.30™ 44.64 +0.81"
3.93+0.27" 44.00 +0.43" 47.60 +0.47"
15.45+2.15" 47.35+0.88" 51.86 +2.53"

5
50.70 £ 0.68™
57.82+3.53"
57.47+0.017
63.30+0.16"
68.28 +2.62"

50
63.15+0.54"
70.44 +£0.62"
7143 +1.65
7733+ 1.15"
80.31+0.09"

VE: Value=Mean+SD, N=3; 'P<0.05, "P<0.01, 5 Ctrl lb#%.

Table 2. Combination index

2. A MY

PTX (umol/L)
3M-052 (umol/L)
0.1 1 5 50
1.25 0.05 0.35 1.03 4.81
2.5 0.05 0.30 0.69 2.77
5 0.04 0.25 0.96 1.75
10 0.03 0.20 0.35 1.34
- Ctrl

Inhibition %

0.1 1 10

100

PTX Concentration (nmol/ L)

3M-052 1.25 pmol/ L
- 3M-052 2.5 pmol/ L
- 3M-052 5 pmol/ L
~- 3M-052 10 pmol/ L

Figure 2. Inhibition of CT26 cell proliferation by 3M-052 combined with PTX
B 2.3M-052 5 PTX BEXFXS CT26 4BRaE5ERHIHI1E R

AbFE CT26 48/ 18 h, Annexin V-FITC/PT A%, VA MACKIN CT26 4HHIIA Tk, 45 3R BIR(E 3):
3M-052. PTX HfhAbF4 s A AT CT26 M ta e 51 T, BEF I RO T8 .

3.3.3M-052. PTX BHREEAHX CT26 LA AT HXEBRIRN

537 LA DMSO (Ctrl), 3M-052 5 pmol/L, PTX 1 pmol/L LA 3M-052 5 pmol/L + PTX 1 umol/L 4b#
CT26 41/l 24 h, Ll Western blot yA#G M4 i Bax. Bcl-2. active-Caspase3 & cleaved-PARP I )& iA/K
PSRRI, 5 X IR A EL, 3M-052 PTX B A H 41RTRE A b B ZH 21 g+ Bax/Bel-2 HL{E AT a-Caspase3 .
c-PARP JK-F¥gt8 N, k& F 254140 i Bax/Bel-2 Ebff. a-Caspase3 Fl c-PARP /K F-¥)iE T 3M-052 5%,

PTX S A H#ZH (L 4).

4. THe

S fr i do i WLV A TE B IR 2, T LA R 2 BRI R LR R, IR R T TR
REIE L T ARMASGAST, (BRUSEZE. BT AR IF BA R T 75 58, XTS5 e Ui 1 Aok

FRAEE R
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A: Ctrl; B: 3M-052 5 pmol/L; C: PTX 1 pmol/L; D: 3M-052 5 pmol/L
+PTX 1 umol/L

Figure 3. Annexin V/PI staining for detection of apoptosis of CT26 cells
3. Annexin V/PI BRI CT26 LRADET KT

At'
)3&
Q@' Q@'
S &
W W e IB: anti-Bcl2

. s s 1B:anti-Bax
1.0 14 4.0 10 Bax/Bcl2 relative levels

N W W W B anti-active-Caspase3
1.0 14 1.7 2.1 active-Caspase3 relative levels

e s [B: anti-cleaved-PARP I

10 1.1 54 72 cleaved-PARPI relative levels
s wss» |B: anti-Tubulin

Figure 4. Effects of 3M-052 and PTX monotherapy or combination drugs on apoptosis-related proteins in CT26 Cells
B 4.3M-052. PTX BZREKE R CT26 HAPATHXERRIFNT

BB PR A F Rl R U AT A e G2M W, S ECR 2 RTCEER,  Ti
SANMIYE T 7] {E R X IE R A AN AR I RE LG R TR TR, FE IR PR 1 7R 30 H AR AR () 25 4 7 1k
FEASEFREIH AL B8], IRIRK LK R EM A EEE, SRRz, T 8UeRm
No ABFFREEREIR, 5 3M-052 BEA, LR CT26 0L 1C50 BE% 3M-052 W JE [ T) w21 A,
TRE 5 3M-052 B AT Re gD SRAZBEAE IR IR _Hi6 97 45 e i I fl &, B ERE .

3M-052 7 FEAKEEMRIITRE, HIET/K, TEMR NS G ReiA B SRR, i (e it B A 7 i
SR BR A0 BRAE R A AR B, I R B 22 Fh g i R BRSO I 75 S R ZH 240 T2, 3M-052 1)
Jo8 PR S 7 T A0 o O i R PR AR (9]0 24/ BRULIAIAE B 3M-052 J5 HL I 1 (¥ TNF-a IL-6. TGF-8 541
LR -2 R S AR K T o ASHF 7R A ELISA J7 VAR mPBMC E3E H ) TNF-a H BUSSIE 3M-052
XF mPBMC M#GETER . B TR AZEEN PBMC A REERAGIEH,  RIAR S8 R 2% FE R PR 3M-052
AL PBMC 40 ELEZ NN E] CT26 HiI773%, M2 mPBMC FIR: SR I0 N2 40, Bl v il g
HOE{IEHIS

fRIHT 8 Bax J& T Bel-2 R E RN, fEMEN, Bax 5 Bel-2 JE AT IREIRYR — FAARAE 9 4m iy
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il

%

FTE 27T 5. 2 Bax RIEEZL T Bel-2 i, NIFEYE 24K Bax/Bax £ T 7 — {4 Bcl-2/Bax,
R BUEIE SN, U C B, IS caspase JUB N, {23 PARP T B V) S 24 i -
[10]. [At Bax/Bel-2 fiIHU{E . active-Caspase3 Fll cleaved-PARP 1 fI7K-F- 0] DA S B B T I FE T « FEA
SIS Western Blot £5 3078 3M-052 MIRAZRE L2 A BRI REVE 3 CT26 41 Bel-2 & F/KF T LUKk
active-Caspase3 25 17KV L1 [FIRSEAZ AL E Bax [I3KIE, {HiE 3M-052 JCIH 380 W25 I Bel-2
ACE TR NI, HEMBCA AT R iEd (Edt Bel-2 BIKEFEM, HAE 21 Bax/Bax FJE %M, M
LRiRER S ST,

ARSI MM 77+ AR AR T 5 TN AIE T 3M-052 A A2 BRI & 250l Be itk , DA/ A2 R F &
AR UK I B BIE FH o RIS 8 R o A B 245 VIR T 07 SR K TT R SR L BB AR s

SE
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