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Abstract

Purpose: To comprehend of Pamica on antiviral and antitumor mechanism of action at cytobiology
in vitro. Methods: Screening of human TLR3 TLR4 agonist test with HEK-Blue hTLR3, HEK-Blue
hTLR4 cells, RT-QPCR analysis, Cell viability assay, Monolayer cell proliferation, Annexin V-FITC
double staining assay, Cell cycle analysis, Scratch wound healing assays, Transwell migration and
invasion assays. Results: Pamica activates strongly TLR3 expressing cell and also TLR4 expressing
cell; increase TLR3 mRAN expression in LL/2 and A540 cells, it is an indicator of susceptibility to
Pamica; can inhibit LL/2 and A540 cells proliferation, promoting apoptosis, inhibit cell division,
migration and invasion in G1 phase, prevent tumor cell metastasis in vitro. Conclusion: Pamica is a
potential broad spectrum anticancer antiviral agent by enhancing TLR3 susceptibility, inhibiting
tumor cell proliferation, division and metastasis.
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1. 518

AP R KR O FRUHTRE B0 R 16 F S BB 2R AT KR %t U ar 8 /s 19 BRI SR ML %) &
TR AR BEL A R i LS AE e LA L SR O 3R AR /N 1 R P ) 5 24P (P < 0.05~0.0001).
I WY A5 P K AR AR e ek S B e st R D T R U R U R T (K RT AT VE[L] [2] AR e 4h i A= 4 27
KPS FUE— DR TR R TLR3 Al TLR4 MBI, 7EMARSMRENS 51 RC AR 5 G i . 5 30
XS TLR3 SZAARIMBURAE, 1008 4 B S S AN 8 (R S LB, 385 1 A ) 08 08 25 1 771
Ao ARSI 5 rh [ B2 B2 B 25T T B S A7 i InvivoGen A ® ] HMESE .

2. MRS &
2.1. IA¥KE TLR3, TLR4 FEoffis:n

B MKR 3 mo/ml (SRR B 2R A PR A R #i 4% 2018.01.15; 4HMi &R : ASiid@ i A549 4y
A X R 41 L (AB49-dual - cell) &5 R IE B 14 B TS i (SEAP) Hi 15 JE R AN Y R AL R, —H RS &
IR 25 R 454 . HEK-Blue hTLR3 40ii#E A549-dual cell Z:AE S A% N TLR3 A, #5471 20 W BE R AR
PRI (SEAP) R 75 34 R 1 TLR3 Bah 7135 b NK-KB 1l AP-1 (41 g P % s 38t [H 1) 7 4= SEAP P24l
I3 WA BRI AL TEPE s HEK-Blue hTLR4 fgid %IA N TLR4 &8 (AT NK-kB 5 K& ] SEAP 4
BN, TAEE#H S HEK-Blue hTLR3 41 AHH .
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J5i: MK F 3 mg/ml BB ZE 1 mg/ml—100 pg. 25 pg- 6.25 pg-~ 1.56 pg. 391 ng. 97.7 ng. 24.4 ng.
6.1ng, M 100 pg/ml FFif. 78 96 FLAR 4> AN 20 pul/ LRI HE i 5052 i, HEK-Blue Nulll hTLR3 41
Jfl. HEK-Blue hTLR4 4Hiff1%) 50,000 4HfE, 4K 200 pl/fL. B 37°C 5%CO, i4H 16~24 /N, i FH
FRAX B4 6 FE THLE 630 nm KL OD 14 .

5. ODME - A PEME NI, BUFIME, LE T EER.

2.2. WEARFEMEAMN AT D FERIIEHR

FEf: IOKR 3 mo/ml: EHEACE)EARHFCA R ARSI, #t5: 20171101; PHYEXTREZ): PD1:
BioXcell A 7], £%5 BE0033-2 24MG 15 : 662817J3; CCK8 i jl| & : Dojindo [H 4/ 7] ; Annexin V-FITC/PI
RUGFA T A0 AP T2k 7 % : Neobioscience A #]; TUNEL-POD iR & : Leica A#] . _ERiRF N0 #r
oo LL2 BRUm4HML. AS49 NJmdif: B R B ah R 22 Fopr e, diMre 10%62F mig. 1%
. #E R MEM 5353001 B 5%CO0, 37 C 4 N5 77

Tk

RT-gPCR (LB 38568 PCR £R): A Invitrogen 2 &) 2 7= (1) Trizol 12774 MK - 4 B R A Ak B
gHf, F DNA B 1 (Fermentas A F])JHALFESHH DNA, REZIM RNA, 2R M-MLV #35%
cDNA, UL cDNA MR, P KA TR 2 x TagMix4801l iR, 44840 N &1 R%: 95°C 5 704k,
95°C15 #—65°C30 0, 4 45 JEH#, LY 384 p H 1 B . TLR3 5[4)59: 5’-CCAGACCTAGC
ACAACTGACTCC-3’ (forward) and 5’-~AGCAGCCAGAAGCAGAACTACAGA-3’ (reverse); p-actin, 5’-GA
GATTACTGCTCTGGCTCCTA-3 (forward) and 5’-GGACTCATCGTACTCCTGCTTG-3" (reverse) [3], i@
= REFR M QPCR P29 ZHARTE R MR RPN SR, FIFH (G 5 RS )5
AN PCR HERE, 5 il b 28 56 R RAAR AT 2 B AT -

YUMLFE RS : LL2 41 LL 7 x 10%4L. AB49 4ifiiLL 5 x 10%4L, A 96 fLRH, 353%WCA 10%/h
-1l DMEM, & 37°CHFFE 24 /N, 3B NAS [FIHR FE IR - S gt B2 RN 2= (5L, 42k B 37°CH
6 24, 48 /NI JE BT 4B FLI N & 10%CCKS8 k71l (Dojindo H A /A &) I T L& 4EFF, 76 BRSALE 2
AN, 43 FIAE 450 A1 650 nm i bR R 52 % (3 [ BioTek A &])i2HL OD B, ZfA7i%% = OD iRIefH —
OD 7 H{H/(OD X} & ff — OD =¥ FI1H) x 100%.

BA O B FERTG - LL2 41 AS49 4RI LL 5 x 10%5L, FILA 6 FLAR Y, 15 3730 10%fG 4 1Li% DMEM,
B 37 CHEAE 24 /NI, BOBUIMAK R 100 pg/ml FUAIIMEK R ITEME MEM 4ER5R, 4kEE 37°CHEAE
48 /NI A 24 /NS 52 20 LA K B FLYSCER A FH 5 Wy 3 (3518 Solarbio 23 ®]) Y, A A S5 b s

Annexin V # P1 XUtk & B 40 A TR % : LL2 410 AS49 4iALL 1 x 10°/FLInA 6 FLA+,
ELFRMN 10%)i6 4 L& DMEM, & 37°CHEAE 24 /NEF, i AEK 1< 100 pug/ml L IfLiE MEM 4ER7,
[ B AN AKX R 2 4K 21 B 37°C AR 48 /N, WUER4Mff, FH¥S PBS ¥k 2 Ik, HZ &SPl E &IF
YA, F Annexin V Al PI XU EIEFRICAICGAA G, IR AR, JE), M@k E BD
2\ w2 ORI 48 i SR B4 (Cell Quest Software) 7347«

R R BIHTRES: LL2 410, AS49 4HHILL 1 x 10°/FLEEFITE 6 FLHF, 153R30N 10%024F i
7% DMEM, B 37°CHFAH 24 /i, i N AK R 100 pg/ml 1L MEM 4E R 1 DMEM FLIE A iE,
AksEE 37T CHEA 48 /NI, WWAELNNE, B 7T5%ZEEF-20°C 24 /NiF, YA PBS ¥k 2 Y%, I 100 pIRNA
Mg (3 [ Solarbio /A 7)) HE & F4NME, 37°C/K¥ 30 4-8h, Fra4uiH 400 pl P1ik5F(3E E Solarbio A F])#r
i, B 4CREREAL 30 708, A MRA(GEE BD 2wl )ERK 488 nm £l 2L 575k .

ZHMIRIRTS: UMK ZR, ERE R A IS — AN A X, FOvRR, KR
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I 2 i NS B XS RR G, AL TR ZHiE B i #,  DABE U4 PRIT RS (AR A 5256 7 1
ALY 5 x 10*LL2 4if. AS49 4ifi/fLEEFh S 12 LAk, B 37°C CO, imAHs a7 24 /NI, & I4m i
FH 200 pl ¥k RIIR, PBS 3k 2 ¥k BEIMAIFEK SR 100 pg/ml SZIGAH AR INIAK KX IR4L, T 0. 24. 48
ANIHRSRRRAL B, BRI S S PR R

MHT RN RS:: LL2 4000, AS549 4 75 A I AMK K 100 pg/ml Joifili MEM ZERFRRES 2H AN
U MEM 4EREoxt B8 4L, B 37°CHEREE I 48 /i, UARANME, FITEIME MEM By7410, A 5 x 10°
YL B A BRI 24 FLIBEAR (3422 36 [ R T 2 ) BR AT B /== oy, [ B /N 3 AR 77 m 10%

DA MIEIE AT S AEE 24 /N BRI/NER FARTH M, ToK R e 2 N =B N4, s
o SRR AL et 30 205, TERAEE P AN FMEF . IR (%) = (A FE - A ZSEIA XTI - A 2H)
x 100%

RERE: FLIMLE MEMLS RSB N 2] FIR TR hEs, B 37CMisRdi. ©&
WI5E T5%: FH 33% LIRS R 45 a5k Qe 4, 7253 66 ETE 570 nm Ab e OD fH, 4iAMk-Rabss
RACHEERT LL2 A MoK-RAGEE S RACEER) AS49 Bt . R2B%F = (AN —ATHIAXER -A =
F1) x 100%.

3. LG R
3.1. IEXFEREFEZERN hTLR3 #Eh57

HEK-Blue hTLR3 /& A549 (A il 21 i) 4545 A\ TLR3 F1 SEAP # 15 [R5 7% % K i i) HEK-Blue Nulll
M. 5] 1 45 BRBINK R AEE N B0 NK-KB F1 AP-1 il % 51 42 HEK-Blue hTLR3 40 i (14 Wil itk

R MY SEAP $ 5 PR A 1 OG- P2 R 5 D 7 B D 20 W 5 e R, R I AR AR T B A0 R 24
Poly(I:C) HMV . IE B AR R 2 HL AT 55 H 6o HE 24 B 5 204 FH 1) hTLR3 BBl
2.50
oD
6;5| 156 304 Poly(I1:C) HMW
ng/m i
&M ng/ml e /mi n%],zﬂ 244 61
ng/ml ng' /ml
Concentration | 1000 ng/ml 300 ng/ml 100 ng/ml 30 ng/ml 10 ng/ml 3 ng/ml 1 ng/ml 300 pg/ml
Poly(I:C) HMW 2.13 1.98 1.68 0.99 0.02 -0.02 -0.02 -0.02
Concentration | 10,000 ng/ml 2500 ng/ml 625 ng/ml 156 ng/ml 39.1 ng/ml 9.77 ng/ml 2.44 ng/ml 0.61 ng/ml
Pamica 2.45 231 2.12 1.74 1.15 0.53 0.16 0.02

Figure 1. Effect of action of Pamica and Poly(l:C) HMV (positive control drug) in HEK-Blue hTLR3 cells
1. BRMERTERZA Poly(1:C) HMV FAHSK+F7E HEK-Blue hTLR3 ZHAE{E AR
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3.2. THEKF R hTLR4 Fzh5

HEK-Blue hTLR4 4fiJfl/& A549 ZHffat&# N TLR4 REK A1 SEAP R 15 R 556 6 M) HEK-Blue
Null2 Ziifa, 5] 2 25 R WIK R AEiE T NK-KB Fl AP-1 {5 54% S 68 51 #2 HEK-Blue hTLR4 4 il 73 AT
PERETRIG Y] SEAP Fi 5 FEDK A48 281 [N 7 B R il R e i, RCR A QBT B 25 HE 2 0%, EALT
Poly(I:C) HMV, KKK 2 hTLR4 .

1.50
oD
B | / hTNFa
10000 32500 e 7 ,' .
- / Poly(l:C) HMW
ng/ml ng/ml 625 156 — & _Y( )
ng/ml ng/ml 39.1I 9.77 ——2 / Pamica
ng/m ng/ml 244 0.61
ng/ml ng/ml
Concentration 10 ng/ml 3 ng/ml 1 ng/ml 300 pg/ml 100 pg/ml 30 pg/ml 10 pg/ml 3 pg/ml
LPS-EK 2.01 1.88 1.60 1.06 048 0.13 0.06 -0.01
Concentration 1000 ng/ml 300 ng/ml 100 ng/ml 30 ng/ml 10 ng/ml 3 ng/ml 1 ng/ml 300 pg/ml
Poly(l:C) HMW 1.04 0.92 0.79 0.56 0.06 -0.03 -0.03 -0.03
Concentration 10000 ng/ml 2500 ng/ml 625 ng/ml 156 ng/ml 39.1 ng/ml 9.77 ng/ml 2.44 ng/ml 0.61 ng/ml
Pamica 1.37 1.32 1.26 1.10 0.77 0.40 0.17 0.06

Figure 2. Effect of action of Pamica and LPS-EK (positive control drugs), Poly(l:C) HMV in HEK-Blue hTLR4 cells
2. PRMEXTBBZERE ZHE X Poly(1:C) HMV FMAK+7E HEK-Blue hTLR4 4AA{E AR

3.3. RT-QPCR(SERIZRAEE PCR)5

1E PCR B ZH AN TOCIL A, R N(E 5 RFEHAN B A PCR 32, f)midid brif: th 42
X ASIREMGEAT E R AIHT, H RNA SR ¢ DNA IS A s 20 B8 AR 45 A K I 41 i Hp 32 R Rk K
o FX AR ARASAR 2 o T 7 A UK -RTE ARSI LL-2 F0 AB49 41l TLR3 ffd#. 15 3 45K M
RT-QPCR il IAK R4 24 48 /NG AL BRI AN f5 _F i A549 NJE4IA TLR3 mRNA &, M 1.26 % 1.52,
P<0.01; Eif LL/2 BUE40A TLR3 mRNA 45, M 0.90 % 1.37, P<0.001, %352 H{E 40 TLR3
mRNA, F KR TLR3 5244 B A # H: 5 2 AUt

3.4. TAR-FEEAFSMPE LL-2 F1 A549 ZRAEIETE

F CCK8 A% F AN o A7 v 50 7 VARG I, ] 4 SRIAMAK-RE 24, 48 /i DA [EFF AL H 41, 24
/NIHI] LL/2 ZHMAE 55T 20%, #0141 AS49 iUt 13%, ¥ P < 0.01; 48 /N LL/2 50 40 i /73
 52%~67%, k| A549 NJE AN EL 45%~61%, P < 0.001, K 1= BE J 55 22 Hh 4 i) fi g 40 B 47
R, MAEREEAE R .. A SCH AR A K R E A 100 pg/ml.
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Figure 3. RT-QPCR analysis of TLR3 mRNA levels in LL-2
and A549 cells treated by Pamica in vitro

3. SERTRJERE 8 PCR S AER R ARSI LL-2 70 A549
2MAE TLR3 mRNA 7K #9520

LL/2

?1000?0‘—’
€ —
S 75, =SS 8 ®-50ug/mL
= -+ 100pug/mL
Y *200ug/mL
e 504 § +++ <-NT
B W oann
'_g 254 -
S
3 o y T

0 24 48

Time (h)
A549

5100 .
€
S 801 «- 50pg/mL
5 -+ 100pg/mL
e 601 Soeee —* 200pg/mL
= W o NT
£ 40
;:
S 20+
]

c \J L)
° 7o 24 48

Time (h)

X+S,N=4,*P<0.05 **P <0.01, ***P < 0.001

Figure 4. Viability of A549 and LL/2 cells treated by Pamica
with different concentrations (10, 50, 100, 200 pg/ml)

4. FEFIEMAAKE(10, 50, 100, 200 pg/ml)2Z 24,48 /)\At
ALIEXT A549 FN LL/2 HBETE R RSN

FH I 20 B ) T it — DA I AR R s A A i /R - P o 2 A e g i Ry v e e 4 e, A
SISO A 55 RUMEK L 24 ALFE, BRI LL/2 S E0E 1.47 %, (% A549 41
A 1.24 155 48 A8 /NI AL ER A S5, FRAR LL/2 40 B %0 2.07 4%, BRI AS49 41 fitd .41 2.07 £i%, ¥ P < 0.01,
F AR BE 2 2 s g 41 B 25
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Figure 5. Total cell number of A549 and LL/2 cells treated by
Pamica with 24, 48 hours

5. MAKFALTER 24, 48 /NETRFPEAR LL/2 F0 AS49 4R
Es A

3.5. WAK-EXF LL/2 F1 A549 4HBEIE T K 4MAE 43 34 E HARY &2

FH Annexin V F P1 X% 23 5 AT IE KR 5 LL/2 FT A549 ZHM0VE T % 2L s . 15 6 38
KR AbBE 48 /NB] S AR TE T2 LL/2 404 11.43% + 0.46%, % HEZH A 2.73% + 0.61, A549 4 ffl 20.04%
+0.85%, FHEZH A 0.13% + 0.06%, Ziit2#illE$s P < 0.001.

NT Polyl:C
=) =}
— % . v ~Aa o . (273:0.61)% o 3 e et e way(11.4330.46)%
ot 8l N R O A b .
s ¢ L9 " ol N g o il
oM . yzE o i Vel - . on e b5 e . 'y -, _
o .. e & M= SAE o o :
— - e — -
.b...-’o ~
No ’} ¢ . {z 2 o~
/2 8 -1 =
'."-"5;}“'(1.2610.46)%
- ’ ."(::-. . -
(=} - =
o (=]
= a
10° 10? 10? 103 104 10° 10? 10? 103 10*

AnnexinV AnnexinV
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(4.600.03)%

10? 10° 10*

AnnexinV

10° 10t

Figure 6. Apoptosis of LL/2 and A549 cells were quantificationally determined with Annexin V/PI staining assay after 48
hours administrated with Pamica

6. FA Annexin V 1 Pl R 5% E 24 MIAK TR 48 /B3t LL/2 F0 A549 AR 4> 3L A HA B AT HISZME(£S, n = 3)

NT
17% Debris
] Aggergates
x gie
] i
= DaS 3
S
00"
5 5
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LL/2 g @ g
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< J
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Figure 7. Influence of Cell cycle of LL/2 and A549 cells were analyzed by flow cytometry after 48 hours administrated with
Pamica. Data are expressed as £S, n = 3

& 7. AR S HAK-RALTE LL/2 F1 A549 Z4RAf 48 /)NAt g wt 4RAf 45 BB BRRYSZME (+S, n = 3)
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TSR MK R WAl s A i o LR B, ol P g, FH AR AT, il 7 poR,
FIAMK-RALEE 48 /M) LL/2 ZHARAR SR AE GL B, M 7E S Al G2 M2 2 B, #2428 32.01% + 0.09%,
XFHRZH N 17.11% + 1.12% P < 0.001; A549 i Jiig #)ifi]&. % 55.16% + 0.97%, X HEZH N 46.52% + 0.58% P <
0.001. FHHMIK R EZEHNH] 7 Z0MrE GL BAAkEE /2L, 5l RS M T AR 1 40 M s g

3.6. TAKER LL/2 1 A549 4RI

I I A T 6 A A R 17 A Bl s R R DU R AR R o SCHRARTE R A0 MO AE A A1
M B AR 2RI AT 51 L R 16 A2 (3] -

3.6.1. ARG ORESRE
8 RIR IR L W] A549 MBI L2 @ e, H LL/R2 iM @ & R, 21 A549 4 B

NT

Polyl:C NT

Polyl:C

oh
24h 2ah
48h 48h
LL/2
A549
LL/2 A549
2000000+ - 1500000.0+ ——
NT
- i * 100pg/mL = £33 100pg/mL
E 1500000 I o ue/ g .
2 I T . = 1000000.0-
& 1000000 ® -
= J
T s 2
3 I 3 5000000.0+
S 5000001 =
0 T T T 0.0+
0 24 48
Time (h) Time (h)

Data are expressed as £S,n =3 * P < 0.05, ** P < 0.01

Figure 8. Cell motility measured using wound healing assay after 48 hours administrated Pamica treated and non-treated cell
wound area were compared (magnification: x200)

8. MHK-FIET 48 /NETLLES T AL IR 55 40T LL/2 F0 AS49 ZRAEXIIEIEIE shE91E B (B B UK 200 15)
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BT B RSP IR o WK o AR LL/2 410 48 /NI i, RIVR I LL/2 40 A 1,673,025 pum? Jk /b %5 902,610 um?,
XtHAZL AN 1,714,904 pum? Jf/b 2 749,944 pum?, it EE KR AbEE 24 /N P < 0.05, AbEE 48 /N P <
0.01; iFK K Ab 7 AS49 41 it 48 /N 5 RIS 1,067,701 pm? i/ 2 525,084 um?, it fE 20 M 1,166,710 pm?
I/ % 363,945 pm?, KR ALBE AS49 4H i 24 F1 48 /N, 4P < 0.01. MK &b B 40 A B 2 1
& 7 A #e 3 .

3.6.2. AT/ ZEMAAEERINIE

X P TR A AS U M K R A0 ) LL/2 R0 ASA9 AR RS S /E . 15 9 B Zc i IR B 1 aR At il e % ik
TR NEE, BE/NSEANOMER, EXHRAE0E 100% A3 T, MK-EH0H LL/2 405 Es 1R 51
JE N BRI 85.80% + 3.31%; MAKR4Mi AS49 N\ 4 i 5 i e s 4 A& ) R4 1) 82.96% + 1.27%, Siit
22 E Y P <0.01,

M A AR 0 ) e T 0 L P4 42 22 X BV 7 4 M T R /) 2 G S N 258 e B fe W 52 4 M P 2 28 8 70 151 9 1
10 B WIAE T HE A 41 10006 A A 12 281 FH R, IROK R B A LL/2 40 g 4= 28 22 ) HE ZH 1) 58.09% + 1.34%:;
FAAR ABA9 N Jia £ it FR) 12 28 25 0o IR 4L 1) 82.26% + 2.24%, Siit=#Il%E ) P < 0.01,

150-
CJ NT

3 100ug/mL
100{ @~ B h &

ek

50+

% of control cells

LL/2  AS49  LL/2  A549
Migration Invasion

Figure 9. The influence of transwell migration and invasion of
LL/2 and A549 cells treated with Pamica (*P < 0.05, **P < 0.01)
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