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Cross-interference of CpG-c41 on TLR7-MyD88-dependent pathway

Chen Ming, Wei Guo, Zhu Yuanfeng, Shen Wei, Li Yan (Medical Research Center, Southwest Hospital, Third Military Medical
University, Chongqing, 400038, China)

[ Abstract | Objective To explore the cross-interference effect of toll-like receptor 9 ( TLR9) anta-
gonist CpG-c41 on TLR7-MyD88-dependent pathway. Methods The levels of TNF-a and IL-6 in the superna-
tants of RAW264.7 cells (supplied with CpG-c41 simultaneously) treated with TLR7 agonist ssRNA83 were
measured by ELISA at 24 h, and IkBa expression mediated by TLR7-MyD88-dependent pathway was assayed
by Western blotting. CpG-c41-mediated immune protection of ssRNA83 attacked BALB/¢ mice was observed
according to detection of serum levels of TNF-a and IL-6 by ELISA at 2 h. Results The results of in vitro and
in vivo experiments demonstrated that the expression levels of TNF-a and IL.-6 were all significantly inhibited
(P<0.01). The results of in vitro experiment showed a dose-dependent inhibition, and Western blotting
results showed that CpG-c41 could interfere with the degradation of IkBa mediated by TLR7-MyD88-dependent
pathway. Conclusion CpG-c41 has a cross-interference effect on the degradation of IkBa mediated by TLR7-
MyD88-dependent pathway, which consequently inhibits the release of pro-inflammatory cytokines, and protects
mice against ssRNA attacking.
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PE, 88 TLRO U N L5 , 4 TLRO-MyD88 i [ P i £
%K, M Ja &8 CpG-DNA EA J Bk, 43 8 JcrE: Fndk
HBE CpG-DNA T CpG-cdl 43 T FRA T A 20
EAT 38 TLR AH OC 2 E B 5% 3o 2 v & BRI TG T 98
J3E CpG-DNA Jr B, B REE i 58 PR 455 TLRO 3%
PAC BEL W8T G Ath 5 300 98 PE CpG-DNA 75 & 1) #i 95 2 54
8, TLR7 3437 ssRNAS3 EFRA TR A4 15 4 FE N
Hrpa it A E B AT AR RN E & GU B
ssRNA 731, B A BAL G i J B M ssRNA40 B I & (1)
S PERIBLAE 1, Wi & J0E I T ikt

AREILAEIET1E 108 TLRs {5510 i 8] i) 52 HAE
HIE 5T, A BF 58 N 4087 A B 1 &k, #E CpG-c4l % F
TLRO J& 570 3 AR S T, R ssRNA83 i fk
TLR7 3 %, Wi %< TLRO Tt il 80 P9 Ak R 28 % 1% 4k 19
TLR7 38 B ) 9 R 38 B2 ), &% TLR7 3 B 5 5 7 1
B9 2R84k, WA TLRO 8 #& %) TLR7 3 % 14 3¢ 5AE H
HL, A ST AT AR TG 7 I 29 LAl
1 #MEE5AFZ
1.1 XA B5ME

CpG-c41 I ssRNA83 fy [ iff 24£ T4 if; DOTAP A % +
Roche 2 ] 7 i /N Bl TNF-a (19 ELISA £ I 3 70) & (4t =
F09483-1634) il 1L-6 {1 ELISA # i 7] & (1t 5 E09362-
1638) Ity H 35 [# eBioScience 2\ 7 3 IkBaw TN H 35 [F Santa
Cruz Biotechnology /3] 5 /]y . RAW264. 7 48 g b H 35 & ATCC
/N ] s ImmunowashTM {325 356 Az 41 . Mini-protean tetra H, 3K A% |
THEENYL  ChemiDoc fh.2% % 56 iR & 4t : 9 [ Bio-Rad /A #];
Varioskan Flash B§EC 53471 : 35 [E Thermo 23 &] .

1.2 %8sy

8 JEIk BALB/c /ML 20 H IR HE 18 ~20 g, Wit I T4
SR RAESI S G SR TR B B b0 S5 SPF 4
YL E
1.3 F&

1.3.1 #passge B/NEE AN kE RAW264. 7 B35 T4
10% # K §iF FBS, 100 KU/L % % Z fil 100 mg/L 55 H £ I
DMEM }i 33t & T 37 °C 5% CO, K5 A h B 5%

1.3.2  ELISA ¥ 40 fud 35 b if TNF-o Fl 1L-6 13k He
SR K89 RAW264. 7 41, LA 1 x 10°/mL ¥ BEE250 T 96 FL
BiFe, 200 wl/fLo FESC8e itk 8 4 (4 BAl/41) . D=
BT B 41 L PBS Ab HEAE R a5 A X R 415 @ CpG-e4l 41
2 pmol/L CpG-c41 4b3H ; DOTAP £ :25 pL/mL DOTAP 4h 31 ;
@ssRNA83 4:5 pg/mL ssRNA83 4b ¥ ; (5) ssRNA83/CpG-c4l
(0.25 pmol/L) 2 :5 pg/mL ssRNA83 F10.25 pmol/L CpG-c4l
[l i} 42b B ; ©) ssRNA83/ CpG-c4l (0.5 pmol/L) 41:5 pg/mL

ssRNA83H1 0. 5 wmol/L CpG-c41 [a] if 4b B ; (D ssRNA83/CpG-
c41(1 wmol/L) 4H :5 pg/mL ssRNA83 Fil 1 wmol/L CpG-c41 [d]
B Ab FH ; @ssRNA83/CpG-c41 (2 pmol/L) £ ;5 pg/mL ssRNA83
12 wmol/L CpG-c41 [A]IfAbFR, 2 h IGEE S , 2% 2H 41 il 75 A ]
AEPRRIZEAE T 24 h J5OGRAMLIE SR Fg . T #E $ B ELISA &y
TR & PR, B ARAY 450 nm JE4C T I 2 OGRS FEMH,
FEAR B o e B Bl 8 S i A v it 2B AR I B 3R B b
TNF-o F1 IL-6 [ Rk,

1.3.3 Western blot £ IkBa [ 33k WOt oA Ky
RAW264.7 Zi,4% 5 mL/ 3R 2 x 10°/mL ¥ J3 40 il B T
25 em® BRI, o AR 5 MG AR S, 200 o 5 41 D%
X B2 5 @2 pmol/L CpG-c4l 4 ;@125 pl/mL DOTAP 4
@25 pg/mL ssRNA83 B4 2 pumol/L CpG-c4l £ ;525 pg/mL
ssRNA83 4, 2 h IEEJ5 , X W43 A0 RAW264. 7 4, & T
FEFA SR, 5597 30 min J5, FE GRS, PBS YRV 2 UG 4
M2 ) 40 i 235 4 EP 45,1 000 r/min 4 C 2.0 5 min,
BRI TR 40 M 2 AR W 500 WL, vk s R B WHT A R,
12 000 r/min 4 CE.L> 15 min, B ; & HE 25 30 pg &
1547 10% SDS-PAGE ;%% PVDF i J5 , TBST £ 5 min, 351
WIS 5% BB 954 % iR 8 1 h; TBST BERE 3 ¥R, 10 min/IR;
f—4t 4 Cid B TBST P 3 ¥, 10 min/ ¥R ; Il — 4,37 C
H 1 h, TBST P 3 ¥, 10 min/¥; il A ECL & A, & T
ChemiDoc 1627 % 5t AR 2 G2 v WL 5% 0 7 5 2R, [) B /s B
B-actinfE NS,

1.3.4 ELISA # /NGl 7 TNF-o £ 1L-6 [ 335 PN
S BENLECTF B> 4 2H (n =5) : OIE XS B (T8
BATER K ) ;@4 mg/kg CpG-c41 #H ;@1 mg/kg ssRNAS3 4H ;
@1 mg/kg ssRNA83 +4 mg/kg CpG-c41 4,

FirAr /N R Ik 300 pl. 50 mg/mLL JE B A= B L K
BLH Y D-GalN, BEH 1 h3GEL1 h f5, X072 45 T, B2
B ki g, Hoh, IE % X B8 41 7 4T 300 wL DOTAP + HBS
(DOTAP: HBS = 1: 3) 1B &M ,4 mg/kg CpG-c4l AT 5T 42 pmol/L
CpG-c41 300 plL,1 mg/kg ssRNA83 £ 4 H /N & §F 18 pL
I pe/pL ssRNAS3 + (90 wL DOTAP + 192 pl HBS) i 4 Wi
300 L, 1M 4 mg/kg CpG-c41 BE4 1 mg/kg ssRNAS3 1 FH 41/
BUN4E LT BT 42 wmol/L CpG-c41 300 pL + 18 uL 1 pg/pl
ssRNA83 + (90 wL DOTAP +192 wL HBS)300 pL. {55 2 h,
257N BUHIE 5 i BT, 2 5 v e A, B 30 min JiF,3 000 r/min
B900 10 min, UMK 2 i EP 45, ELISA Y546 U I 3% H TNF-o
L6 MR FRIBE .

1.4 %tz

AL & x5 R, B B8 W ] EXCEL /47 23 47

T E e 2 [ 28 5 LU BRI ST REAS ¢ 4626

2 #R

2.1 CpG-c41 2t ssRNAS3 sk ik RAW264. 7 2m f 7k
TNF-o #= IL-6 &9 374515 A

5 pg/mL ssRNA83 Hil Ji 20 45 25 FA X HE 4, TNF-o I IL-6 B

JiCE G i (P < 0.01 ), T A 5 & (0. 25.0. 5.1.2 wmol/L)

CpG-c41 B AT Z: ssSRNAS3 Hill80i75 % () TNF-o F1 IL-6 3535

(P <0.01, 1), HIFIWEHZEBOCR . KW CpG-c4l 4355
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1. G s Ba;2.2 pmol/L CpG-c4l #1;3:25 pl/mL DOTAP 41,
4:5 pg/mL ssRNA83 £1;5:5 pg/mL ssRNAS3 +0.25 pmol/L CpG-c4l
20;6:5 pg/mL ssRNA83 +0.5 wmol/L CpG-c¢41 £8;7:5 wg/mL ssRNAS3
+1 wmol/L CpG-c41 £8;8:5 pg/mL ssRNA83 +2 umol/L CpG-c41 41;
a: P<0.01, 55 pg/mL ssRNAS3 £ rbix

A TNF-o %% ;B 1L-6 &k
El1 CpG-c41 3t ssSRNAS3 #li# RAW264. 7 ZHAf S i A FE A TR AN HI1E A

2.2 CpG-c4l 44 TLRT 155 @ 34 IkBo 49 7E4L
ssRNA83 4] IxBa HE R B B EM T AXT A (P <
0.01) ,#27% ssRNAS83 il 3% & b RAW264. 7 40 i3 TLR7 i@ %,
IkBo K=&, T ssRNAS3 Bt 4G CpG-c4l 4 IkBa 7K 4 3
5T ssRNAS3 41 (P <0.01,E 2), %8 CpG-c41 fEF It

TLR7 3 4 1 TeBow Y I fig: , DT A5 52 9 E B A B
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l:=8 st B 41;2:2 pmol/mL CpG-c4l #8;3.125 pl/mL DOTAP
#0;4:25 wg/mL ssRNAS3 + 2 pumol/mL CpG-c4l #1;5:25 pg/mL
ssRNA834;a: P <0.0l, 5 s bi;b: P<0.01, 5
25 pg/mL ssRNA83 ZH1b4k
A:Western blot # IkBa & & &% ;B:IkBa & & ¥ & 547
El2 Western blot #ill] CpG-c41 Xt ssSRNAS3 % RAW264.7 B
IkBa EARIZHIFIIER

2.3  CpG-c41 2+ ssRNAS3 sk /s R.49 %, 9% 4% 7 4E A
2 h I S RE PR R 5 7% 1 mg/kg ssRNA83 H 4
4 mg/kg CpG-c41 415 1 mg/kg ssRNA83 4 A%, i & /)N RUILIG
1 TNF-o il TL-6 BERCR 3 FRAR (P <0.01, & 3) , 3B CpG-
4l X ssRNA83 T iti /N Bl H A o (R 7V JH , RE S 40 1 ssR-
NA83 Hitiifs & 1 RAEA FREL
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1 B4 2 B 20;2:4 mg/kg CpG-c4l 28;3:1 mg/kg ssRNAS3 41
4.1 mg/kg ssRNA83 41 +4 mg/kg CpG-c4l;a: P<0.01, 51 mg/kg
ssRNAS3 41 1b4x

IL-6(pg/mL)

®

A TNF-o %3816 £k
3 CpG-c4l 3 ssSRNAS3 T /N M i R R AE ST By i B3I E R

3 it

TLRs XF HLIAR 2 35 [ e A EZAEH, 20
PAMPs f:fE3E[F 2 5 TLRs 5538 B0 1L, 51 & 15
TAH HXT T YRR LA S RGP IR Y IEH i
fTEHAETEEVEN ., Hitk, TLRs 1@ 5% 0938 5 AE R BFIE T
HARPE AT BT R

TLR7 J2FE 5 PR 45 5 ssRNA By N A TLR,
R IkBa 455 7E NF-xB i 22 B AR IGAIR
A8 TLR7 RBIEAAR IS , AME 5 B2 (ki 5 2
M, TEALTE A4 IKKo  IKKB A1 IKKy /)55 F &
AWK, EEURIL kB, BEIR LI IkBa 32 RILSE &
A RS FR BT NF-kB 06 76 T, Ui 25 19 NF-«B 5%
DK, JA Bl A I i) B S ik, i R RIE IR 1
TNF-o IL-6 251 Rt ) Y s S i ) g . 11 TLR7
BRRIERN SFZ A 5 R tEsm, 2 XE ¢
TR R AR BA B RN, S Mm% TLRT 8 %
VR W RAE RN X B B ARGy A EEE
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PIAEXTF TLRs 3 B 1948 BAE ST EB & 3L i
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fLhY TLRs 18 #% VEAT, &8 B MUK i A2 5 R, AR
FEANE T AR, >k R4 8 & LAY CpG-c4l 43
T 5 TLRO J& 1 TG e 92 3 P9 A R W2 LX)
T ALY TLRT 38 175 A 1Y 98 RE RN B 52 o 2 AR
A BT ST B, CpG-cdl 42 F X RAW264. 7 4
JROS 5L 0 6 2 R G R R . T AR B oY R R
CpG-c4l 73F-REd & Wl 28 TLR7 3 #% 175 & 1 TNF-a
FIL-6 [R5, HAHIAE 2 3 ROC & 5 (R N S 5
WA CpG-c41 Xf ssRNA83 X if; /N B Y B 32 Ff 47 4
FH, e I HI 28 TLR7 3 5375 & 1 TNF-o 1 IL-6 /1Y
KB, FK W CpG-c41 355 TLRO Jojil 3t N AL AR
A Heng W E 2 TLRT 38 B75 & 1) JRE N BUREIL

PUIFERFZE 260, TLRO 5 TLR7 3 {#% [7) i 3% AL ek 32
AP R BN . CpG-c41 2 TLRO 4§ 5P it
A, 2R B HE O 4 B, BTG BC A N Ak Ab B R S
TLRY JCRIE M AL , ssRNA FEAAIFST Hh & il i Ak Ak
PR AN AL TLR7 38 [, 45 5 E B CpG-c41 531
TLRY Jofl 3t N AL R a5 90 6 TLRT 38 #% 175 & 1 R 5E
Rk, R B CpG-c41 J& i 75 F /) TLRO Jo L
P L TLRT 38 #% B9 98 AE RN, 1 3E L i e
PR Z AR T e a5 A S BN IO o[RS, 45 538
Z<HH TLRO i #% %f TLR7 3 % (1) 22 X T 45 TLRO i
BERIERIR A TG, Jo i TLRO N AR [RIAE AT L+
Pt TLRT 38 6175 2 0 R AE 2, B 7 1 P o 7T g £
T FiiEo [RIT, A8F9E Western blot il 45 S it —
R, CpG-c41 BEHS T4 TLR7 3 #% IkBa 25 F1AY K
i [, $E 8 CpG-c4l iS5 TLRY Jo il ik v B RS
it T+ TLR7 5 538 % 09 L U7 58 43, 0 il TLR7-
MyD88 K #i 1 {5 5 1% T i 12 IxBa MO R 1k I fiF
H 52 TLR7 35 A5 1 20 P il o

25 I rik , CpG-c41 A HLH| B 1) TLRO 58 S 45
P, HA5 19 TLRO J6 il 3 P9 Ak R 38 38 i 28 )T
& TLR7-MyD88 #1175 5 1% T ik 42 IxBo Y BE R
FUREfR T4 NF-kB 16 A0 A%, 5200 T 3 56 DA e 3k, 4
I HE AT R TNF-o F1 1L-6 A BN, AP R T
CpG-c41 43F-BHWr sk i Z 4 i 2 A IR A = 5 &
M SR E RN I RE ST, T — 2RI CpG-c41 43+
XFHA TLRs {555 38 B 4 52 m /E FIEE, 2 T4E s
CpG-c41 ZrFHEARRPT R Pt e i i F (B H A1k 5
AR
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