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Abstract TLR4 is an important pattern recognition receptor that plays important roles in innate immunity

against infections. CD317 is a type Il transmembrane glycoprotein with unique structure that endows it
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viral tethering and signaling potential. However, it is not clear yet whether CD317 regulates TLR4-mediated
signal transduction. Herein, we investigated the role of CD317 on TLR4 signal transduction by using primary
peritoneal macrophages derived from CD3/7 knockout mice and THP-1-derived human macrophages, and
found that the expression of CD317 could be induced by TLR4 agonist (Lipopolysaccharide), which, in
a feedback loop, further enhanced the TLR4-mediated NF-«B activation and subsequent release of pro-
inflammatory cytokines (TNF-a, IL-1p and IL-6, etc.). CD317 knockdown or knockout markedly impaired
the TLR4 signal transduction and cytokine production. By using co-immunoprecipitation, we found that
CD317 could interact with both MyD88 and TRAF6, suggesting that CD317 probably enhanced the TLR-
4-mediated NF-kB activation through MyD88-TRAF6 signal transduction pathway. Conclusively, our study
not only extends the understanding on the role of CD317 in innate immune regulation, but also provides
new targets and theoretical guidance for the development of effective strategies for related diseases.
Keywords CD317; macrophage; TLR4; signal transduction; NF-xB
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R IR G P T WA HR A0 S5 Fk B N AR I 56
—IEM 2. RAGIZMM (EVRA . W IOIR
4 i 55 )l ek H B A R 2 Ak (Pattern
Recognition Receptors, PRRs) i 5ll%F i 7 J5 AH &
43T 5\ (Pathogen-Associated Molecular Patterns,
PAMPs) ', S RN A S, RIEPUK
GefEH . Hr, PRRs & RIMIENE )R, 1
UG AR PAMPs, 40X0UEE RNA. JEH 34K CpG
DNA. 45 %E H &G 2 B (Lipopolysaccharide,
LPS) %), PRRs 7 Toll F£52 44 (TLRs) -
Nod F£52 4k (NLRs) « #3217 334 4] 1(Retinoic
Acid-Inducible Gene I, RIG-I) ¥£:524& (RLRs) « H
FEWESZ/E (MR) « JHIER 44 (SR), XLLZ{ARE
B B AR 955 Ji A PAMPS™

Toll #5244k 4 (TLR4) /& TLRs ZKJ%H 55—
Mg R, EEEA TR, f
R S A 3 ) A4 R A A S 4 B A B i TR )

b
Y

SRS, TLR4 &2 T B RA 2 R )
ZAk, HMs R LPST, @it Toll/
IL-1 324k (TIR) Z5 4 45 5 B 86 70 A 4] 9 s v ik
1 88 (Myeloid Differentiation Primary Response
Protein 88, MyD88) . TNF 3Z{&AH3<H ¥ 6 (TNF
Receptor Associated Factor 6, TRAF6) &%k &
B4, Wos P B «B(Nuclear Factor
Kappa-B, NF-kB) LA f& 22 % 7 35 4k 85 B UG
(Mitogen-Activated Protein Kinase, MAPK) %
a5 ", RIEFURYAEH . TLR4 1556k
Ba o P BRI & R 5 R, RN
RAE PR 7 RT3 A, o 5 22 B T )T B R

T, AR RZ, TLR4 55 7H
WG AR, BREMRAEL N, W&
Ky BRI RFHAE LR TEIE NG 45
# (Necrotizing Enterocolitis) 25", TRk /N B
() Tlr4 ot Je Ak A A b 20 (R R R Y o S AR
SRR 2 I FE R B, PR TR At 55 18 1 UK
Qe RAERIFA K. Hrp, TLR4 55 7% Z—
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ANEIRZ, 24 085 TLRA AHICH) iR 20
9 R, Bk, FTEMEX TLR4 (5 5@
IR, FHRAE IR A, AR 2
57 TRt .

CD317 X HFr N8 #E 5 5 i i 4t )5 2 (Bone
Marrow Stromal Cell Antigen 2) . Tetherin 5%
HM1.24, 44 1 40 f i A0 H A 48 g N i
A MR I IS A AH S I XU i “HMr X7 EE
gig T, BT HURRRIOAE R, CD317 T LK 3
MBI B3 R A AE TS E MR, H0H0E FE 8 B
N R T RS R R R
ik, CD317 i RAETH S REIHTED)
. A CHRIEH, CD317 W LG NF-xB 4%
*leﬁ’]?ﬁ%ﬁf”}if““““ st 5 ILT7 A
A A A SOR A5 AL, AT T
Tﬁ%ﬁﬁ;ﬁﬁz”‘”o Ak, CD317 AT LA i 46 5%
E3 iz % &l MARCHS8 (Membrane Associated
RING-CH Proteins) ¥ £& KL {4 570 715 5 & 1
(Mitochondrial Antiviral Signaling Protein) #E ] 1%

# M 52 (Nuclear Dot Protein 52) /-3 ) H 1 i&
17, AR T EE AN ST

2 (Interferon, IFN) P=AffERH . R W,
HRfh ARG 4 CD317 % TLR4 (5 5# SR K

IR

2 MRFTE

2.1 IR

THP-1. HEK293T 48 i) T3 E #5205 77
YI4EAT %2 (American Type Culture Collection,
ATCC) . #5595 5 RPMI-1640. @%Eﬁzﬂ?ﬁ
M (Phosphate Buffered Saline, PBS) .
R-FEHRIRS WP T 3 E Hyclone A,
DMEM (Dulbecco Modified Eagle Medium) + Jifi
A= M3 (BYE) « Opti-MEM 1 T2 H Gibco 2
F o [ lE (Phorbol 12-Myristate 13-Acetate,

PMA) . JleZHi (LPS) T 3£ [E Sigma-Aldrich
/vH] . Lipofectamine 3000 4T Invitrogen 2
7. TransZol Up Plus RNA Kit. One-Step gDNA
Removal and cDNA Synthesis SuperMix & SYBR
GreenRealtime PCR Mix T b X4 A F] .
Bk LR WA (211716) T2 [H BD 2
H] . Phospho-NF-kB p65 (Ser536) (93H1) Rabbit
mAb (3033). Phospho-p38 MAPK (Thr180/Tyr182)
Rabbit mAb (4511) 14+ 3 E Cell Signaling
Technology (CST)A#]. BST-2 (M-100) (Rabbit
pAb, sc-99193) Iy T 3£ [ Santa 7). APC
Goat anti-mouse IgG poly 4053 (405308) . HRP-
anti-HA.11 $i£& (901519) 4T Biolegend A .
GAPDH (MB001) 4 J 3% Bioworld Technology
Al /NP B-Actin How FEPLA (AS441) 14T
% Sigma A A . /NPT CD317 B FEHLA
(1C12C6) A AR AP i) % . HRP-anti-Flag
Fifk (200-303-383) 9T Rockland 24 7]
22 SWHE
2.2.1 IR

THP-1 4R RPMI-1640 58415 773k (&
10% L& R 1% 755 % RGP0 HEAT R IR
&40 HEK293T 4 iR il DMEM 58 &% 77 &
(5 10% LB 1% 8% RIS 0 #E474440
Rk, BEFRMIAIE N 37 C. 5% CO,.
2.2.2 CD317 f PR /)y B ) 6 I B DR A s 5

RLIGTACFMEY) A wl )% CD317 ik
K/ Bl——FI F§ CRISPR/Cas9 #i Rk CD317
AT 1~3 AR K ELN 2 500 bp 1Y
DNA JvBo /Nl 2k R 7 6 7 SR ) B8 i e o B
(Polymerase Chain Reaction, PCR) ¥ 3 /57, Fr
H1 gRNA 741 J2 PCR 3 5510 .
gRNAL:
5'-AACAGTGGCTGTCCGCCGGGCGG-3';
gRNA2:
5'-AGCTGGGGTTTCTATTAGTCAGG-3';
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Mouse CD317-F:
5'-CACGATCCTTTCGTGAATGGAGAC-3';
Mouse CD317-R:
5'-TGTTCCTGGACTGGGATGAAACTG-3';
Mouse CD317-Wt/He-R:
5'-GATTCCAGGCTTACCACGGTCAG-3'.
2.2.3 /MR G B WG A e 15 5 RN HR EY

HHL 6~8 JWS /N, ESE 3 KM HIE R
U 1 mL 3% (wiv) FI3E QRN AR RE, e
FESMALHE; FH 75% B LEEVE R /MR 5 min
JG, AES AR LR S 10 mL £ 4 °C WA
(1) PBS Z&if; BHE/ANRIEH 3 min 5, K
JGHE AR TR IR E T B L E T 400 g L
10 min, 7 EIGWHK, HE 10% 64175 (Fetal
Bovine Serum, FBS) [l DMEM % 77 556 41 fif 2%
FEREEE 1.5X10° cell/mL F322Fh 2 4 fu b T
£ 5% CO,. 37 C fHiRfRE I %5, H PBS 2%
MR R BR ARG BE A, BRAS RN RIEE B
Ik 41 i (Peritoneal Macrophages, PMs) . A 5E
BB J5 S 2% v v R B R Y e it R R T 5 Bt
YA R 51458 25 (SIAT-IACUC-210310-YYS-
7ZGZ-A1783) @it .
2.2.4 THP-1 SRIE N Bz 41 i 175 5

THP-1 RIFEM N E ML (THP-1 Drived
Macrophages, TDMs) KXH PMA iS5, BUIRE
RAFH THP-1 40f8, 250 (150 g« 5 min) HEE)G
BEATANM A, RS A 1 X 10° cell/mL,
[FJI NN 25 ng/mL PMA, RS 5 K 28 /b 240
MR, fER AT S0 18 h J5, A PBS 2%
PPRIEYE 3 IO S A IR A
2.2.5 e

KA AE 60%~80% LA EKIRE
ROF 40 e 2R 4i M, HFIH Lipofectamine
3000 % Bl 4T /N TP RNA (siRNA) BRI
(54, Plvx-hCD317-HA FhE i A SCAE # i/
SIS % f 4, pEnter-hTRAF6-flag-His 1 pEnter-

hMyD88-flag-His T L AR4E LAV R A IR A
Al; BT siRNA 581 3E 3 4,
(D NC siRNA
1F Sk
5'-UUCUCCGAACGUGUCACGUATAT-3';
&
5'-ACGUGACACGUUCGGAGAAATAT-3 .
(2 CD317 siRNA 432-450
1F Sk
5'-CCAGGTCTTAAGCGTGAGAATAT-3;
R
5'-TCTCACGCTTAAGACCTGGATAT-3 '
(3 CD317 siRNA 452-470
1F Bk
5'-TCGCGGACAAGAAGTACTAATAT-3';
R -
5'-TAGTACTTCTTGTCCGCGAdTAT-3".
2.2.6 RNA $2HL, WifE 5% K S 58 58 & PCR
PMs fHHGT W B # TDMs # 4% siRNA 48 h
o, ZEBRERFRIE, b0 LPS HIMOE T RIS 0 h.
2h. 4h. 6 h WEELIM. {4 TRIZOL FIFEHL
& RNA, #E— PR G S0 RNA 5% K
cDNA, PLHTSEI %€ & PCR &l i 5l
VSR ARG, IR FINE 1. i
WG, UL ATCB F1 Ateb NN SN, KA 2727
T3 B AT AR AT
2.2.7 FPEILPTIE (co-1P)
¥ Plvx-hCD317-HA/pEnter-hTRAF6-flag-
His 8% Plvx-hCD317-HA/pEnter-hMyD88-flag-His
(1 pg/1 pg) kil &4 4% HEK293T il . 48 h
SN, KA IP (Immunoprecipitation)
B IFEVK ERAE 30 min; BRI DL
13 000 r/min &0 15 min JG U FIGW: BAEE
i BGER E N ERERTHIE (Input) , K& FISWCAF
B 43 AN 1 pg /NRPT Flag Hiikslish i
IgG fitk; WRAEHELE 4 C e E 1 h; Ff
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Table 1 Primer sequence
L 4R LTI NS
Actb TGCGTGACATCAAAGAGAAG TCCATACCCAAGAAGGAAGG
/IR CD317 (mCD317) TGTTCGGGGTTACCTTAGTCA GCAGGAGTTTGCCTGTGTCT
Tnf CCCTCACACTCAGATCATCTTCT GCTACGACGTGGGCTACAG
11b TTCAGGCAGGCAGTATCACTC GAAGGTCCACGGGAAAGACAC
116 TAGTCCTTCCTACCCCAATTTCC TTGGTCCTTAGCCACTCCTTC
1112b TGGTTTGCCATCGTTTTGCTG ACAGGTGAGGTTCACTGTTTCT
ACTB AGGATTCCTATGTGGGCGAC ATAGCACAGCCTGGATAGCAA
N CD317 (hCD317) CACACTGTGATGGCCCTAATG GTCCGCGATTCTCACGCTT
TNF GAGGCCAAGCCCTGGTATG CGGGCCGATTGATCTCAGC
ILIB AGCTACGAATCTCCGACCAC CGTTATCCCATGTGTCGAAGAA
L6 ACTCACCTCTTCAGAACGAATTG CCATCTTTGGAAGGTTCAGGTTG
ILI2B GCGGAGCTGCTACACTCTC CCATGACCTCAATGGGCAGAC

JE PR AL 1P 2RISR Y Protein A/G
Pk (ThermoFisher, 88802), 4 ‘C ¥z & i .
i E 4R E, LLTIA ) TP 2 ki ek 5 X,
Fl 2 X SDS Loading Buffer H &%k, F£T 100 ‘C
Ik 8 min BEAT AL R . e B SR AR TR
4o g% ENIZE v (Western Blot) #EATAG, BT F P4k
4 HRP-anti-HA.11 (1 : 5 000) A1 HRP-anti-Flag
(1:20000)
2.2.8 i S BN Y

WCEE 2N M JF ) RIPA ZefRv e =, oK -3
30 min J&, LA 13 000 r/min B.0» 15 min, ¥ L
TEWEF EP & BU&EF & H BCA & =74
TEERAWE, HAMA 5XSDS Loading Buffer
S)BLREN 1X, FEAE 100 C A8 8 min. &
HFE i 4e SDS-SR IR L IZ B r vk« Bl e 5%
A= 1137 5 4 (Bovine Albumin) £ 15, IIAZE
WHHIRE R — Bt TAER, B TAEARIK 4 C
i E I R PBST 7840 Peik UL 2 bRk HE 4t
&, INBAR IS S AL PG (Horseradish Peroxidase,
HRP) txic B — 90, =R H 1 h; PBST iFlk)E
HZ Dhae ARl E 15 5.
2.2.9 it br

F 100 ng/mL LPS #H|¥# PMs J5 &40

M1, #IHH PBS morPedkIFEE, M Anti-
CD317 (M100) Hifk (1/100), £ 4 C FHAE
30 min; 4 PBS 77 BEER LA E R GG Pk,
MG I\ APC anti-mouse IgG (1/200), EHFEH
30 min J&, FH PBS ¥k 3 i, RN
APC B EH) RNE T,
23 Gteath

{i | GraphPad Prism 8.0 3K 4% Fr A 20 N Je 20
[HE AT AT R BT BUE B “F35ME
+hriERZE” Ry KA ARRCA ¢ K58 4 At 40 1R
R ETREASGI ¥ ER. 4 P<0.05 K, N
PAEEE R B A S %S 4 P<0.01 B, A
NPEEE R B RESEER: 2 P<0.001
W, PR E I R AR B G 2 R

3 SSWmEER

3.1 TLR4 5S3UE LF CD317 MiFkik
TS CD317 %F TLR4 15 S S (1EH,
5 LPS HIU B IS P9 B 40 i (PMs)
A THP-1 RIS N EVELAL (TDMs) ;5 2R, 7
H1F LPS Hl#J5 0 hy 2 h. 4h. 6 h YEE4HE;
BJa, FMMHPOLER PCR HAX CD317 mRNA
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PRIEAFH#ATRI . B 1 (a, b) &R EIR, LPS
R E RN AN B CD317 13k
ST v s 7S DS s - & WA 2 1B 7P s v )
AN K FRHATRRAE, 4585 mRNA KK
AR, LPS MBI LR g S PMs
TDMs 4Hffirh CD317 (KA (B 1(c, d)) . XLE
5 CD317 fefig il TLR4 (555 S RIA, W
AIfEZ 5 TLR4 {5 5% e Re SE L 2 .
3.2 CD317 EARE/INFRAE

N TS CD317 2125 TLR4 (55 %S
W%, FIH CRISPR/Cas9 3[Rl 4 HE 43 AHE 1] Rl b

10

mCD317 mRNA (fold)
+ N o0
| 1 1

)
1

I 1 I 1
0 2 4 6
2238 LPS S (B 1E] (h)

(a) LPS Hul3#05 /I U B h CD317 mRNA FRik4E 4L

‘ MFI

LPS

mCD317 =

(c) LPS HI3#a /N B s B4l fid th CD317 2 H R iB 42k

CD317 JEH 1~3 S4MET, M2 LR m R/ B
(K 2(a)), FEFIH PCR AFTAR/IN I R R 47 %
S, SERME 20) . 546 T/, 48
E R R R T A BeEi 2k, Primer-Wt/Het-R
51 ¥4k 2 HAM 5, PCR M HAEH Primer-F
A Primer-R /-5, KIANZIA 540 bp B9 16
Blo XEMMINKE T CD317 KRR/

b5, b5 B E AR (Wild Type, WT) Flfi
F:[A (Knock Out, KO) /ISR I8 i3 B0 40 i 51
AR X CD317 RIEFATHM, MEA
AKX R B R R BEAT IR AE . B 2 (c) S R EOR,

10

IS = )
| | 1

hCD317 mRNA (fold)

)
1

U ) T ] T
0 2 4 6

223 LPS R IR 1] (h)
(b) LPS #Ili#US A EWE4HH CD317 mRNA Rik 2k

0 6 12 24 LPS(h

I a hCD317
L—.—‘

1.0 25 33 41 hCD317/B-Actin

(d) LPS Jl#n N E R4t CD317 & [ RIEA

LPS: HEZ¥E:; MFI: Mean Fluorescence Intensity, “FIJ7¢yE50E; fold: FEPRARXT 3R IA & T+ w544
1 LPS REX THP-1 FSHERE AR/ R IR KRR ERRZER CD317 RikAIF20
Fig. 1 The expression of CD317 in THP-1-induced macrophage and primary peritoneal macrophage induced by LPS
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NERAEIEEIRAIEZ LPS Hl)E, KO /MEE
Jias 5 I 4 B 25 R AS HH BH (S s 1 WT /N
CD317 FIAFHME HRIE/KFREE LPS B ¥ A1

SR E . Z4 RMNEEKFRAE T CD317 ()
Primer-F  Primer-Wt/He-R Primer-R
> Damds 3 ;
e
gRNA-1 RIS gRNA-2
(a)
s 5 5 O O
= m T MM
2000 b 4
; 5 ) V\_/T: 882.
1000 bp
750 bp =9 B KO:234|
500 bp \
= A WT: 433
250 bp = /\\
100 bp e KO: 183 |

T

MCD317 e
(b) ()

Marker: 4} F-iARiC; WT: Wild Type, Bf/E%; Het: Heterozygote,
J4F; KO: Knock Out, riff%l; LPS: fEZ K
(a) CD317 mHER/INER ) 2% B BRI RS SRy (b) CD317 ik
BNRAE T 5o FHRERSEE: () HaAINAR Y T 5 4 A A
LD/ RS E AT T CD317 1A i
B2 CD317 EFRMERAEREE

Fig.2 Creation and identification of CD317 knockout mouse
3.3 CD317 mRk/m R HDHIAR 2 4 A B Ry Rk

N T WS CD317 %t TLR4 15 5% SR04,
5 LPS Hli WT Al CD317 KO /N RIE
W ERR AR, T AN R R) s SR AR A . g s
3¢t E &8 PCR $iARXE CD317 VLI Tnf 1l1b.
116 ZR RANEIH T mRNA RIEBATREI, 45
R 3 (a~d) Fic. LPS P[RR HS ) 75 =X 1
WT /N RIEHE EREAR R CD317 DL AR 48 2
F R Bk, T KO /)N RIS B R 40 A B T 6k
07 CD317, Tnf. Il1b. 116 UL J% I112b mRNA ff]
RISHZ BRI, SR B 20T
WT /NUERE EREgfE. 255K, CD317 feift

TLR4 /3 HIE 2 4l B Rl 73Rk o X — W ASFE N
J5 TDMs 4Hf /53] 750k, ik 3 (e~1) fr
TNe IXRW] CD317 ik 22401 T LPS i 511
CD317 LA K AR FRAR 78 4 B 1~ ) Rk
3.4 CD317 muri/ mibRnEl NF-xB {5518 8§
NiE—BHEFL CD317 50 TLR4 /T 1M %
STt DR 77 AR AL, 6 TLR4 TR Jie B 1 Je i
HEAT M. SR RIL, CD317 pil i 240 7 18
fi EEE e NF-xB [FiE 4L, T p38 {5 5 iE ik
FAREA TN (K 4@) . X455 CD317 W
(1) TDMs ZH B rh 753 750 E (B 4 (b)) -
3.5 CD317 #1 MyD88., TRAF6 Z7EHE1EH
NiFE—SIRE CD317 5 TLR4 {55
IRl REMLE], K CD317 435 F1 MyD88. TRAF6
FILFRAE HEK293T H3tRik, SREFH &
P ILPURE B CD317 &5 fe% 5 TLR4 K
Wit 1 MyD88. TRAF6 tHEAEH . B 5
B8, CD317 fEfix 5 MyD88. TRAF6 #HH.{E
M. Hitk, CD317 flfgidt 5 MyD88. TRAF6
(R FH B AE FH Sk 3958 NF-xB 3& 4k, HEARR 4T
BLHIE 75 Bk — P 7 .

4 THES S

TLR4 & —EZ A iRl nl 52k, £
WA PUR R o K EEEAEH . TLR4 55 5%
WA G ARG, RN — e 5 g
Pedvi, AR %8 (Rheumatoid Arthritis)
ARG MBI (Systemic Lupus Erythematosus) 25
fEom R 2P ik, TLR4 1355 75 Sk e
W, DU RHGEE )T . X TLR4 5 55 %
KR E OB AMEE, F8T 3% TLR4
G FER LT AHT R R F7 7%

CD317 /& /SRR 1) 11 RS Fmt 22 1
AR SR AR i Rk, e
JE5993 73 o 2R S0 2 Ty R R 1 U7 TR $E B AR A
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120 —g- WT 2000= —@~ WT 2000 & WT sk
kokokk
- KO * - KO ek -& KO
S % ok = 1500 = _ 1500 =
€ 7 £ =
< TS r =
z = 1000 < 1000 =
% z %
E
= 404 =z El
= 500 L 500=
0% T T T e T r T 0= ' ' !
0 2 4 6 0 6 0 2 4 6
283 LPS Sl HO A (h) 25t LPS %IJ%UE E@Hﬂ“ & (h) Ze1d LPS 5 B 18] (h)
(a) (b) (c)
3000 =] —@= WT 154 =8~ NC 300 =] <@~ NC »
sk - KD - KD
_ - KO s 250 = x
5 s )
£ 2000 = < 107 &
Z 2 < 21 "
) EETTY =] o
E ~ E 150 o
= ~ Iz,
S 1000 = x5 =)
= EEE T O = L
= 100
50 i (
0= T T T 0= 0 T T i
0 2 4 6 0 2 4 6 0 2 4 6
225 LPS U BN TR (h) 25k LPS HIl¥UE B TA] (h) 2834 LPS HIHUE AT ] (h)
(d) (e) 6]
6000= -~ NC - 1600 — —@- NC . 1500 = —@~ NC .
-8 KD 1400 = —m- i -8~ KD
o 30005 iy 51200 s
< <1000 £ 10004
£ 4000 < <
Z Z 800 Z
E £ g
< 3000 S Q500
N = S
- 200 S|
2000 100
O'T_J T T T g 0= T T T
0 2 4 6 0 0 2 4 6
258 LPS HI¥US B[] (h) 25F LPS %U{%ﬁ)ﬁ E’JHTIEU (h) 283k LPS B35 B 1] (h)
(2 (h) @
#*P<0.05, **P<0.01, ***P<<0.001, ****P<<0.000 1; fold: HKEPAHXIFREFETm % WT: Wild Type, B4%; KO: Knock

Out, wFR%; hCD317: N CD317 %:Bl; LPS: JlgZ ¥k, BIPEXTRE: KD: CD317 Knock Down, CD317 ik

(a~d) CD317 il )5 LPS i 510 PMs 4Ufiarh Tnf 111b. 116 VAR 1112 mRNA Fik 7K T2 #4#;

NC: Negtive Control,
(e~1) CD317 RYIJ5 LPS 5%
ff) TDMs 4ffgrh TNF. ILIB. IL6 VL% IL12B mRNA ik 7KF 52 £
3 CD317 RR/R BRI ERE AR K AR E TRk KT
Fig. 3 CD317 knockout/knockdown inhibited the expression of pro-inflammatory cytokines in macrophages
KT 5 KPL, CD317 Af# TLR4 Fifk LPS k¥, CD317 N E YxY 27 HAT G NF-«xB
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