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NEZWE (LPS) 240 T2 IR A M BRI, N A4KHR. £ 24
R, FEA A/ BN PIOIRANM . WE R R4 AN B WRELANAL, LPS figfis 5
CDI14/TLR4/MD2 AR GYIMSE &, SR NV 2R RN 7170, HEehs L
Y2 ik AR T CD69 4> T IR IL.

PR A TS L) (CARD domain) & —F VZZ7E T2 M ST 41
FE5E 5 G 5 RONE BE 5 B B AR ELAE AL /£ 8245 RIG- T \MAVS.NLRCs.NLRPI.
T-H A caspase FIVFZ AL 7+, #W LUK I CARDs ¥ 552

FAMI14A1 & —FiH 563 NIRRT, EMAE RGP mERIANED, HEER
FEHId, 2 263-340 G IEMRM K 1 IR % By S AR 45 K4k (CARD domain), % 347-477
FIBMMI R T REREEFY], Kt FAM114A1 TS 54T . S5 X % iR
7.

EARTRF I, FATIRIT T FAMII4AL 785N A I R EIER .. B, AN
fE THP1 it RIE FAMII4AL, 38 K B8 o 3R B4 75 2 R S 36 & v LA 7 i 4%
NFkB. ISRE 1 IFNo/B H%e k&, JF HEEW T LPS 'S 1 TNF-a HI3RiL . [FIIT,
1E RAW264.7 H1, iz H] RNA FHHARRF Faml14al, /£ mRNA 7K>F I, A PAE5E LPS
5T Tnfea11-6 1555 o B B g% IR G A, AR I, 724 LPS HHT) RAW264.7
b, 1%k Faml14al 7] LA i Ikba A1 p-Statl #85 FH/KF 3406 p-Tkbo. p65 K1
e ARSI, FATEE N RIS LPS, KA T8 AN, Famll4al™”
AN . BEIE ) Tof-o. 11-6 23 B, X RIERE FAM114A1 7] Ge i 4%
LPS i 2 G NE . ST, 0 B8 2%/ N IE 4, 42 LPS/R848 HIlMS (im0 43 47,
SRR T B ERNR, Famll4al $RBEW A1) B220" B 4Hif. Cd3" T 4R
(1) Cd69 43 FHIZRIE, IX$ER FAMI14A1 1§ IF 842 7k 40 A R Bs

XEEHFFER Y], FAM114A1 7€ LPS i SRR EH, Al /4% NFkB {5 518
HE BT HH R 28 T VE A s AFR [ B 9k 200 B ) 805 ST FAMILT4ATL IAEAE

X§Ei7: LPS; %IER%; FAMII4Al



ABSTRACT

ABSTRACT

Lipopolysaccharide (LPS) is a kind of lipid polysaccharide substances which is located in
the cytomembrane of gram-negative bacteria , also known as toxoid. Included many types of
immune cells, especially mononuclears, DCs, macrophages cells, neutrophilic granulocyte ,
and B-leukomonocyte, LPS can bind to CD14/TLR4/MD?2 receptor complexes, promotes the
production of many proinflammatory cytokines in downstream pathways. In addition, LPS
can upregulate the expression of CD69 of lymphocytes.

Caspase recruitment domains(CARDs) are interaction motifs which involved in processes
about  apoptosis, proliferation and immue inflammation, including RIG-
I ,MAVS,NLRCs,NLRP1, caspases, and other cytokines.

FAM114A1 (Family With Sequence Similarity 114 Member A1) is a kind of protein
consist of 563 amino acids and highly expressed in the nervous system. Since it contains a
CARD domain [amino acids(aa) 263—340] and a glutamic acid-rich region (aa 347—477), thus
FAM114A1 may participate in cell apoptosis, proliferation and immune regulation.

After a series of experiments, we explored the potential role of FAM114A1 in the immune
response regulation. First of all, we found overexpression of FAM114A1 in THP1 cells that
have a negative regulation on NFxB, ISRE, [FNo/p luciferase reporters’ transcription activity
and the expression of 7NF-a caused by LPS. At the same time, in RAW264.7 cell line,
Fam114al knocking down by RNA interference(RNA1) can enhance the transcription level of
Tnf-a. and II-6 raised by LPS. By western blot, we found that in RAW264.7 cells,
overexpression of Fam114al could increase protein levels of Ikb-a and p-Statl, but inhibited
the expression of p-Ikba and p65 caused by LPS stimulation. By intraperitoneal injection of
LPS in vivo, we found that compared with wild type mice, Tnf-a, [1-6 level can be
upregulated significantly in the serum and spleens of Famll4al” mice. These phenomena
indicated that FAM114A1 seems to play a negative role in the immune response induced by

LPS. Nevertheless, Flow analysis showed that, compared with wild type mice, in the
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ABSTRACT

splenocytes stimulated by LPS which were harvested from Famll4al” mice, the expression
of CD69 on the surface of B220" B cells and Cd3" T cells decreased. This prompted
FAM114A1 may positively regulate the activation of lymphocytes

In conclusion, these findings suggest that FAM114A1 may downregulate proinflammatory
factor by inhibition of NFxB pathway. Nevertheless, activation of immune cells seems to
depend on FAM114A1.

Keywords: LPS; Immune response;FAM114A1
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1.1 RARBERY:

1.1.1 R FE

WY, S RS EE B RR%IE (Innate immunity) FIFRIFPEGE (Adaptive
immunity) PR L. AR BT RIS G2 75 KN () e bt S A R, R AR
P RENS BN DO AR S AR ) (AR i EE . A A AR 1S5 IR . RAR s
R B RMFHE LB SE e, Y EE B R A2 DR a2 . o, A3 BE R AL
RIIEE—TE 2, BFERE, R, WIPY, MRik, ARRESEA N, Bef R 5
BN b5 B AL S B SR T /- W PR IR, V1R pH S50, BEREAE— 58
FRRE FIE KW R AE ) o BRI, 03 AR A TE SRR W BB B FAL 2 B R 2 S5, 4
P g A2, R RAMAIBR S ok, AETREE ] B, QBN
[ FC AL BT 43 [ 1]

KT SEATLAA S 61 5 52 P05 SR R4, 00 P9 1) R AR e S S Al . ST, KA
TENAZ LA 2 JE sl AT ABRSE JE 30 T o 38 3 41 2R T RN 40 B P9 358 60— 2R B 32 A LR 3106 IR
PRI — SR 1 47 s, PTRASI RN — RAIM e N . — 2241l (PBMC.
mo- neutrophil. DC Fl NK) BiiG 2 J5, ML wWElERH, Kauf s m St g,
B, B RKA2]. AR N ANl SRS A G, e R B — R R
PERNL, i S Fh AR (cytokines), {740 IL-1B+ IL-6, TNF-o/B+ IFN-o/B. MCP-1,
PAICSFhPTBE IR . AMARL Y 5, RERSIE . SRS S5 R 4l Bk YA, 5]
IR . IR — KA, FRANRIE (Inflammation) [3]. #FAIMIZ, RARGE RS
A — e AR R (NKD AT ROIR I 2 gL 4 i, st Tmid e B e i, ol
I BEIEREME . DU E AT Z IR, WEMEEENE (ROS), WA (RNS), s
WNAZ LN B0 B AR IR R0 R 7 ] U 51 R LA 4 TH 1) — R 51X
PR B HURGIME R o 5341, AT DARIR SOR A i — i i AR s bk A B, 5 B3Rk
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1.1.2 RIRAZ 4k

IR 5 52 1A (PRRS)TE R AR s RGE P & FZE WAL 5> . PRRs HHYIMRA R, A71E
TR B UM . NS R, EZER IR T AR A AR 1A SR A R G
TR (PAMPs) AI4H M 53 07 AL T2 PRI 5 AH 20 70 7430 (DAMPs). EA11X
W D A RS2 A, DR A A AT T AT G2 2R 0 1 A 3 3 22 i R i) o 3 R 1 A
Pt

TR JEARAR > T AN (PAMPs) [4]160 54 i MR R ANBROK AL S0 fie 2 08, |
PHESE). MERGEEER, PMEMKET). BERIVTH. BORBMBERERRE K
BHYEZHTE) . R (N4 S 2P 25 10 DNA/RNA). 758 A 5 8 R0 58 36 S0 R 78 o 45
IJsi .

A1 R 1455 2 PR RN A DG 4 T A5 (DAMPs) . DAMP (1153 R KRR -
Y e T4 20 (- Rz 40 P s I 5 4 ) A A 4141 . 2 i 25 DAMPs 35 iy
B AL AR F B HMGBL, SR IE T A 2 MR i o AR A i)
DAMPs f1#5 ATP. JRER. BiFRIF &A1 DNA. RNA (Y. 7RiE. EEESZEA D) [5]
PRRs = ER AR A A 7 1, Dh e, 0 B B R Z IRV 00 R EAT 20 210 AR B ATy
REIZr, PRRs A LAZ> N SN FVER] PRRs FI{5 5% 5 PRRs.

%55 S ) PRRs £45 Toll B£ 324K (TLRs)\RIG-I ¥£324A(RLRs)F1 NOD ¥ 32 {£(NLRs)
S LRINBETIREA ] A7 B AR MBI A 2 14 6] -

-5 N ¥ PRRs AT AZE ARG A AS 5 (500, (I 7 10 40 5o s A A P R
P DA SCTE R PN 200 285 PR 0 AT o 3R AR R ) 32 4 mT LR BE 2 L Bk A& 2 28I T
6, BN me FRTEH MR, B0 R T ) L-FRra A 2 i, R0 55 5k & AR T4
LV T R A A

1.1.3 Toll #%2{& (TLRs)

R PURGE RE T, BRI AR N ARG RS 5 X TR = + 2> B2, A7 140
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[¥] Toll #£324A& (TLRs) JEfEIRRE R e R G b e R I H i 36 JE 5 L EE A M ()
— RS2 & (PRRs), "EATIAH &R RIAAE LUK AR, 5B EA R
AR B B2 AA, RS R SR A B TR S IO 2R 53, a3 A 1E 3 B
5 SRR V) TR D BB b, Bl B kL WL B I RG IR AE2H 2N, st i i 3%
T TLRs VA7, 3110 J5 S 2 L P 30 Y S 3 N 2

Toll FESZ4& (TLRs) EEAL T4 MR A N b T RS IR 1, 2R 5T )
ARSI R BT ) PAMPs. 7 T UM TLRs = ZAE SR B G K ER R E A, Az
T A A/NEF ) TLRs 3 8 R I -

245Nk, B3 10 F TLRs fE AR S R, 13 FkI T WEa, Hi,
TLRs1-10 #BLENEFNER BN ELELR ST, TLR10 78 RS iR K I DhRg, TLR10-13
WAFEF RIS+, TLR1. TLR2. TLR4. TLRS fl TLR6 #Rf7 T-4HAufsih, {H7E TLR3.
TLR7. TLR8 il TLRY A7 T A & f&Hd[7, 8] (K 1-3). Fr A Toll K32 MAHS H — A ob
()52 8 & 42 5 B ¥ 41l (leucine-rich repeats, LRRs)FI1—/fl A ) TLR/IL-1 5244 45 142k
(TIR domain)ZH % (P& 1-1). TLRs F1 IL-1R 7EI N HI356 A — MR SF K Z) 200 N
FRISEH, X2 MEFRN Toll/IL-1R (TIR domain) [IZEHIIR, fERXANSE MY, W&
&= RIVR IR S X4, FRZ N Boxes. 1X 4% boxs [X 8%t T TLRs {5 S G556
EE, EAIMIAMIESY, TLRs A% 19-25 4> LRR BARRI R IRE B X4k, SN EE XA
2429 MEERAM AR E EFH (XLXXLXLXX ) BL K& B AR 57 1
XPXXPXFXXLX, HH X ARFEEN aa T, @RERHUKME aa RE[7].

IL-1R TLR

HHERBREHE BRhSRERRiEshhsae BhihhbhEsihnsihii
£ 06 00 0 08 06 6 €6 5 5900 6 A0 04 6 €6 68 46 £8 £0 06 00 68 04 0F 08 0546 5 W10 44 46 16 64 08 €8 46 €6 46 45 36 (8 (5 65
Box 1 é A
\ / \
\
|

1Box 2 |
]

I| TIR domain

[ ——
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& 1-1 Toll 324k (TLRs) ZE#E

Fg.1-1 Structure of a TLR polypeptide chain[7].

1.3.1 4HREZ=E Y TLRs

TLRs H iR Ze i R BLF & TLRACKE] 1-2), 2 5 2= K B AME2H 73 2 — R Jl6 2 BB (LPS)
H13244[9]. TLR4 5 MD2 (X AZWEAEHRE 96) TERE Gk, LPS 6 s&aE ) 5
55 MD2 H4i&, 54h—% 5 TLR4 MH45 &, R TLR4-MD2-LPS H-&14, 15 TIRAP

(TIR S5t sE 2, 44 MyD88 #EfiF# iR H, MAL) FEEFE LT (MyD88),
JEENZ T -«B 55845, EHBEANXTA, M Nz, ek & Fh 5 hE K5
=4 (MyDSS8 K #fiig/%); #RJ5, TLR4-MD2-LPS H &KW1k, EMTH&EF,
Z B4 TRAM F1 TRIF, ¥% IRF-3 I NFkB, 724 1 BT E (TRIF K#EE). B
T LPS Z4b, TLRA (BCHAIE (045 — Lo B8 2 1 220 A0 & A R n i35 2 IR 22 -
ML gS R A A R

TLR2 T2 2 Ve VR B ISR M . SER R K. TLR2 5 TLR1. TLR6 737l
TR AR, RS RN R Bl = R IR K . TLR2 & 7] LA 9E Toll FEZ A4 PME,
FAT R Z R EBURIOEA o B TLR2 GESSRIEEE Z -1 (dectin-1) HME, A1 E R
(FEFBESRRE . dectin-1 A 3IME S8R, WAEWSINGE TLR2 A3 MIAHSCHE M (W42 34 10].

TLRS ¥ W HEE 2 1, TLRS MIAMS5 R 4801) 386-407 L2 2R 7 41 EL 2 5 HEE
HEMAG G ANEFEEERAT LGS — RIS, TR & H T

(Th2. IL-17. IL-22) # Treg 40 HGE[5]. TILS PR wRAE B, 20 AR 75%
TLR5 3IA K ILTHEE B E TR R Z KA BRI [12]: TLR ZE PR BiBe B b R
TR ES, B MARY R BiHEE R A huiA IgA Al 1gG A7 Prjs/b[13]. TLRS
B OHIE 2 5V 2500 R A2, L3S ROREME I . SRl OB 7R B, TLRS R
A RE- S AT R R R AR DG . 34k, TLRS Difg R 5B B8l FEMNBEL
O BLIEAE H) AW B B AH R

LR TLR11 7E'SIEFIBEMEA m ik . TLRI1 BERS IR BIE0E & 5 2 KA B[ 14] b
BORVET Wi 5 7% U & S A SR A[1S], @i MyD88 #k#ii&fsE, 51 TNF-o.
IL-12[16]LA 2 IFN-y[17]/15r W A SCHRE N, TLR11 SRASHIZE R 5 BGLIX 9 J il
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TLR4
MYDSS ﬁ \\
@CD . OO &
Early-phase NF-kB o Late- phase
l ‘/E/ MNF-xB
Inflammatory cytokines | i :;}I;P:‘éiplrzr;‘_:gssumble |
MyDE28-dependent i MyD28-independent
response : response
&l 1-2 TLR4 5 5# SRR &
Fig.1-2 TLR4 signalling: MyD88-dependent and independent pathways|7]

1.3.2 G HURE TLRs

TLR3 FZIAEE RNA (dsRNA) PLE RN (poly(I:C), poly(I1:C) REHEHL
URTEREGY, SIURNUATUREE BN, 77 T IR E A RIER 1 [18].

TLR3 AN — > B 450, B DhREAR AT AT Re & G IR AR, 2 137)] dsRNA.
dsRNA BES 4547 TLR3 EAMEMY N il C w5 MM, SR 1E%E C imai X,
TLR3 &4k, B 7 iR5 poly(I:C), TLR3 b HEMS R FII I IE 736 993 £ 1) 3£ [K 21 RNA.
TLR3 FZG@E A4 T P03 ROE 7 2o 2 A e 2 42 IPE A, TLR3 SRIE
BR7E K B B I S R B B, T NZE TLR3 BRI S Ja 5 4 1k i 92 0 -1

(HSV-1) [19].

TLR7 51 € BA iR ﬂﬂéﬂﬁéﬂ’%ﬂwﬁi%Zznﬂ)léﬂ%ﬁ%%niﬂ”ﬁﬂ%ﬁ%mmsﬁuL%n&,—‘gﬂé%
AU 2R 5L 5= (A HUw R AT BRI R ) I D e, B A TRUMTE H RNA o 8 W2 e 1 %
FEE BRI AR B B ssRNA. JETH R I, TLR7 HEEIRAIA B (U)RNA
LN TP RNAs. 7EE#&IE TLRT B AMEER SR (pDCs H, R EEIEGL)E
REOE =R K& [ TR AR 1. IXEE427R, pDCs &% RNA 5 55 (1 6o N 2 A2
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FEAWAT TLR7, F£H] TLRT RelE NG G 3Z2 4, R ssRNA FiEE. A/ CEK
I, TLR7 A SRz 52 DK SRy A e SEAB(R848) IS . 23 52M0 DC (W SR 48 D
(RGN T TP g Rl A0 R 1 1= 2R [5] 6

TLR8 5 TLR7 i E AR, AT X Zetufk . A TLR8 EZAEMNE. 4MAE il = 40
Fik. TLRS fEf8IRAE & GU I#%5E RNA, ssRNA 7iEE, i HIV. HCV. HEIR
B AR, FTPE A EE. TLRS WA RNA J5, AeWs 555 MyD88, 85 2l
MR IRF7 (5 518, 553 T TR, BRHURERIEM . TLR7 72 AH R #H )
e, {HJ2i24 A1k, TLR8 1E B H AR R I H A hRE6]

TLRY BEWS T 4H & B i 75 DNA 122 SR I E (CpG), CpG REWSAE N TLRY KM
&, BELEBOEEE me. DCs fl leukomonocyte. DNA 541 (KR ME & DL K 27 S iR — i e
XFF TLRO R AR B2 [20]. pDCs A m&Ki& ) TLRI, AEUE/E L EER 1R %] DNA ¥
B, Pl EgniwmTE. 1 SR aiRe2 R E A HSV-2. R 1R DNA,TLRY i&RE R E
J5 L R AN df A, e R A T I 2T 8 1 S R

/

Gram-negative  Bacteria, ~Gram-positive Flagellated Uropathogenic
bacteria parasites  bacteria and bacteria bacteria
fungi

ﬁ’@
Plasma

membrane H&\\‘. i
= I “I‘" R1“-

B © b 0 W |

TLR4/4 TLR2/1 TLR2/6 TLRS/S TLR11/11
TLRA/4 TLR3/3 TLR7/7 TLRS/S TLR9/9 ‘

|
Viral Viral Viral Viral Bacterial/viral | |
proteins dsRNA ssRNA ssRNA DNA

Endosomes/lysosomes ‘

& 1-3 TLRs M40 A SE A1

Fig.1-3 Cellular location of TLRs[21]
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