i E A AE ) 2424 3] Chinese Journal of Cell Biology 2021, 43(4): 770-780 DOI: 10.11844/cjcb.2021.04.0009

fr R BT R E R B IR T R =
BEE A

(IR 22 A A B2 2 B, M AT S B 22 3 R SEI0 2, AR M 350108)

BE KR REE SRRSO R AR KRR *, B ki id a3t K2 R RIk
F0 K JE VT 248 T /R KK B sm (Alzheimer’s disease, AD)#) & &, = —FHARA A1 IR 49 ADIE 7 5%, £
J ¥ 2 & ¢9RT-PCR¥A & Western blot# 7 i& 5T AR R A 5 69 R A IR gl i Ae B 48R B 74 40 e
9 K IEAR KRR 69 55 AR A M L 638 f B KR @ BE 69 A, KIm MRE AR K 69 iR s 2 AR
VA BAZ BRAR A 418 3560 RALAE R 3 AT A0 F T k. X 20 K JEAR X 09 4038 h ¥ed) KUE MR a9 6 77,
HELZ ADE) R IR JRAE, RAE T 2K R,

KHEIR BRI, SO /MA, Sl RE; 24K, IR IR

Potential Therapeutic Targets of Inflammation of Alzheimer’s Disease

ZHAO Dongyue*, LIN Danfeng
(Fujian Key Laboratory of Developmental and Neuro Biology, College of Life Sciences, Fujian Normal University, Fuzhou 350108, China)

Abstract

diators. Therefore, the resistance to inflammation by anti-inflammasome can delay the development of AD (Al-

The activation of inflammasome is related to the occurrence of amyloid and inflammatory me-

zheimer’s disease) and is a promising treatment strategy for AD. Semi-quantitative RT-PCR and Western blot were
preliminarily used to screen the inflammation-related genes in primary microglia and macrophage stimulated and
induced by A4, including regulatory changes in immune inflammatory pathways, extracellular receptors closely
related to inflammasome and nucleic acid recognition regulatory pathways. These inflammation-related data pro-
vide important basis for targeted therapy of inflammasome and delay the onset and progression of AD.

Keywords Alzheimer’s disease; inflammasome; immune inflammatory; receptors; nucleic acid
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(IO, ADI) 3 ZERFAE 2 ABTE4H M SR Y BB
B, TEBEHE B 0 AR ] S BB R D
JB 5T 4 IR OS 1 7= A= BA S 28 i /MR R E T b4k,
R IRAR I ABRT H 42 5 12 1 1 B W 48 i+ Y NLRP3
AASCHI ELAE I, Bk JE /N A AT 0 AD 5 975
EI,[A I, TL-13 0] 2 32 #2820 7= AR Y 4 /T 1k 2
F (B-amyloid precursor protein, APP)F1AB, i Tau
EEBERIIEN SRR T RO I
ADIEIT IR RIS IE L R, BB T HAA 251
HIEAT o BESR BORE /MBI BUE STEMmFE R 0K
AR FIE B R A A O, DR AR [m) 28 /IMA TR T
JTETTIEZZADI R J& . 2R /MG 7 K697
R4 SR AR O e BT A RE MR SRR RE S —
PR HT & IADIRIT SR MG o« A SC AT Ik i 45 3k A
() HE R AR JENCBIE 52 1 (1 55 98 ik /A 32 22
3£ (NLRP3. PYCARD. Caspasel. IL-18V)J%
IL-1P)RH R ERI BE IR . AT 26 FH 2 € & [ RT-PCR
PL A2 Western blotf) 77125 AR o 35 S 1) 48 5iEAH
RHE R (1) R IB NG DLREAT W10 i ik, HH 2 #IE
DL JUAN R (1) A4 90E /IMATE PN 1) T g% 28 0 18
BRI TR R AR L5 (2) I A5 2O /MR B DA
KIARINZAE; (3) TS5 ROREAIMAZE TIFH S 1A%
(S I e Gl R

1 MREER*E
1.1 FERF

S 557 & PrimerScript™ RT reagent Kit
With gDNA Eraser. PCRifj{l| ExTaqff. 10x ExTaq
buffer (Mg>" plus). DNTP mixZ5#4 [ =AY T
FE (CR&E)H PR A A (OKI%E TaKaRaa A ). 401 3%
FISIRF 4 FBS(10099-141). DMEMLA K2 DMEM/
F12(11320-082)#4)114 H Thermo Fisher Scientific/A & .

E i % FZ PDL(P0296 -50mg)fl GM-CSF¥JI H 3

Sigmaiff] Al . FITC-F4/80. FITC- Ibal bl K&
anti-NLRP3/Pycard/Casp 1/IL-1B/Nod1/Ripk2/Tirap/
Ikbkb/Nedd4/Bcl21/Nfe212/Pla2g4a/Pen2/Sugt1/CD63/
Marco/TLR4 /TLR8/TLR2/TLR3/Scarb1/Rigl/MAVS/
IRF3/IRF7/Trex1/IFIT2H0 A 3416 [ Abcam A 7]
1.2 5|¥

R4 GenBank it 5 3% 1 /] B 26 K7 41,
Primer 5.0 T4 $DNA v B BS54, B Bifg
B TAY TREEARRSARA R ERI DT 5

FRE/MAAHSCEEDR 1 51 015 B LR 1 5 JE/IMAAH
K SZAREEDR (1) 51 P15 B IL3R2; SHZI R A iE B AH
REER 5145 B R3S
1.3 BiEFEEREAAEATLE 7R R AP LAY RIE

/IN B 7% E A R TN K 2 S2 50 s oo, 5K
56 3 W A VF AT AE 5 SYXK(H)2015-0004; 34
S T R AT AR IV R L A AR B A
[ B 25 45 A 3h W AR RS B R GREHE S TA-
CUC-20190033). “H BERIE 1) EVE A0 B AR 45 355
T 795, W B SR R BN A% A B AR VT AR A 8 9
Berge, BARERECUR . (1) DNRBEE 5 &
6~8JE UL /N R LIALBE, IR NT5% P AG . 8Tk
RS b Kz, B TIAE/IN BRI S T 7 B B — >
1, 43 ) SR 36 W i [ A () £4) 7 Tz, B 8t /)
R 11 D R 358, A /N RO 5 /0N BR B AR T IR B AR
e DRFF B B e B, RN R IR I I 20
A 25 B B T o O T I AL AR R R R . TR
F75%IP K TR e 2~3 1] S, FH G B PBSZE M R L Ik,
B A CE T B A LW PBSHI AU ks = M. (2) B
SR E PRI 40 B YR A W 0 1 B mLyE S S IR S
J5R £ 43 HUN0.05% ¥ 1 L -20 ¥ pH 7.4 (1T PBS 2% 1 ¥ 4
N BB 1 A i (0 3 A i S TR R P 1) R,
WA B SRR ) 20 PR VR &, A 2~3 IR E B I AR
Flo (3) FL/MZ MBI 1 25 ¥ EIR P IRPTUER
(1) E B R 2 P VR v VR R, FH R AL 40 um 1)L 6 2%
g, K ERAEL 000 minZk A R B 05~10 min, 37
RIER, F S BRI AR 7 R R - GM-CSF I PRMI
1640584535 753 (10% FBSHPRMI 1640+3X0471+2 g/L
NaHCO;+20 ng/mL GM-CSF)&E £ 41l ffl. (4) #5153
FIT 43441 it 2 B 1 A 104N /mL, B 137 °C.
5% COJEIFE4E T 5 24~30 him, W B3, A E
20 ng/mL E 40 MU AE V& IR T IFPRMI 164058 4555
FRAE, FREIRA8 he (5) BB M BUREIR, 1R — P B4
HEs IR s UG, AN 24 Wi R (ORI T 0, RS
Fr3~67K, Fo IR EE2 R 4 (5 15 W 240 i 5 7 o i R 1
[FIPRMI 164058 48595 95) 10K, SEORAGF RN 434k B
EWEANAE. (6) S92 b e 1) i B 9050 15 0k &4 e )
W10 pmol/LIFT AR fIIEL, 8 hJig WLE H A4S o
14 FERNEREBAEM,. 98, S RZAR.
BRI

(1) #2424 hee N/INERE T-OK EARIRFREES min,
RS % 7S ming IR B} B 78 7L 8RS IE R AET
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Table 1 Inflammation pathway-related genes
FEH BRI bl EIk| VI EE /°C I /bp
Gene Gene ID Primer Tm /°C Length /bp
NALP3 NM_145827.3 F: GTT GTC AGG ATC TCG CAT TG 57 384
R: GGC TGT GGT TGT GGG TCA
Pycard NM 023258.4 F: AGC CAGAACAGGACACTTTG 57 254
R: CCA GGT CCATCA CCAAGTAG
Sugtl] NM_026474.5 F: GGC TGC TCC ACC CTATAATA 57 300
R: CAT CGG AAC CGT CTG AGT AG
Caspl NM_009807.2 F: CCT GGT CTT GTG ACT TGG AG 57 191
R: GCT TCT TAT TGG CAC GAT TC
1kbkb NM _001159774.1 F: CAG AAT CAT CCATCG AGA CC 57 312
R: ATG TCC ACT TCG CTC TTC TG
Bel2ll NM _001289716.1 F: AGG TAT TGG TGA GTC GGATTG 57 244
R: AGT GGA CGG TCA GTG TCT GG
IL-15 NM_008361.3 F: GGG CCT CAAAGG AAAGAAT 57 309
R: AAG GCA TTA GAA ACA GTC CAG
Nedd4 NM_010890.3 F: CAG CGACACCGCATTCTTTT 57 296
R: GTG GCA GCATCT GGT TGG TC
Nfe2l2 NM_010902.3 F: AAG ATG CCT TGTACT TTG AA 57 286
R: GGA ACA GCG GTA GTATCA GC
Nodl NM_001171007.1 F: TCAAGC ACC TTAAAC TAG GGA A 57 318
R: GCATCT CAG CGAAGCACTCT
Pla2g4a NM_008869.3 F: GAA GTC GGA ACT GTG AAG GG 57 238
R: TAC TTT GGT GGC ACG TAG AA
Psen2 NM_001128605.1 F: CAG CAG GCT TAC CTT ATT GTG 57 488
R: GCC AGC GTA GTG TTC CAG TC
Ripk2 NM_138952.3 F: GCC ACC TGA GAA CTATGA GC 57 338
R: CAG CCT CAAGGAAAGTTATGT C
Tirap NM_001177845.1 F: CTC CAC TCC GTC CAA GAA GC 57 235
R: TGG CGA GGT AGG TGA CAT TC
R2 SRAENMIEXHZHEE
Table 2 Inflammation-related receptor genes
F RHREFS 514 JEfAIRLEE /°C PGS /bp
Gene Gene ID Primer Tm /°C Length /bp
MARCO NM_010766 F: CCA GTG CCC AAG AAG AGA AAT 57 306
R: GAG GTT GTT GAA CTG CTG ACG
SCARBI NM_001205082.1 F: CGT CCCTTT CTACTT GTC TGT 57 245
R: GGA CCAAGA TGT TAG GCA GTA
TLR4 NM_021297.2 F: TGG ATC AGA AAC TCA GCA AAG 57 237
R: CTG GGG AAAAAC TCT GGA TAG
TLR2 NM_011905.3 F: CCCTTC CCT CAC TTC CAG 57 215
R: AAA CAG TCC GCA CCT CCT
TLR3 NM_126166.4 F: GCAAAG AAG ATA AAG CGA GTT 57 176
R: ATT CAG GCA GTT TAACTT CCC
TLRS NM_133212.2 F: CGT TTTACC TTC CTT TGT CTA 57 305
R: TCG ATT TTA GTG AGG TTT TGC
CD63 NM_001042580.1 F: ATTACATTT GCCATC TTC CTG 57 281

R: CAG CCCACA GTT ATG TTG ATG
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Table 3 Rigl-MAVS pathway-related genes
B RREFS 519 TSR /°C § K /bp
Gene Gen ID Primer Tm /°C Length /bp
Rigl NM_172689.3 F: GCT ACC TCG GTC GCT GAT 57 416
R: AAG GAC AGT GTA GTG GGA CG
MAVS NM_001206382.1 F: TCC ACT GCT GCG ATG ACG 57 315
R: AGG GCT AAT GGC AAG GTC
IRF3 NM_001206382.1 F: GGGATT TCT TGA CTT TAT TTC G 57 381
R: TAG GCA CCA CTG GCT TCT
IRF7 NM_001252600.1 F: TTT GGA GAC TGG CTATTG GG 57 497
R: GCA TCA CTA GAAAGC AGA GGG
TREX1 NM_001012236.1 F: CACATG CTG CCA CAG CTACT 57 193
R: GCCAGG AAG AGT CCATACA
IFIT? NM_001355262.1 F: AGG ACC CGAAGAACC CAGAATTCAC 57 930

R: GCC GGG TAC CAC ATC ACT AGT ATT CAG

IR, IRBME R B e, BAn, BT A HA
fift (1% DPBS+ 0.1% glucose~ 10 pmol/L Hepes-
1% sodium pyruvate) /N FEILA . (2) F BAEL T
TE AR AT A 4 300 A A I A, R B A P (/>
0 B B2 2 BN LA B L 2 ), FHAR B . #E
AN FE rp Db 20 AR R 2 SN, O A UM B T
(3) F'5 mLALM; B DMEM/F 1258 4 55 3% 3 (10%
FBS+DMEM/F12-+-XUH0) 34T W4T, B 3 H R ECH
1E, 70 um4H it 3E, 800 t/min& .05 min, 7+ L1 .
(4) DMEM/F125¢ 4 35 7 2k d B yTie 4, % i2~3/
i F%) 2 2 i P Foh B TG ¥ AT PDL(10 pg/mL) ) 41 g
R FRI(TTS), T37 °C. 5% CO, 18 i 5 97 48
9% %5 2K H& 4 GM-CSF(20 ng/mL)f{] DMEM/
F125E AR5 7R3, B B 5 21 2 B TTF /N i T
Y1 JE T AR AT A4k . L A) B 4 1R & 5 GM-CSF
e TR . (5) BRIRGLRTIHT - B ek, FHE
PR LA450 r/minfP) 3 FE IR 3% 5% 5840 min; ¥ 5 2480 T
W5, WAERE 7R ML AR )20 A, LASOO r/minidt /& 5.0
5 min, W8 _FIER, FFTEEEE R E B, B
Fif 45 A PDL(10 pg/mL) )8 F= L, Hoh ks 95
L — R TR — R IR IR $5 9724 WS
BEAT 256 . (6) FIIRFZN10 umol/L I AR il 4 JF AL
N JRANAE, 8 hfE WS AN
1.5 FHEREREMRLUR R/ RS E
K FIFITCHR L I anti-F4/8031 /& % & B #& I B
s 44 i LA &% FITCARIE [P anti-Tba 1 i 44 48 5 /)N JKe Joit 4
M. Gt BAARDBRW T . (1) EAHME
PDL(10 pg/mL)Eo# 1)L 5 A2 /NI 85 372 3 R, 5

BE J5 TFUR 3R AT 48 i 5 9% 5% 56 5585 (2) PBSIEVE3IR,
FERS min; (3) 52 4 °CF I 22 5 FHEE[H 5230 min; (4)
PBSIE 3K, £EIXSmin; (5) Bi%E: IMANBE(0.1%
Triton X-100/PBS) % i # B . 1% 1£.20 min; (6) PBSIE
Be3Ix, BEIRS min; (7) B W 0N 3 (3% BSA/
PBS) = il 5 B 30 min; (8) PUIAIF &« II N 3 P
F& FITC-CD11b3t 44:(1:50) FIFITC-Ibal i 14(1:50),
FEHECEMEE 1 by (9) BEEAE T, PBSELE3IX,
RS min; (10) 44 th: JIADAPI(1 png/mL) % i
Y6 B2 min; (11) PBSTEEYE3X, &FIKS min; (12)
Fe FR G K AT B F e @B/ A7; (13) TR
TS TS IERERIE .
1.6 RT-PCR

FR I I 56307 & (PrimerScript™ RT reagent
Kit With gDNA Eraser, TaKaRa DRRO47A){1#E1E
Tt B ORE B /DN B A /N 5T 48 L B A RNAEAT
BE5R iicDNA. AR ¥ TaKaRa ExTaqffE %% [(JPCRY™ 1Y
R ZR(50 pL): JE AR/ 5T 4 H ¥l cDNA 1 uL(200 ng
DNA). TaKaRa ExTaq(5 U/uL) I pL. 10x ExTaq
buffer (Mg** plus) 5 uL+ DNTP (2.5 mmol/L) 4 uL.
L RWESIY(10 pmol/L) &1 pl, K B 1 28 18 /K n 22
50 uL. PCR¥Y 1S 4: 94 °C 5 min; 94 °C 30’5, 57 °C
30's, 72 °C 1 min, 35ME¥F; 72 °C 4 min, 4 °Cig{T
{R#1F - PCRY =22 1.5% B AR Bk A FELIK 4 58
1.7 Western blot73 4T

1 41 B 24 A T 10% 1 SDS- 38 1 s Tk e 4 ke
HLIK 2 B, B0 2 B W 8 O G (PVDR)IE; =R T
B (5% IR WK . 0.02% NaNs)3f ] 30 min; ]



774

PBSTYEFE IR _FIEEPEPVDFRE3 VX, 4K 10 min; /] 5
T P AR 5t D% R 12 000 EL 45 /7 B, 754 °C
N E S HPBSTAERE IR FIEBEPVDFE3K; %
Jn S PR BE 1 Ll 29T R ) Alexa Fluor-800%% ' —
PU(1:10 00040 %), EilniF F2 h; HIPBSTERE IR FiFE
VEPVDFE3 . HIZL. S5 UER RSkl .
Western blot A=Y 24 8 Z 3K, FiAREE 3K
1.8 BEAIT S5

3 FGraphPad Prism(version 5.0; GraphPad, San Di-
ego, CA, USA) A0 SEEG s HE AT 75 22 i AR ks
5%, *P<0.05NZER T3, **P<0.01. **P<0.001 NZ5HF
W2 o Imagel 4 52 B3 4T Western blot 3 .

2 HBRE5S
21 EHRFEEREMESEKNRRMMBAEESE.
giv5LE

/N S B B AH L AEGM-CSFIR A 5 F, 248
FREEOR IS T LLF F195% LA - 1) 41 i 2L A5 F4/80BH 1
FRAE, I B I EOHR S IS I 40 e S R T 25 (R
1A). SR FH B PRIEDAf AR 1 SR AR /IS i 5 240 B FH /I8 R i
YRS S DU AR Tbal Yt KR 4l oAb T BOIR,
TEERINRIE . FIK AR AN 25 91 H 4t
S R /0N G 5 240 i o 2 3R > 99% (- 1B) e Z 4K [ AB 4
IS AN TR A AR A0 W 2, B R0t 5 e 0 o e e TR
AT BIARIE . 53 TR P (P2 A e H R ) O 2 (1
2B); Z AT AP B JEAR N 5 240 B b e 2R
NIRRT BT K ERE(E20) 38 0 A A A K 8l

50 pm

IR AT IR M (412D) o
22 RIEEXEERHEERRE

N TR X fR 22 2R GERI A G I 2R 48 1) e
YA 52 BIAP L RIS, L RNE I 2R 2 75 AT KRB
g3 T IRFEALE, FRATTINS3XT 2 iE AH I T PR H ] FHRT-
PCRHHAT WIS ik . MRT-PCRELHE 70 7 & (K13), 7
AP FRTRIECT, SERE /N4 38 B 1) 3 B To A S R Y
FERLFENLRP3 . Pycard. Caspase-1. Nodl. IL-1p.
Ripk2. Tirap IkbkbZ7E- BEIR BG40 A E AR/ M
AR A BRI R IRAR A, AR R ) R
¥5 Sugtl. Bcl2ll. Nedd4. Nfe2l2. Pla2g4a. Psen2.
Western blotf*) £ i 5 RT-PCR 1) 45 5 5E A fR F£F — £,
RIE /AT B 1K) 3 20/ B FAINLRP3. Pycard. Cas-
pase-1. Nodl. IL-1B. Ikbkb. Ripk2. TirapfE - HaiE
Shiil D AN i i G SR S VTl b | P 7Y S R
Z 54 iz i FiSugtl . Bel2ll, 255 (RN
Nedd4, Z 5 &5 H 1B J R B ¥z Psen2, Z 5%k
LI NE FRINTe212, 3 8 2 55 R A Qi [ Pla2gdatE
" AL 15 200 R T A /DN 2 I 40 i v [ A 3R T
= (K.
23 REMEXZTAHRERREERRIRIL

ABTE - il VR B Wk 40 f A0 R A A T J5 48 ()
WHIEEA 2 FELFE TollF: 5244 (toll-like receptors,
TLRs)BY % Ji 8 7% 5% /& (scavenger receptor, SR)/T* 5
MR MARAE FH BA K A WA H . TINLRP3 2 4
IMA TR ETLREGH SRIE A — 155, LA AR A
()5 AT 5 (M N o S 1 B s 7)) 45 T A UK 2 4 4

50 um

A: FIFITCHRIC fanti-FA/8047T 14K 4 i B R VR 1) EMEAH I B: FIFITCHRC i anti-Toal BT % 58 MU BR o HR AL A0 1 /N 44 M o
A: anti-F4/80 antibody labeled by FITC was used to identify macrophages derived from bone marrow; B: anti-Ibal antibody labeled by FITC was used

to identify microglia extracted and purified from fetal mice.

El RRABRERNEE

Fig.1 Identification of primary cells by immunofluorescence
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50 um

50 um

A BRI EEAE: B: F AR oA BR A B BER B AN C: I B R HRAEAL /N BT D: AP oo A ER AT AT B, A A ) AN B 5T

4.

A: macrophage derived from bone marrow; B bone marrow derived macrophage treated with AB;.4>; C: microglia extracted and purified from fetal mice;

D: microglia extracted and purified from fetal mice treated with AB;.4..

E2 AP KRR RR MBS
Fig.2 The morphology of primary cell before and after stimulated by AB;.s,
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Fig.3 Expression of the genes relevant to inflammasome of primary cells before and after stimulated by AP,

&, AR BOE SRS B . Rk, 2 AMA
0T DL R T3 U7 AT BE S SORE M IR 82 Rk s
Blo BAUGT T T EES 5 AB 15 3 WS A 0E /MATE
PR 1384 2 i 2 [ IR 0 32 44 . i I 2 i€ B RT-PCR,
TE38AN B2 P Hpo) 25 i it 7 B R 15 e A i 1 17
ZAKE R CD63. Marco. TLR4. TLRS; JFAC/N R

JRANAL R R 1) 82 AR KA . Marcos TLR2. TLR3.
TLR4. Scarbl(d5). Western blotﬁ’a%&z%)%'—ﬁ RT-PCR
(45 I ARAREE— B, 1EAB R T B B8 IR
Y i) 3 1 5% /A % (ACD63. Marco. TLR4. TLR8#
B2 R TR AN IR J5T 4 B 3K TH) 52 44 B FIMarco-
TLR2. TLR3. TLR4. Scarbl#ik &% i (&6).
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Fig.4 Expression of the proteins relevant to inflammasome of primary cells before and after stimulated by AP,
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E5 AR R R X AR S SAE S A X EE I FRIE

Fig.5 Expression of the receptor genes relevant to inflammasome of primary cells before and after stimulated by AP;...
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