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The Role of ADAM10/17 Activity Regulation in
Ap-induced Neuroglial Activation
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(‘School of Medicine, Hangzhou Normal University, Hangzhou 311121, China,
*The First Affiliated Hospital of Hainan Medical College, Haikou 570102, China; *Hainan Medical College, Haikou 571199, China)

Abstract AD (Alzheimer’s disease) is a neurodegenerative disease that seriously affects life quality of
elderly patients. The most important pathogenic mechanism of AD is the damage of nerve cells by Ap (amyloid
B protein). AP is cleaved by its precursor APP (amyloid precursor protein) by  and y secretase. o secretase can
cleave APP to reduce AP production. Therefore, up-regulating the activity of a-secretase ADAM10/17 may become
one of the therapeutic strategies of AD. The experimental data of this study confirmed that ADAM10/17 was not
only involved in the cleavage of APP, but also involved in the activation of glial cells and neuroinflammatory reac-
tions. ADAM10/17 may be involved in the modification and cleavage of glial inflammatory factors after transla-
tion. The results of this study provide a basis for the study of APP a-secretase activator. In the development of APP
a-secretase activator, it should not be limited to the role of nerve cells, but also the involvement of glial neuroin-
flammatory in order to achieve effective elimination of adverse drug reactions.
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BT /R 7% i B 975 (Alzheimer’s disease, AD)s& —Ff
PREEIRAT VRS, BRI AT M A D) RE RS |
1847 77 BRAR IR A BE AN T FIAT N, AR Rk
2 I RN A R B R GR E RN H
R Z WAL, ADIE A A BRI H 6 7™ 5 (4L 2 @R
e T, T P 1 3 B B A 7 R FHUE R B
& M (amyloid beta peptide, AB)ZH i H & 4F B (senile
plaque, SP)1H1 I & 5 R A tau £ 1 4H B ) # 22 JiR 41
4 2 (neurofibrillary tangle, NFT), [ 5 5 250 5 Al
R 5 X 38 4 o R A5

BRI I BIRALHMTI AT G, EAR 2R
HHUE MR R RGBT IZ BE AR S T
A FITEBR A1 5] BRI ABFR &R, FEAPLLF AT
FRAD. BRI AL, 06 P81 SE B S A IR S 2
5T BIwL AR, BEF R, SPRITE RS K N R &
18 P 98 0E e B 26 UIAH O 18 e 98 9 S B [ RRAIE 2
— & PR AH B K= 3G I, AE A £ R Si(central
nerve system, CNS)H1 DL/IN K J5it 48 i 5 A 2 350, iE
PR, /NS AR LT AD A FISPRTIER T, 2
P2 2R G0 R AE BT I, /0N B 5 40 i AN i SEOPR A48 T
GRS, — T EIEE R MO 5T
ML) B, A BT R APH) B AER S0 F — T &
FSCRHRE TSR B 1R 98 RE PR A S8 A0 4, AT & pih 22
g M3 A . FEADI R AR A K R AR R, T
T /0N 5T 20 B T DA 23 A 5 P 9 E R, G 1 4
4% -1(interleukin-1, IL-1). IL-6. HJEIARFEN T
a(tumor necrosis factor a, TNFa)%%, 1X L5 R AL
Tz ] DU HEAPRAZRIO2 - [R] b, /)N B o 441 A A e
TH BRABAR Bl ORE S M. 18] )P4, 7T e 2 (e 3k 5l
| AD A= i B LML

APYENTERY FEBIBAR VLA AZ Lo, A& FVE R FE R
& 1 (amyloid precursor protein, APP)Z: By 5y LI
BIYIFE AR BRI Z A, APPIE AT DA 5 —FhaBy 1)
E BV, PHLIEABII P Ao B FEUE S, ADAM10/17/2%
Z 5APPH BT VI EEE AR, EIHADAMSsE
P B RN FRARAR & X FFTAD K A I #E 2 —.
ADAMI17, X # R NTNFa# 1k i (TNFa converting
enzyme, TACE), HJ5 X 2 ADAM17TEAIH KINZ 5
TNFaff ) BF )1, £E 0E 1) & 42 i 72 1, ADAM17
Al 25 Z 5 ORE K 1 87 V), BFETNFa. IL-1a/B.
IL-6. 7 B AR PR - AT — e 41 i 26 Bt 79 7~ 00,
1M AT BT FUIUESE, ADEFH L ADAMI 7 #RIE

K _E AR, ADAMI77E ADAH 9% 1 70N i 5 20 it
WO TR R ¥ AR RN, 5 A R, ADAMI10H
BUESE 2 5 VF 2 IR i kAP

2 B, —J7HADAMI10/172 5 APP o8] 1] P& A

—J5 1fl, ADAM10/17 3 ] B 2= 5 ADAH OC I #f 8 %
JiE [ N o (R, B EEADAMI0/174E /N B 5 2 it 5%
T R 28 98 RE IO )L R AE A, KA BT i B
ADAMI10/17{A#E/EAD R A /ER, NI AEADIE
T2 o R 5 T T 1 7 T AU, I3 4E 7 7E I AD
TBIT 5 FHE . DR, ARHIF 78 DL/ o 41 i o 32
BT B, IR T ADAMI0/1 735 T35 X6 AR
BN 5 £ L Y5y A 28 JORE S 8 (1) AR AR F o

1 #RER*E
1.1 #Ape S EEE

NN R SR BV 2N M W T b SRR AR R
HARAR . F 25004 : DMEME; 7% ) (Bio-
logical Industries, PAf%1). Jf2f MiE(Gibeo, 3%
[€). LPS(Sigma, 3 [H). AP(Sigma, 3 [E). TAPI-
0(Abcam, 3£ ). PMA(Merck, 18 F ). FEKF %K
SR I 3 BRI AL RNATRBGRF S (i i e 4
YR TR A ). RNAW 545 £ (TaKaRa A 7],
HA). Q-PCRIAM (L 5 BN tH 2 A M RHE A IR
AT AR ZR R GHE: 41 HIRIPA LR
W RFEREMEARGIRAT) B
PMSF R R Bt #0700 26 T AR TRE( B A
FRA ] BCATE A &R &b BNt 2 49
FHE A R A 7). ECLE UK 6 i 7 & FTADAM10
iR Millipore, 3 [E). ADAMI17$1 4K (OriGene, 3
). ELISAL &+ Z 45 TNFo. IL-6 ELISAIR
71 £ (eBioscience, 3% [H). IL-1B ELISAR 7| £(BD
Biosciences, 3¢ [H).
1.2 [k
12.1 @33 QMBI T 5 10%6 25 1
JH I DMEME: 7R3 H, 7E37 °C. 5% COE577-4H M
AT H I ARRE 7. DL— @ S E e T TR A,
LPS(100 ng/mL)AL¥E 0~24 h, AB(10 wmol/L)kb ¥
24~72 h, [AFf IIATAPI-0(1 pmol/L)aPMA(1 pmol/L),
AFREE R, AR IRAE A, DAL S 22505 .
122 Q-PCRACM & S B T4 FAKF  4HHFE
AWAER R G, RIS mRNAFEA, K IRNAK
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Table 1 Primer sequence used for Q-PCR reactions

HH 545" —~3)
Genes Primers (5'—3")
p-actin For: CTG TCC CTG TAT GCC TCT G
Rev: ATG TCA CGC ACG ATT TCC
IL-18 For: AGC ATC CAG CTT CAAATC
Rev: CAT CCC ATG AGT CACAGA G
IL-6 For: TCC ATC CAG TTG CCT TCT
Rev: CTC ATT TCC ACG ATT TCC
TNFa For: TTC CGAATT CAC TGG AGC CTC GAA

Rev: TGC ACC TCA GGG AAG AAT CTG GAA

FERNGLRE, 3004 /5 cDNA, —20 °CIRAE LAt J5 452
5o BUE B cDNAYE AR, e B B I PCR 5| 47,
FR A5 Ui B 5 G B AR & I EALFHAACTIE 347 AH
Xt 5 &8 43 Mr(B-actinfE AN Z). Q-PCRHVEH 51 #)
W ERPTRE]D,
1.2.3 %% EP 1% (Western blot, WB)ix 44 ADAM10/17
B P 2R, BCAE 2l EidHTEAE &, IMH
Rl E AR EE . SDS-PAGERER HL K 70 B 25 A+
A, FER L E A EPVDFE, PVDFEE T
5% M A sk BSA = iR B A1 h, 4 °C— it 5 i 7,
MM —H =R E2 hia, ECLE 4, 7R 5 X
LI ER .
1.2.4 ELISA AW K E R F4-3bK-F  UEE4 I
B e LIsW, B0 RTTIE. 96FLIE: B — B = I
B E, BALIN100 pLARAE S KR, FEAR(dE—
SE LRGBS, =IRM B2 ha, BEFLIN100 L 47, =
9% 5 30 miniT, KU R AL L], 450 nm
ARG DU T G FEE (D), 388 i v i 2 36 515t R A1 FL
R
1.3 HBIEAIE

S T 145 B3 USRI IR P I E HhR 22, DA
xR &R, K HSPSS 13.048 H 8, 8T $0di 45
T HT. P<O.0SERZEFHSIFE L.

2 LIER
2.1 APAIS|E/NEE R A PR A I B

5, AT ST ADAE R 48 S0E R AR I B AR
75 X, FRATTR F AR A0 1 55 40 22 /N I 5 96 2 BV 248
Hi, I CAABAL BRRAAD I & A, 05 e 5 240 P 1 8k
T RIBE 2 P2 AR S R R B FRATTR B, BV24H R AE
AB(K. . EFIELL, 2 . 10, 50 mol/L)Z M il

BN (24 hBAK, 3. 64 9. 12, 26 h), JURMCE %
iE DR [ 8 SR 908 R AE W R A R (), BERHAR
Ab FEBV 240 i H A B s SORE R T . X5 2
P 24 J A TR 0T 2 40 i BB ) AR A TR K X
A, W BT 7R SV iR 2 B (lipopolysaccharide, LPS)
A FEBV 24 A, T BH S 3N i SORE IR ¥ i ok, HL
XAARAE3~6 hE) DA B . LLECULRH, ABTTRE
1 D PR /0N s Joi A4 i 8 5 A e S P SR R ML R A
AR X 5

M 5 FATTRIBV2AH AL AT T A [R19< F A0 3 K
(] I ABALEE, WA H s 77 3R, Al 40 e 87 )R
L. HE2ATR L, 10 mol/L ABALHEBV24 {124 h
AJ I 2 15 5 4 R T E R FIL-18 IL-6 A1 TNFa.
FH 2B 1] L, TNFou ) B B AE 7524 h, TIL-1PFIIL-6
R TBOU) I o5 AB AR R 1) ¥ K T 3G Ao &85 SR U8 A,
ADAH AR FE A2 1153 J57 4T it P Sk 225 4 s 40 L P 92
VLN 98 9 S S, AH R 9E PRl (R B 2 b T
IR IRARIR, ABRA ST DASE AN T 4H i 58 5iE R 1
B XA A R A EmRNARL KT, AEE A
A] Re R AEAE B A RS e B FE
2.2 ABIEEHE /R BRZAAEADAMAFRIAFIER

HiT 3R W 5% 45 5 R, APAL FEBV24H i Tl 5
ZIN B J5 A4 R D0, A AN 5 58 hE Rl F-mRNA
(1) % 3%, AR5 S BV24H I B i 48 0 R TR A AT
BE A& RE IR T 9 0E DR 7 1) 0 1% 5 3% %%, TR R AR 5
Gt e 2 5 RO T8 ) R AT T R A
ADAMI10/17 B4R /2 APP o BY ) g, 15 I AL 22 A
JRTE, el S 51 2 RORER T 8] 25 R
FIL-1B. IL-6AITNFalt) #l B J5 1240 3 ZE A4 7 &
10T AE ey 7R =R PN 5 I R BT ) 5 R s B, 7
ZHKZE TR TR BEIRABRT L R
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TNFa

oCon

8 AB 2 pmol/L
oA 10 umol/L
AB 50 umol/L

Wiz

o Con

@LPS 10 ng/mL
o LPS 100 ng/mL
LPS 1 pg/mL

3 12 24
Time /h

A: ANFEREEABRIFB V24 E0~24 h, SN MImRNA, Q-PCRIEAL AN L 25 K 1 e A5 s B: AR FZLPSHIBABV241E0~24 h, FEHAT I
mRNA, Q-PCRIE I JEE P 146 31 Bl (n=3, *P<0.05, FXI AL LAY -

A: BV2 cells were treated with different concentrations of AP for 0-24 h, mRNA was extracted, and the transcription levels of cellular inflammatory
factors were detected by Q-PCR; B: BV2 cells were treated with different concentrations of LPS for 0-24 h, mRNA was extracted, and the transcription

levels of cellular inflammatory factors were detected by Q-PCR (n=3, *P<0.05 vs control group).
El1l SMEAP/LPSRIFBV24AES E MK AERE FHER T
Fig.1 Acute AP/LPS stimulates BV2 cells to cause cytokine cytokine transcriptional changes

S R AH DG 20 IR 7 1 2 s s R B A2, IS A FRATA
H S, ABRT LS 5 J0E B 7 B D) AH GBI 4%
WBSLEGEE R IR, ABEPERIK(0~24 h) BV24H L nT
L IHADAMI7HI I PE(EI3A); TTADAMIO % 4 N
5 EABA S 1 1 (72 h)(EI3B), #E7RADAMI10/17
WIARFRRES S T /N TR A8 512 i 4 55 K
BT U0, A RE . ADAMIT/E AN —Fl 4 )8 &
I, A B 1 06 200250 1 41 B P9 B A, A e A
gy F R /ME B R B ADAMIL 7. &5 R
AR, ABALFEBV24H Hil AN 3G IHADAMI 74 3R
ik, AbFR48~72 hJE & v] 1Y hN i FAADAMI TH 7 & .
ADAMI1 7H [ 35 A A P RFAE 5 JTIA 98 5E R4
WA AU () A — B, i BH AT 98 0E Bl R T 5
Wi, JEH A AT AEIE I ADAM 1745 A B IR 45 S 30
2.3 ADAMI0NTEMEIES 5B FR4E B ¢ fiE
R

H b S S G 5 ST 1, ABZKCT T AT BL S|

LA 28 /N I 5T 240 L R T o EIX — PR JORE R B
k2, ADAMI0/172 55, RE WSS S
T JENRE PR - SRR 3 5 A, R 980 R B
DIFI R PR, B AT — R AL, oK
AAADAMI0/1717 45 M, LWL 22 ADAM10/173% PE (1)
AR A 15 AT DLRE R 5 4 1R S AR 98 N 1T
KA. FRATH I ADAMI10/1 73435 771 646 % g (phorbol
ester, PMA) B 11 1] 7 TAPI-04b B 41 1, DA$R 2 ok f%
RADAMI0/17 ()35 S, 4k 8270 S50 T HHAB
51 AFIB V25 53 4 M 80 A A R T I e AR 2 R
AR AR, 25 B BN, ADAMI0/173 P B3 i a]
UL B S0 R 200 AL P 28 3R s A 98 i Rl F-IL-1B 1L-6
MITNFaff) 5 5 (El4AM E4B); ADAM10/173 4 1)
) ) AT A 5 BT IR — S AR (EIACHTEl4D). IX 2 g
B2, ADAM10/172 5ARE S BV2K R
M 0%, I FLADAMIO/ 1735 2 () 24038 w] LA
/IR IO 200 M 98 3 s I 1) R A
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10 pmol' L' AB 10 pumol' L' AB 10 pmol' L' AB
Ar RV EABHIMBV24H 24 h, Yok i, ELISAVEASI FiE R -PIL-1B IL-6. TNFoiKf¥; B: 10 pmol/L ABALFEBV24H#10~72 h, Y4k Fik
i, ELISAVEAG I L35 IL-1B IL-6. TNFaifé & (n=3, *P<0.05, 5xf A L),
A: BV2 cells were treated with different concentrations of Ap for 24 h; B: BV2 cells were treated with 10 umol/L AB for 0-72 h. Cell culture medium
was collected. The concentrations of IL-1f, IL-6 and TNFa in the supernatant were determined by ELISA (n=3, *P<0.05 vs control group).
E2 APRLIEBV24RAN 5| K AE E TN

Fig.2 AP treatment of BV2 cells causes inflammatory factor release

(A) B)

10 umol-L' AB 0 3 6 12 24/ 10pmolL'AB _0 24 48 72 /h

ADAMI0
R ADAMIO

e B |

ADAMI17

- . — ADAMI7

T o G W | [-octin cn ——-—| p-actin

A: ABHIIEBV241M10~24 h, W41 AR AR, WBIEK IADAMI10/173 14 7K ~F; B: ABHIEBV24II0~72 h, Y4 40 5 (I BEAS, WBIEK il
ADAMI10/17iEKF .

A: BV2 cells were treated with AP for 0-24 h, protein samples were collected, and ADAM10/17 was detected by WB method; B: BV2 cells were treated
with A for 0-72 h, protein samples were collected, and ADAM10/17 was detected by WB method.

B3 APFIHBV24ARSFEADAM10/173IA KBTI
Fig.3 AP stimulates BV2 cells to induce changes in ADAM10/17 expression and activity
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MR AL RIB R, ZEMEPIR AR SE FKEM S B RAR, B t+2ER. H
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“E 00| FoledeTT O3 200 2 M
Z 0 . - = 0 - . . 8 0 - : )
8 “ 48 7 8 4 48 M 4 48 M
Time /h Time /h Time /h
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© = 7 m 8 7@ #d & Th
ADAMI0
ADAMI7
B-actin
(_D) IL-1p IL-6 TNFa
I
500 %1000- T, 1400 -
2 £ 400 - @ 800 51200
£ g A =s B =510
£ .2 300 - P £ E 6001 - EE s00- ++#++ DMSO
£73 ] £ 3 » g2
5 E 200 - -’ g S 400 - P . gv 600 —-m= AR
g2 s .1 ZE ’ 55 40 —a— AB+TAP
3 E | v .- S o ] — S o B+TAPI
S 2 100 £ Em 5E 0.
E 2 E
Z 0 . : B o : . 3 : .
S % 48 0 3 4 48 T2 B 4 8 T

Time /h Time /h Time /h
A: PMATRAEERANNEI2 WG, ARRIBBV2ANM, W AEAHHE & (R4, WBELIIADAMI0/174IA 1500, B: WCAEANMIR: 57 135, BLISAVAA M2
AL TIL-1B. IL-6F1TNFa; C: TAPIFAL FEANAE2 his, ABRISB V241, YT MM & F A, WBIEIIADAMI0/17815 1% 00; D: 440 Rk
F% b5, ELISAVERS T4 0T #5E K FIL-1B.  IL-6FITNFa(n=3, *P<0.05, **P<0.01, 5DMSOA LL4%).
A: after PMA pretreated cells for 2 h, BV2 cells were treated with A, protein samples were collected, and ADAM10/17 was detected by WB; B: the
cell culture supernatant was collected, and inflammatory factors IL-1p, IL-6 and TNFa were detected by ELISA; C: after TAPI pretreated cells for 2 h,
BV2 cells were treated with AP, protein samples were collected, and ADAM10/17 was detected by WB; D: the cell culture supernatant was collected,
and inflammatory factors IL-1f, IL-6 and TNFa were detected by ELISA (n=3,*P<0.05,**P<0.01 vs DMSO group).

El4 ADAMI10/175EMBIEX BV 2 4R 5 E I B2 A0
Fig.4 Effect of ADAM10/17 activity regulation on inflammatory response of BV2 cells
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