- 822 . MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol20 NO.5 MAR.2020

doi: 10.13241/j.cnki.pmb.2020.05.005

NOD! R L0 ey 2 2 e *

HKEE R THIL Kok To4
(A T MERIRFIEABE 7 & 7 M 51143652 Hpil Rl 22 S EBEFR 7 & 7 # 510120)

TS B V15 B A 05 4 4k NODI s AT 22 2 ik 75 2m JAG 2 2 6 6 T 2 B s A2 22 AR 4 B T 2 4 vy J3 « 56 ) 90, 9% 2 JLAL,
Sk 7 RAR % Fetm i NOD1 8 ik, A transwell 18- 2 52 354 MI35E NODI J& i 75 20 A2 22 35 5 09 70 35 ELISA ) B ) sgt
it . MMP2 o MMPO 6923 0L S50 Sk AL 25 R B s i B o, LR R BT A Rk B A
S I %Ak NODI 4% 1 NODI 64 4 51 B pk BAE 45 -t B ik, R IL#E NODI =T pA4p4) ik A i 6943 2%, BLAE 4% St Btk LPS T
AT RME AR K kR & G BT MMP2 A= MMP9 #9555t 4% S RLBC/A iE-DAP AL T il MMP9 49 2 /i 4 MMP2 84 53 £
Hoh, G B AKX R 2K NODI T3k dhtmfe b ik, TR s R a0 13 2 h i, R UE 2 F8IZ 40 % 5
F MMP2 /= MMP9 & 43 F I,

KT k20 0 NOD L (2 2 o s LA S0 4k 2 AR 6

FES S R33;R7145;Q492  HMFIAME:A  XERS:1673-6273(2020)05-822-05

Ligands of NOD1 Inhibits the Invasiveness of Trophoblast Cells*

CAI Yu-ying', NIE Xiao-I, DENG Ke-wer?, CHEN Xir’, WANG Zhao-hua'*
( 1 School of Basic Medical Sciences, Guangzhou Medical University, Guangzhou, Guangdong, 511436, China;
2 SUN Yat-sen Memorial Hospital of SUN Yat-sen University, Guangzhou, Guangdong, 510120, China)

ABSTRACT Objective: To identify the effect of innate immunity receptor NOD1 on the invasion of human early pregnancy
trophoblast cells. Methods: The expression of NOD1 was identified by immunocytochemistry. Transwell matrigel invasion assay was
used to analyze the ability of invasiveness after NODI1 activation. We also used ELISA assay to test the secretion of MMP2 and MMP9
after NOD1 activation. Results: Immunocytochemistry result showed the separation of human trophoblast cells was successful. NOD1
had been expressed by primary trophoblast cells. Activation of NOD1 inhibited the invasion of trophoblasts. LPS down-regulated the
secretion of both MMP2 and MMP9 while iE-DAP only down-regulated the secretion of MMP9. Conclusion: Innate immune pattern
recognition receptor NOD1 was expressed by trophoblast cells in early pregnancy, which could regulate the invasion of trophoblasts.

Key words: Trophoblast cells; NOD1; Invasiveness; Innate immune receptor; Metalloproteinase

Chinese Library Classification(CLC): R-33; R714.5; Q492 Document code: A

Article ID: 1673-6273(2020)05-822-05

BEIF NI A =2 AT D R AR AR R, ARG 58 A Rl
1RERSFRFES IR M AR 2R T T AR AT B A

BE

LR B SZ R Toll #3218 (Toll-like receptor,
TLR)Z % .NLR 3Z{£(NOD-like receptor, NLR)Z i Hl C HIEELE
ARG o, Toll FEZ RGN C BUEE B RS2 IR K
FERPEHER RN, SN PR R BB, S AR
FERI AR E BRI BRI 32 44 NLR 76 [ A %% R4
rhsFARE I N ISR, NODI J& NLR Hrg el R IR A 5t
T LLRE S PE R B G- 4H 14 1Y B i 7 9 iE-DAP (y-D-glu-
tamyl-meso-diaminopimelic acid,iE-DAP)¥, b, A] DAFE4F F R 1R
I 1 240 DA B BE £ R ik ™= 0 i 22 Wl (lipopolysaccharide , LPS) ¥,

WFRANE T L MR IR, ARG AR 32 A
L, B R i S 1A 5 B A gt B A4 o T 4 Ak P 16 LA

WUZOULZ A 1/3), %65 B4 B0 52 3UE S k2t A7 52 8 , AT
A M AS N RERI IR L . R AR 1R 2R DN RE S2 4 T LA B0
75T L E AR RS RAF L IRAR S SR

S R R G - i SR T PP % SR R IR 7 0k NODIL %
O N ZA1 5 IR A AR 2R D RE AP A T, FA T s A2
WIER A BHLUFHEAT 7> B BRI IR M, G 25 77 2
Ji8 B4 R S A C AR GE-DAP A1l R 53 4 AR LPS 3 5 3
NODI, WE HAZZE I RERY 2L .

I MRE% ik
1.1 FFERRTE

*IEGTE TR H AR LRI H (2017A030310488) ;) AR A FUE T RHITIH (201 SKQNCX134); ) JH 1l Ja W A RHIFE H (1201630263) 5

P ISR 2 S RHIRTE F (2015C02)

VRS 3R 42(1993) Ar LRSS SERIIE 7 1] A )2 | E-mail: 872704738@dq.com
o SENER : £ HAE(1987-), 40, PRI, FBH0 710 A B GE | T 600, E-mail: 517244608@qq.com , HLifG ; 13751768832

(ki H 1 :2019-09-25 4557 1 1. 2019-10-19)



PREYES#HE biomed.cnjournals.com Progress in Modern Biomedicine Vol20 NO.5 MAR.2020 - 823 .

FEIR 2017 4 3 A Z 2018 4F 7 H M iR ghii il 402
BERE 112 FARBWET AL AR 7-10 FIE# IR 56
M, ¥ PB4 EH L E T DMEM- 5 4 (Dulbecco's
modified Eagle's medium -High Glucose) 3% F£ W P , PRk 2% 51
W% o I AEIRARUE  BEAETC A SR 5 5 A S AT
WRA5 28 S JC B B I JC & R B LA B AN R AT A R &
I S AR | 7 A LR B BT, R LS IR AR IR 4
1.2 FEKF

DMEM-High Glucose 15 7% A AT & i A P B2 255K
FRRA T, A0 37 AN AR 4 11078 18 B Gibeo /A W] ; DNase |
iy B Sigma /], Percoll Il F Pharmacia /A &), 0.25%fi# 45 [ it
g A Gibco /3], Collagenase IVl H sigma 2\ &) , Matrigel TM
Basement Membrane Matrix It | BD /2], =41l H Hyclone
o] A SR A PBS W B AU s A W E B ARG R A,
INEPIAAEA T /MR BIE R AR EYUA . RiTR
ABC G AR & . ILAEHT st a0 10 R0 &l B iz
SV AEYHARGRA A, NEPTA NODI FTTREDTA, [7] 2%
HE R 1gG,MMP2 ELISA &7 & B R&D /2 F],MMP9 ELISA
A& A AR AP R A AR ]

1.3 Ak

131 BREA#FHEMSBEESF  H PBS B EHE vk
W3R, KRR E WEESE AN, KT Ay 20 2B R AR
TR Z i DNase T TAEZHEE Jy 150 U/mL, A% EDTA
[T (1 29 B Ry 0.125% , >R H] DMEM i 72 0 24K &
EBUHHLURTRRY 3 48, 37°CiE51H AL 10-15 min, BUEEIH LK
EFEIA FBS 28 (L BRI, SR AR B AL Z I R AL — I
BURAAYTH L F3EWZE 100 H 300 AN 400 HANVGEHUEM . K
LIS 2 100 mL BEdfrr,300% gx 10 min &0, F 1,
JEE 1] DMEM s FR il A 0B, B T i ar AR 4k
percoll BEEV |, Percoll 43 B W% FERRE 1 20%, 30%,45%F1
60%PU 35 1000% gx 20 min 5.0, WEIR 30% 55 45% 52 fl
45%55 60% 24N (F Y5 Fl 1.048~1.062 g/mL), PBS %,
7 20%FBS ) DMEM @Sl FR R SR G Fh A 75 cm? L B;
FEM, T 37 CHEFEAR T NRE 10-15 min 25 BREE 5 WRE (1) BLAF 4k
L, S BEAR I BE A , T HBO AR SE 10 35 2R Ta A TV AU
JRIEE SRR, 37°C (5% CO, Br R 4fiid . 24h J5 PBS V%
BRA G RE B 20 M, BRIV AR 2 SRR 95% Lk E AW FRaif. 557
WA 20% M iR 2 1035 A1 1% =H1 A9 DMEM S
132 B FEEHEFMMETIZE NODL  FIREEIRH
JfL 55 3% 24 /NI, 4% 2 5 W EE [E € 30 min, 0.1% Triton
X-100 4bFRAANE 30min, 3@ FE A MU . 3% H.O, IBFE 30min LA
B AR A R AT o IR M T P 30 min, SRJ5 FRd
P, s/t A CK7, Vimentin, /N 1gG, /NERBTA
NODI1 #ifk 4°Ci3 . PBS PEik/a , UM A A ZE b —H1
MR AT E ALY B bR 0 0 SR R AL AE R R AR, 3T C R
15 min, DAB #E)G&, SRR Y R, h R E R R
PEfAF Yttt )R, F Olymplus {518 605 Fith .
13382 1& Transwell #(24 fLii, fL#E 8 pm AY/NE,
NEEAAZ 6.5 mm), TSI AIZIR 1:6 #iF1) Matrigel 20 pL,

TASEFRAG R Matrigel T4 4o BTl o) 25 A% 74
PL 2% 109200 pL/ fLIDA/NE Y L2, TEMA 500 pL £
W o AE N & PO IR R v B2 ) IC f& iE-DAP I LPS
(10 wg/mL), 42k 3% 48h, J5HUH Transwell #g, 353 15, LA
AR 2 b E IR TR A AN, (R 7 R BN T 2
TR 4% TR E , JRARZRYLE, FIH] Olympus BX51+
DP70 963305 , i A (x 200) T ARFLREHLIERE 5 L
AN, (22848 50 = L A R A B P 2 T R E
P2 RS / %) B2 o A B AL PP D S 2 T AR A 40
1.2.4 BEEXSRYE MR BISEEE (enzyme-linked immunosorbent assay,
ELISA) 4G5 5 4k T 4 R = A S5 T 4R 35 DR A 3 4
0 v A T 200 L R 47K < SR A2 1 TR A R DA g
FRANL AW MMP2,MMP9 [ 53K, T8 53 25 1) ik
FRANAALL 2% 10 FLAME T 24 FLART, BFLETE 800 wL Biss
FEo 553 24 /0B E TS 1% 4 I 1 DMEM- SRyl
Tk 6 /NI o SRR B SRR (5 20% R Y I 4 I0LT) 2350 s
[ iE-DAP H1 LPS(10 pg/mL), ZkZE83% 48 /NG , W i i
BFe B B0 R BRI AR5, T8 -80 CUKARIRAF . AR B
7E— H AR IE A MMP2 F1 MMP9 it ELISA 2 71| & 13 1 i
FTHH . MMP2 6 i) R AUy 0.049 ng/mL, MMP9 #5152
B 15 pg/mL,
1.3 G FERE

K H] SPSS17 FATEHESE 3T, Bt FH aes R, 41IH] 22
SEHCE R, LA P<<0.05 H2ERA G5t X

2 R

2.1 MR ELFEE N R 2SR NODI K&k
W 17N SRR R RIR MO M B CKT e,
FHPE , % B A e o (Vimentin) BPE . R S256 5 B5 15 5 9% 5% 40
MIgf Tk 90~95% , 5 SCHkE —3, NODI1 et fH:, Bl A
FLZE SR AN ik NOD1,
2.2 iE& NODI #MfliZFFHnE Esk
fii FH NOD1 )45 5 ML & iE-DAP FidEFE 5 PEEL A& LPS
TR SR A, WSR2 5 24k, WA 2 B, (A
10 pg/mL [ iE-DAP i LPS il A Qi S M )5 , 5% R4 AH
te, BRI T (P<0.001,P<<0.01), Tfij iE-DAP 215
LPS 212 [8 JGHA i 25 (P> 0.05)
2.3 & NOD1 X [F{K #EFR 4R 43 ik MMP2 1 MMP9 #7K F

WmE 3 i, @A 10 we/mL fY iE-DAP FI LPS Hl 35 £t
R AN WA VR, R LY MMP2 T MMP9 (1)
AWK, B 3A 7% iE-DAP 2H MMP2 fi443004 5 % BRZEAH 14 TG
I B 2% 7 (P>0.05), 5 LPS 4 AH Heth G I B 48 32 7 X (P>
0.05),LPS 2 MMP2 43 /K -5 %) IR AH bb B 35 TR, 2253
G272 L (P<0.05), iE-DAP 41 Jz LPS 41 MMP9 43345
X R AR b B S T R, 22 R A SRR X (P<0.001,P<<0.01),
IMiE-DAP 215 LPS 24 MMP9 )43 7K -4 L 80 RH B 4531
2 55(P>0.05),



- 824 .

DREYES#HE biomed.cnjournalscom Progressin Modern Biomedicine Vol20 NO.5 MAR.2020

A CK7
j W

5
Bt

“t e B
Isotype

o

g

) Yo #"

: *g h e
»>* 'y
-':A. ‘.f L

s

'-33: e

.7 e g
.'-"‘ i?’.

B Vimentin
[l .” ‘ ® ¥
4 .. b ) ; ... ‘= [
E g\ e ",9“0 -
e - L)
ek *
D NODI
; .#' : "’.'*‘; *\4
Y i M
LAY

| b B B R LR %I

A BARER#EFHM CKT &, B B4 Vimentin &, C EAMNR 1eG &,D A/NRITA NODI L&
Fig.1 The expression of NODLI in primary trophoblast cells was identified by immunocytochemistry

Purified primary trophoblast cells were cultured for 24 hours and then stained with mouse anti human CK7 (Fig. A) and mouse anti human Vimentin

(Fig. B) antibodies. Trophoblast cells expressed CK7 strongly and were negative for Vimentin. NOD1 expression was seen in Fig. D and Fig.C was stained

by mouse anti human IgG as negative control.
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Fig.2 The ability of invasiveness of primary

R#FERNE R

trophoblast cells was tested by Transwell assay.

Note: Invasion Index = number of cells migrating to the lower surface per high power field of the experimental group / number of cells migrating to the

lower surface per high power field of the control group. Data are expressed as x + SD, n=3. **P< 0.01 ***P< 0.001, compared with control group;

NS means no significant difference.
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Fig.3 Effect of the activation of NODI1 on the secretion levels of MMP2 and MMP9 in the primary trophoblast cells

Note: Data are expressed as x  SD, n=6. *P< 0.05, **P< 0.01, ***P< 0.001, compared with control group; NS means no significant difference.
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