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ABSTRACT Objective: To investigate the effect of Immunity-related GTPase family M protein (Irgm1) on atherosclerotic (AS)
plaque formation. Methods: Wild type (WT), ApoE-/-Irgm1™ and ApoE*“Irgm1* mice were fed with high fat for 3 months to establish
AS model. The expression of Irgml in WT and ApoE-/-Irgm1** AS plaques was detected by immunofluorescence, Western blot was used
to detect the expression of Irgm 1 protein in AS plaques in WT and ApoE Irgm1™ mice, and the expression of Irgm 1 mRNA in AS
plaques of these two groups was detected by Q-PCR. Finally, the formation of AS plaques in ApoE*Trgm1** and ApoE*Irgm1™ mice was

“* mice were

observed by Oil red O staining. Results: Compared with WT group, the expression of Irgm 1 in AS plaque in ApoE*Irgm1
significantly increased (P<0.001), and the increased Irgm 1" cells mainly concentrated on the surface of AS plaque; the Irgm1 mRNA as
well as its protein were also found significantly increased (P<0.01) in ApoE*Irgm1* mice, compared with WT group. The AS plaque
area in ApoE*Irgm1™ group was significantly larger than that in ApoE*Irgm1** group (P<0.01). Conclusion: Irgm 1 can promote the for-
mation of vascular AS plaque.

Key words: Irgm1; ApoE* Irgm 17*
Chinese Library Classification(CLC): R-33; R543.5 Document code: A

Article ID: 1673-6273(2019)11-2046-05

mice; Atherosclerosis; Arterial plaque

*IEGTH IR ETTRABOR R H (2015RAQYT105); [ 58 F SR 56 1 H (81870353); FRILTLAS H AR H (QC2014C018);
IR IT A HE THH (UNPYSCT-2015026)
# AL
PEFE A - R (1976-), L AT A WFFET7 0] < BRI , E-mail: wujinrong1976@hotmail.com;
#HL(1996-), 5, W05 A WP T 1) ARG A 27, LI : 0451-86662943 ;
A FEIER : TPHF(1981-), 2, A=A S0, F#0d2 , E-mail: Wangddhmu@gmail.com;
HERL(1972-), 2, Wi-+-A S, #4% , E-mail: fangshaohong7802@163.com
(ckE H #1:2019-01-23 43237 H 1#9:2019-02-18)



DREYESSHE  biomed. cnjournals.com Progress in Modern Biomedicine Vol19 NO.11 JUN.2019

- 2047 -

YN

]

o}

AL ML GK (Cardiovascular disease , CVD) & & UL A% FE AR
HEEBh ks L AT {L (Atherosclerosis, AS)M, AS &— N EZEAY T
00T N K A ML 4535, SRS R R Sy B 0 T8 U il 8 B
ZEC HHT, AS B9 R AT A TE 205  BEHUE U A TEAL ]
WA TSR, PRI, A9 B R s Dok RERE A6 1 A Bl
il S BRI Gt A v SC B ) A A 1o

AS AT SR, HARIEZ — AT
PERAES, WKV RAES S AS BEHNTE INIT 2 mm & BEL
FaEPES B, S5 AS IS8 By IR 1) AS
BEHIE R Sk, S AC Y GTP i (Immunity-related GT-
Pase, IRG)ZK G T AT R L EK A INF-y A 040
SN G B, Trgm 1 JE 2 G . {H Trgm 1 2
25 AS BEHLTE L R WATE . ARF5E FEAR T Irgm 1 78
AS i R b B K EEHOE U S

1 AR5 07

1.1 SEIEh#

C57BL/6 /NER, 6-8 JEl % , it , SPF 4531, WA F b 5t 438 )
SR B Y AAT BR2Y 7 5 ApoE Trgm 1 /L (Bl ApoE* /)
F,C57BL/6 5 5¢),6-8 i, Itk , SPF 2, My /R IE R} K 2%
RE M 2 AR LR s Trgm 17 /NR(BALB/e 155%), 5k A
25 [ A YL K2 Taylor 4% B8 , SPF 28 %] ; ApoE*Trgm 17 /N
B ApoE” #l Trgm1- /INELEIZE 10 403k15
1.2 SEEgKF
1.2.1 ${E 55|14  Rabbit anti-Irgm (abl) IyF-3&[EH sigam 2%
7] ; Goat anti-Rabbit TRITC ,Goat Anti-Rabbit IgG —$i .Donkey
Anti-Goat IgG %t _#i. FITC affinipure Donkey anti-Rabbtit
IgG(H+L) , TRITC affinipure Donkey anti-Rabbtit IgG(H+L) % F
2% [ Jackson 4\ F] ;mouse anti-B-actin, BRAR AR I L BT R
IgG. BAREEbRIC LT/ 1gG FITC fRic i F4i 4 1gG. —
AR ARG TAL A SR AR R A R A 5
5[4 ,Irgm 1 Antisense:5'-AGTACTCAGTCCGCGTCTTCGT-3',
Irgm 1 Sense; 5-TGGCAATGGCATGTCATCTT -3', fidbaiss
BHEREE P A PR A .

1.2.2 EAik5  Western Lightning Plus ECL Ity F 3 K /N F
PMSF Western J7 IP 2 Jifd 2 i \BCA 2 11 B Il 5 150 &
KA DAPL BTGV K 3 Fr il T [ 35 2= 5K Trizol 19T
Takara; R FHIZL O G (I TIL AT solarbio; TN AL .SDS |
Tris #:2 . TEMED id i g . =S F be  SE I .4 %PFA 5Pt
IV Tween 20 , —HIE AR PED ol —mE ALl N IR A5
TG R I AR R A

1.3 ik

1.3.1 FBCGREEEL/NRRBAESY A2/ RESR (5
PRDEDMESR  IEFPOK, 3 D H N AS /RS . UM E
KT, HIEFEEYL A T Western blot J7 B T AS B e
Irgm 1 FRA L THAT O YLt kil AS BEHUE UG L .

132 eEwxdie HOREDRSIKED R ETERD
T4 30 min; B PAEEZE 15 min; 0.1% TritonX-100 A& 15 min;

10% 55 Mg £, =38 1 hy R 5 il , A U6 ; iil—$t Rabbit
anti-Irgm(ab1)(1: 200), B3P XF FE N 55 1M 7,4 C 8 ; v —
¥, Goat anti-Rabbit TRITC(1: 200), 2 L #E5% 2 h; fil DAPI,
FIREOEHFE 5 min; H—L T PBS ¥ 3 ¥k, &K 5 min;
HhE A, R A B SR,
1.3.3 Western blot #& il AS BEHRH Irgm 1 RiXER  HUNK
Tk ,PBS ik, BRI S E L5 AR L ARS8, 15
ANDVFRR, TS A A 100 wL 2430, 7k S ER
30 min, H[A)%F 5 min {EE 48 FHRHEF) ;4 °C 12000 r/minx
15 min B0, IR F 350 2 25 kB 5 A6 B 2 T AL SDS
MR B &R A B AR, SRS 4T SDS-PAGE HLK , 43
B HMNEN FEBPVDF )5 Y lbilg ok &  —hiiEa 4 C
TR S IR VERE, “HUE IR E 2 hy BERE S 0 A0 R,
S
1.3.4 Q-PCR #&il] AS BEHR Irgm 1 F/iLBR 0 RNA fiig
BB ZHZURE L AE Trizol H5e 205 ; A 1/5 Trizol {RFRI &R
1, B e B B EAAHZEBUS B2 HT EP 48 I A SR AFR 1 5+
IS, B B R B0, 8 B3, A Trizol Z{AF 75 % Z BB L,
3 1, BT E IR IRAS, F 20-40 wL DEPC ¥ , I ik
BE. 0 Wikt 4l cDNA-RT mRNA RT JZ JifA& % : RNA 300 ng,
dT20 1 wL,DEPC /Kifi i, B AR 20 pL; 2w %% 14:37 C 5 min,
60°C 1h,95°C 5min, ® Q-PCRFF; cDNA ZHkfF% 10 ng/pL,
B4 pL, i s 1A B eS| A 1 L, S R 0 4 St A T
TR 5 WL, B E Q-PCR SIMARR , 2L 10 L S S 1+4¢ f 33 7
SREFTRE UL P &
1.3.5 h4 O il AS IR IER K/ IRENIKS
KORYI R BT =R T4, 4 % PFA [E 2 5 min; PBS 7k 3 1K,
YK 5 min; 50 % SENEEMEE 5 min; JHIZT O L5 10 min; 254
JKBE 3 IR, BRR 5 ming JRAREE YL 10 ming [ 3K w5 77
B8 PSR,
L4 SEitEaHn

SRH SPSS Gil b BRI 45 IR, Geit e A% 4n
HER (Meant SE)ZRIR , B X 52 A B (4 H R FHBCAAEA ¢k
¥, DL P<0.05 38 A7 76 88 1 2% 22 55 (*P<0.05,**P<0.01,
#%4P<(.001),

2 R

2.1 INREFBRSME AS BESRA Irgm 1 fY5RIX

B AR RIS 3 4 H 1) WT 20 A1 ApoE Trgm 1% 21 /N
FEIKT , St RIS NEUMAE AS BEer Trgm 1
YRR A FRB 0 BB . 53R EIR 5 WT 41AH Lk, ApoE~“Irgm
/N ESIK S AS Bl Trgm 17 41 LB B34 £, Trgm 1*
YA FZAL T I AS BERAY R (] 1); Western blot 455 i
7~:5 WT HAA L, ApoE Trgm 17 2H/NRRUIM A4S AS BEHerp Irgm
1 HHFIB RFIE L P<0.001( 2);Q-PCR i /s : 5 WT
ZHAH [t , ApoE Irgm 17 41/ R IM S AS BEHe Irgm 1 mRNA
Feik i EH L P<0.01(E 3).
2.2 Trgm 1 I/NRIME AS & R 72 BT B B9S2 M

B AR TR 5% 3 A~ H 19 ApoE Irgm 17+ 41 #l ApoE Irgm
U H/ANR FE SIS AT O g ta, S5REIR: 5
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ApoE*Trgm 1" 2H M It , ApoE“Trgm 17 /N E Bk 5 AS B
P AR R (P<0.01)(B] 4), 369 Trgm 1 REASEHE I1E AS

WT

ApoE-"Irgm 17~

PRV I
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P el P

B 1 INREZNBKS AS BHRH Irgm 1 SRt
41t Irgm 1; 35 DAPI
Fig.l Irgm 1 immunofluorescence staining in AS plaque.

Rad: Irgm 1; blue: DAPI
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B 2 INREFNEKS AS BERA Irgm 1| EARIEER
A:lrgm | EARIEKE;B:Irgm | EBAFRIEEFR ***P<0.001
Fig.2 Irgm | protein expression in AS plaques.

A: Irgm | protein expression level; B: Expression of Irgm 1 protein.
**4P<0.001

3 91t

EIR, NTIX AS 1 %A 5 S FRE SO R E (AL
A TEAEAE , TR S KB A R ST, B AN 1%
BN IKBES IR S e A S BARSG, SIS B
J BRI IS, KR C 2RI RIERIR S 5
2 BIBKHRERE AL AE B9 SR T , JERE N E 2 5 SRR REBE LR
(T B, T EL B BEER 1R, © 5 5 T SR RERE AL %

S 2.5 B ApoEIrgm 1** mice
(/2]
3 —~ 204 C3J WT mice
o 9
g2
X i
° g 1.5 ke
(& -I_
% o] 1.0
£ o
e < 05
£
& 0.0 .

B 3 INREZNEKS AS BIERH Irgm 1 mRNA Rix1ESR
Fig. 3 Irgm 1 mRNA expression in AS plaques

Ios LA SCIAR R A i AR O R E 2 M Dk e 1 AR,

W JUAE, S8 #H 56 PE GTP BR(IRG) K& — 1> IFN-y 5%
P GTP MR JERIESLTE IFN-y A5 A48 B BTSSR R E S
PREZEMAY, ZRGEEDEEE 7 A5 Irgm 1(LRG-47),
Irgm 2 . Irgm 3 . Irgd .Irga 6 .Irgb 6 £l Irgb 103X &8 5205 % 51 H il
BN AR TE EPUME NG R RIE R EE R R —, Hr,
Irgm 1 FFEFIJEIEZ 3560  Trgm 12—~ F &4 47KD 1
IFN-y i1 GTP Ay, )12 305 TA A i O0 HoE F 20
FFITIAR EEL A0 ) ) o 7% i AR o P 20, IR LT Irgm 1 3%
KRB, MIENLAARSZ B R YL 5l S E HH N, 7T 4 TFN-y 153
W RBIT TR 2 A A W B AT -, 458 L e 200 AN B
L 2511 N2 TN & A 1) LS R B e A E DS RN = N
fITxF Trgm WFFE 2 M 1a) 1 58 2 IR LA I B B e i Bem 2,
XS AS BESIE BUR A A WARE . Ak, FRATRR
Irgm | 7E AS JoA: i B v R 5 5 S ks 19 IE .

FAIR A C5TBL/6 15 5t T A9 ApoE-Trgm 1" /Nl & 37 3
Jok ok RS AL ASE TR 628 B S Bl fik 5 Al Trgm 1 AR O . K30
ApoE"Trgm 17 /NER EF k5 AS BEHrh Irgm 17 4H il B 1 1
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A: ApoE Trgm 17" 28 ; B: ApoE Trgm 17 40 ;C: AS BEREFH **P<0.01
Fig.4 AS plaque oil red O stain(* 100)

A: ApoE"Trgm 1" group; B: ApoE*Irgm 1" group; C: AS plaque area. **P<0.01

%, M mRNA FR R FE . U] Irgm 1 251014 AS 3
WHIE . AUFFEIES:, E AN RIA Trgm 12, B IR0 7L
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