882 ISSN 1007-3949 Chin J Arterioscler, Vol 28 ,No 10,2020

- IR - [XEHE] 1007-3949(2020)28-10-0882-08
SO NURE BE B 1 3% b il mRNA #3515 7 Hr

=T, BEW, BRIE, W4, HAE, EE
(L AR EAK S b R R B2 IR 5 AR 20 s, A3 10002032, 46 A K 52 B, A6 7 97 1 IR 2
SREF S F RS AE T E A KRR, AT F 10002053, HEFAFRESELR, LT 100037)

[E8R] SMMER,; Jhitik; mRNA; 5l 547

[ E] HM RESFERSPARE(AML) & F= 3k S R HE MR (NCCP) & F o ¢ sk itk & mRNA #) & ik
EF, R £ F AKX mRNA sF AMI X AKX R THOGHm, FiE ANLALFIMERFAZFLLATICER
NCCP & %4 AMI %% & 15 6], FINikH fo R 9N bR RSP b4k % RNA | 518 20 5 H AR m AMI & % 4= NCCP
B b PSPk k4542 RNA(mRNA) 89 kA% Jf ik AMT &%+ £ F & 589 mRNA, %t £ F & ik mRNA #4574
BAKR(GO) oMo A A B 5 AR F A4 +H (KEGG)Z 5@ 5, R FIa Itk H k2 E 30 ~200
nm X 6 B LN 08| KGR IR AR E ST 5L 5% 63 (CD63) = Ak £ & & 70 (HSPT0) | fr R K iA H i B5-3-5%
BR L 2.8 (GAPDH) , 5 &~ 9h stk e 45 4 . P AL AMI % 25 2 NCCP B o 32 SM 36 4R F 89 mRNA & A Zik 4740,
AMI %% o 3 P Ih b AR AR F A 64 258 45 ,NCCP & F R POk F ALK T H 64374 &, AP LR KK
# mRNA 3£ 1 800 & ( LM 951 &, FiA 849 &), GO #» KEGG 5 A7 &P Lik 2 F & k49 mRNA £ 5 7 AMI #9 4
WA il s GEIE AMI & & R Sk P mRNA 49 &k K-F 5 NCCP LIk A AR B0 £ 57 ix sk £
F £ iR 89 SR mRNA TTAEAE AMI 98 AR R PR EZHEM,

[FRESES] R541.4 [XERFRIAFD] A

Analysis of the expression profile of plasma exosome mRNAs in patients with acute

myocardial infarction

YUAN Wen', ZHENG Meili*, HAN Ruijuan’ , SUN Kai®, ZHONG Jiuchang®, LI Ying'

(1. Medical Research Center, Beijing Chao-Yang Hospital, Capital Medical University, Beijing, 100020, China;2. Heart
Center & Beijing Key Laboratory of Hypertension Research, Beijing Chao-Yang Hospital, Capital Medical University , Beijing,
100020, China;3. Fuwai Hospital, Peking Union Medical College, Chinese Academy of Medical Sciences, Beijing, 100037,
China)

[KEY WORDS] acute myocardial infarction; exosome; mRNAj; high-throughput analysis

[ ABSTRACT] Aim To investigate the expression pattern of plasma exosome mRNA inAMI( acute myocardial infarc-
tion ) patients using NCCP ( noncardiac chest pain) patients as control group, and determine the possible effects of differen-
tially expressed mRNAs in AMI patitents. Methods Fifteen NCCP andAMI patients were enrolled from Beijing Chao-
yang Hospital and Baotou Central Hospital. Exosomes and exosome RNA were extracted from the plasma of selected pa-
tients.  High-throughput sequencing technology was used to detect the expression of mRNA ( message RNA ) profile in ex-
osomes in the plasma of patients with AMI and NCCP. GO (‘gene ontology) and KEGG ( kyoto encyclopedia of genes and
genomes) were used to analyze differentially expressed mRNAs. Results The size of exosomes was between 30-200
nm. These exosomes express CD63 ( cluster of differentiation 63) and HSP70 ( heat shock proteins 70) , but not GAPDH
(glyceraldehyde-3-phosphate dehydrogenase ) , conforming with the characteristics of exosomes. 64258 mRNAs were de-
tected in the plasma exosomes of AMI patients and 64374 mRNAs were detected in the plasma exosomes of NCCP patients.
Among these detected mRNAs, 1800 mRNAs were differentially expressed in AMI group (951 mRNAs were upregulated,
and 849 mRNAs were down regulated). GO and KEGG analysis showed that these differentially expressed mRNA partici-
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pated in the biological regulatory functions and pathways of AMI.

plasma exosomes in patients with AMI was significantly different from that in the NCCP group.

Conclusion The mRNA expression pattern of

These differentially ex-

pressed exosome mRNAs may play important roles in the occurrence and development of AMI.
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®1. MAEKIEREMHBLER (n=15)
Table 1. Comparison of basic clinical data between the two

groups(n=15)

£zt AMI 4 NCCP 4H P
B/ HI(%)] 12(80.0) 8(66.7) 0. 054
WS, % 62.1+2.32  55.4+2.55  0.080
WA/ (% ) ] 14(93.3) 5(33.3) 0.005
L/ [ % ) ] 8(53.5) 4(26.7) 0.234
e i/ mmHg 135.5+6.64  123.243.14 0.084
#F 3K K/ mmHg 81.9+3.01  74.77+2.26  0.067
AR (ke/m?)  25.76+0.56  26.28+1.32  0.751
MR/ (kg/m?)  4.6+0.37 4.41+0.29  0.69%4
Hih =8/ (kg/m?)  1.68+0.40 1.30+0.15  0.313
HDL/( mmol/L) 1.03+0.07 1.21+0.07  0.090
LDL/ ( mmol/L) 2.92+40.29  2.73+0.30  0.676
CINT/ (/1) (0.8?57,?0.2) (0,00. 02y 0-0004
CK-MB/ (png/L) ( 117 5592. 59) ( o(’)('f 6) 0. 0002
NT-proBNP/ (ng/I.) (7033.152,.28728) (26.22,23.25) 0-0009
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Figure 1. Size and concentration analysis of exosomes
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Figure 2. TEM images show exosomes extracted from plasma
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Figure 3. Western blot analysis of exosome marker molecules
CD63 and HSP70
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Figure 4. Volcano map of differentially expressed mRNAs
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FR2. MABEERRIZN mRNAs( |log2 Fold changel>3)
Table 2. Significantly differentially expressed mRNAs between the two groups ( |log2 Fold changel> 3)

HHS NCCP 41 AMI 44 log2 %K r Q

XM_005275398. 1 0. 4223966 0.0087163 -5.598738559 2.63x107° 8.70x107
XM_005255923. 1 3.20523 0.202531 -3.984213232 5.23x107" 3.09x107
XM_005272579. 1 2.432003333 0.163785 -3.892270065 8.89x10™ 3.35x107
XM_005274827. 1 1.257019 0.0874175 -3. 845940526 7.26x1077 1.56x107°
NM_173494. 1 0.735132 0.0528105 -3.799106617 1.01x107° 1.48x107
NM_001270395. 1 0.749085333 0.054595 -3.77828934 3.71x107° 4.37x107
NM_001167890. 1 1.930408333 0.208642 -3.209804539 7.82x107" 5.81x107"
NM_015507.3 1.932793 0.2089 -3.209802737 7.82x107" 5.81x107"
NM_005143.3 3. 15408 0.359801 -3. 131948152 7.09%107" 4.10x107
NM_152436.2 1. 332676667 0.155837 -3.096217082 4.69x107 1.07x107°
NM_001271752. 1 1.87951 0.2301075 -3. 029976679 1.62x107 4.29x107°
XM_005251141. 1 3.070783333 0.3770215 -3.025888021 7.40x10°° 1.15x107
NM_198195. 1 0.078952833 0.639212 3.017231547 3.02x107° 3.68x107
XM_005251284. 1 0. 166261333 1.355425 3.027220695 6.24x107° 9.91x107°
XM_005263714. 1 0.185814 1.5360745 3.047317079 2.86x107° 5.06x107°
NM_001243763. 1 0. 460554333 3.859125 3. 066830503 2.04x107" 1.28x107°
XM_005267470. 1 0. 084933433 0.7648395 3.170752557 2.23x107* 7.52x1077
XM_005267228. 1 0.0719098 0.652313 3.181304078 1.15x107° 1.66x107
NM_001172654. 1 0.221742667 2.02031 3.187618381 7.83x107" 4.49x107°
NM_004477.2 0. 169351667 1.55137 3.195448718 5.20x1077 1.16x107°
NM_018460. 3 0. 148464333 1.37771 3.214083952 1.80x107° 7.91x107°
XM_005257191. 1 0.125534 1.188435 3.242912933 7.17x107° 7.45x107
XM_005257192. 1 0. 126022333 1. 1930605 3.242915872 7.17x107° 7.45x107
NM_001164238. 1 0.110162333 1.068604 3.278024395 2.28x107° 2.93x107
NM_006865. 3 0.189117333 1. 876925 3.3110175 7.03x107"2 4.69x107"
XM_005257190. 1 0.127210333 1.307107 3.361089474 2.13x107° 2.78x107
XM_005257189. 1 0. 12094 1. 2426805 3.36109203 2.13x107° 2.78x107*
NM_001005479. 1 0.099349 1.046441 3.396841716 8.21x107° 8.34x107*
NM_014171. 4 0. 0462913 0. 5368885 3.53580952 1.20x107° 1.71x107*
NM_152836.2 0.050448333 0. 6545425 3. 697608358 3.30x107° 1.38x1077
NM_152837.2 0. 051853667 0. 6727765 3. 6976094 3.30x107° 1.38x107
NM_022133.3 0. 046857333 0.618416 3.722230889 3.30x107° 1.38x1077
XM_005251282. 1 0.041232 0.553252 3.746100414 3.37x107* 1.08x107°
XM_005251283. 1 0.019617033 0.524186 4.739900037 1.75x107° 6.10x1077
XM_005248452. 1 0.0151274 0. 426286 4. 816585723 5.24x107 1.17x107°

XM_005267229. 1 0.016308033 0.4767365 4.86953737 8.24x107° 1.26x107*
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Figure 5. Gene ontology analysis of differentially expressed mRNAs

2.8 ZRFKiE mRNA KEGG 4347
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Figure 6. KEGG pathways of differentially expressed mRNAs

O NUIFE 2 & A T e AR 2 ok ok A6 A A 1k e %
T R B S Bl AR TR B B Ak ke AR B ik BH 2
SIE, SECO UL R T AL ILIRIE, B 5T 3R,
HMUIBAARAY T 19 240 e 1) 45 2. 9 38 A O LR B il
ZRHLE RZARERNTY . B M SE 2 4 b X
SN H miRNA 76 AMI B2 BHIIETT, U
Lo UREBE S5 19 20 LT 248 Ak i 45538 A= v i 7 FH &
ML, BRI, AN mRNA 78 AMI H 3% i3k
b R A AMT 5 B3 A P ¥ VR FH B BILA 1 AN BH A

A5 38 3 5 38 =T R, X AMI R A
NCCP (83 Il 3% S iR T () mRNA R8Tk
DU AMI B85 I 3% v A0 D A4 B S A B it R 64 258
25 ,NCCP B L3 rp AR IR S A B R hy 64 374
4. HRBCPI 2R B ISR AP IMA P mRNA [ %3k 1]
1, AMI FB 5 I AP WA R h 25 5 R GK Y mRNA
1800 %%, P ik B4 951 4%, T MM A 849
A RINZE BN B EWFAA 36 4, Hr 23 4
Fik B 13 AT, NS M S e ek AR
FESZ TG AL PE 32 PR B 51 3 (NM_001172654. 1) J&

EE#H

AMI FE IS A1 Wb A v 3% 55 T i 35 Oy Bk 3 ) e S
ARz — B 251 5 v 2 R i 2 1 IE T s g 7K
SRS LA B O B DIA S  e A, i 2 A A
T HA 2% 5 3235 mRNA 5.0 JUEESE 4 & 4 &
JEASE BT LIAM AR mRNA BYBFSE 0] Sy AMI 1932 Wt
BRI UL A

Wit GO Ml KEGG {55 B Ak AMI 835 1
I N A 25 5 2R B9 mRNA #E4T T DI AEE R
{55 MK ATHT . AHIFFE P TR H 1 25 5 3658 mRNA
P B AL 1A DG B 1 mRNA FGAH 5¢ mRNA Fil
NZEPE mRNA 45, oAb X822 5 258 mRNA 5%

Wi AR 2 {5530 i, AR 22 957 I i 3 Bl 1 2 P I
I T AR AR

2 L A 57 38 o = 38 4 B B R B 3
T AMI B IEIRINAR 22 57 R 38 19 mRNA |, X

HlAT TS B, 0 T 2257 R
mRNA K HZ 5 B(5 538 i, R AT ST 2845 5 1

ANBA mRNA 78 AMI &4 kBB EE &
EEE X,



CN 43-1262/R " [E s ik alifb 24 & 2020 4F55 28 %55 10 889

oot AEHZRTAHERKRFW BTN
EREFHATS, LT3R PRINFLPORANEEE L
T R AR T R SR 60 A B A IR AR

[ &% k]

(1] 8B, mid AR, XUk, S b LG i i
2018)BEZ[T]. T EERI%A, 2019, 34(3) : 209-220.

[2] Van Hise CB, Greenslade JH, Parsonage W, et al.
External validation of heart-type fatty acid binding protein,
high-sensitivity cardiac troponin, and electrocardiography
as rule-out for acute myocardial infarction[ J]. Clin Bio-
chem, 2018, 52. 161-163.

[3] Gao L, Liu Y, Guo S, et al. Circulating long noncoding
RNA HOTAIR is an essential mediator of acute myocardial
infarction [ J ]. Cell Physiol Biochem, 2017, 44 (4).
1497-1508.

[4] Qin W, Dallas SL. Exosomes and extracellular RNA in
muscle and bone aging and crosstalk[ J]. Curr Osteoporos
Rep, 2019, 17(6) ; 548-559.

[5] Altanerova U, Jakubechova J, Repiska V, et al. Exosomes
of human mesenchymal stem/stromal/medicinal signaling
cells [J]. Neoplasma, 2017, 64(6) ; 809-815.

[6] Das T, Prodhan C, Patsa S, et al. Identification of over ex-
presssed proteins in oralsubmucous fibrosis by proteomica a-
nalysis[ J]. J Celll Biochem, 2018, 119(6) ; 4361-4371.

[7] Ma H, Zhang S, Xu Y, et al. Analysis of differentially ex-
pressed microRNA of TNF-a-stimulated mesenchymal stem
cells and exosomes from their culture supernatant[ J]. Arch
Med Sci, 2018, 14(5) . 1102-1111.

[8] Clayton A, Buschmann D, Byrd JB, et al. Summary of the
ISEVworkshop on extracellularvesicles as diseasebiomarkers ,
held in Birmingham, UK, during December 2017[ J]. J Ex-
tracell Vesicles, 2018, 7(1) ; 1473707.

[9] Cheng L, Zhang K, Wu S, et al. Focus on mesenchymal
stem cell-derived exosomes: opportunities and challenges in
cell-Free therapy[J]. Stem Cells Int, 2017, 2017 . 6305295.

[10] Yokoi A, Yoshioka Y, Hirakawa A, et al. A combination

of circulating miRNAs for the early detection of ovarian
cancer| J . Oncotarget, 2017, 8(52) ; 89811-89823.

[11] ML, 4, K 1H, . SHTKORRERE AL AR m g sk
WA B AT ()], T E s IkAE A, 2016,
24(9) : 865-874.

(12] 1 A, % &, HSEA, 5. RO LA R AN B AR
ZE5RIK microRNA B AR 5 i % 18 35 1990 26 AT ¢
[J]. PESKEEf A, 2017, 25(12) ; 1196-1200.

[13] Nakamura K, Sawada K, Kobayashi M, et al. Role of the
exosome in ovarian cancer progression and its potential as
a therapeutic target [ J ]. Cancers ( Basel ), 2019, 11
(8): 1147.

[14] Andrade GM, Meirelles FV, Perecin F, et al. Cellular

[

and extracellular vesicular origins of miRNAs within the
bovine ovarian follicle[ J]. Reprod Domest Anim, 2017,
52(6) : 1036-1045.

[15] Jiao C, Jiao X, Zhu A, et al. Exosomal miR-34s panel as
potential novel diagnostic and prognostic biomarker in pa-
tients with hepatoblastomal[ J]. J Pediatr Surg, 2017, 52
(4).618-624.

[16] Bhome R, Goh RW, Bullock MD, et al. Exosomal mi-
croRNAs derived from colorectal cancer-associated fibro-
blasts; role in driving cancer progression[ J ]. Aging (Al-
bany NY), 2017, 9(12) : 2666-2694.

[17] Thankam FG, Agrawal DK. Infarct zone: a novel platform
for exosome trade in cardiac tissue regeneration[J]. J
Cardiovasc Transl Res, 2020. DOI; 10. 1007/s12265-
019-09952-8.

[18] Duan P, Tan J, Miao Y, et al. Potential role of exosomes
in the pathophysiology, diagnosis, and treatment of hypoxic
diseases[ J]. Am J Transl Res, 2019, 11(3) : 1184-1201.

[19] Stanley A, Ponde CK, Rajani RM, et al. Association be-
tween genetic loci linked to HDLC levels and Indian pa-
tients with CAD; a pilot study[ J]. Heart Asia, 2017, 9
(1):9-13.

(M4 RERR)



