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[ Abstract] Objective Introducing the research approach of twins classics, to screen differentially
expressed microRNAs (miRs) in peripheral blood of patients with coronary heart disease and analyze the
regulatory mechanism of miR in patients with coronary heart disease. ~ Methods Two pairs of coronary
heart disease-healthy twins were selected as the study subjects. Two patients with coronary heart disease were
the study group, and two healthy subjects were the control group. 5 ml peripheral blood was taken, and total
RNA was extracted by TRIzol method. miRCURYTM LNA Array Hybridization chips screen differentially
express miR. MirBase, TargetScan and MIRDB software were used to predict differential miR target genes;
DAVID software was used for target gene GO analysis and KEGG analysis, and Cytoscape software was used
to map gene regulatory networks.  Results A total of 43 differentially expressed miRs were screened, of
which 12 were up-regulated and 31 were down-regulated. Among them, the most significant hsa-miR-1066-5p,
hsa-miR-3074-3p, hsa-miR4505, hsa-miR-3658 and hsa-miR-4459 were down-regulated by 10 times or
more, hsa-miR-4699-3p up-regulated by more than 8 fold, target gene GO annotation and KEGG analysis
showed that down-regulated miRs were involved in the regulation of a large number of immune factors.
Conclusions The differential regulation of immune factors by differentially expressed miRs in patients with
coronary heart disease may be one of the key mechanisms for the pathogenesis of coronary heart disease.
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RNA (microRNA , miR ) 2 % ) H 88 K2 XU 7 28 dL i
LB K AT O PR3 TR R S A T 42
BB, b T TGO PRI AR miRs A S E
WAE miR PSR L, 51 AU 70 5% 955 2k R RRAE
M2y AT et Coog — fE R AUAE R i 5 %
S 0fiE T O & AR 1) 22 5 miRs, R0
M1 T miRs 765 O PEEE T IAVE R

1 x&fAE

WFFExT 5
VERRAE T N R ZE 28 R e K25 —
P o (PG 5 2 B ) 32 0 1 %o B8 P 0o s — e R )
G AF-( 20t DNA %558 ) 1R B80T &, — e
R 1, Hodr 2 fl 20 if) ) s A A A 0
O HL Bz il | etk 3 Ik s 6 e WA 12
Wroek o, HLT 3 AN H R A 25 s, Al 2
AR IO O G RAE IR RAE, k8 & K2
Wi SR 2E R A 3 Bon PR, FLIi 3 AN A s fn
2y X HRZH R [R) B9 R A 389 TG R0 e R
S, SEEGHIANG , Hal Lt B B B B At
1.2 SEE Ak

Jree 25 18 R SR WF ST X 2 ki 5 ml, 4
TRIzol 7% #2 B B RNA, Jf H] RNasey Mini Kit
(QIAGEN) #lifk,, {#i J/§ NanoDrop ND-1000 il 4§
ABJ5 ) RNA ¥ B2 LKA I RNA 5g 8 v, ffi
Wash buffer kit (Exiqon) J& ¥Ets Ao 38 4 X} miR s
RSP R B T H — A B 4 A
W b B AR i R 4 VR B BOF R bR vE AL
TR T4 5 0 B AL (%) LA, AR 6 HL AR S 6 45 51
IBRAG T AR ) A, HE AT 22 5 0, il FH 22 SR A Ak

1.1

LLAE (fold change) Fil P {H 4T 25 5 3R IK A miRs i
e, W miR E W F B ¥ A MicroCosm
TargetScan 1 MIRDB X}tk 7 46 1 22 55 32 35 1Y miRs
AT SR DR T | 3 45 22 /0 T o R 1 2 4 g R 3 A
B — 205387 o SR FHAEZE 3 A 4 DAVID X 8 5
W1 GO B M & % KEGG i % 7 #r., 8 H
Cytoscate 3K 22 il 56 0o 95 miR 1 KL PR AH B .4F
£ [EIG dask 53 B PR 28 -4 Pt 15
1.3 Seilseorik

K JH SPSS 11. 0 Geit A3 AT 5l o0 . R
H Student’s t-test , Fisher X5 HiHER 118 P E, P <
0.05 AERAGIFEX,

2 #R

2.1 LR A RNA TR

FE N b0 — fE R A AU -, X BB A
RNA 4758 7R 5 32k R0 3 i 0 5 Jc b Kk A, 45
W, A FEZAR M RNA 9 0D260/0D280 4+ T
1.8 ~2.0 i), f54 RNA bR, 4 M LIFEAR
[ s RNA BRSSPSR s T 2, Wk 2,

2.2 miR U RIBEE b PR L,

X 45 £ A REAR B RNA g7 41 7 Ak B S 5
miRCURYTM LNA 35 472438, 3 ] Axon 22 ]
) GenePix 4000B T3 B 513t i {5 5 i A 43 44, 1
H GenePix Pro V. 6.0 B2 B 5 EM% T i) R 4R
POCAE S, WK 1 R, S AN HEE LR
(R P 22 ] — SO e, o e S O R A, 45 s
Bt =22 Ta) 5 AT He sk Eonl e R R
2.3 k2R RIAM miRs

FIFH 2 AR A P E (BN 22 S8 el
=2, P<0.05) X A AT 22 57 33K miRs [ Hk

F1 RN RRITE

Y il LI PEH IR (%) 2 AR B AR (mmol/L) AR ARFIEEU(ke/m?)  HAbSEEE
1-1 B2 % 53 I o 5.2 EH# 23.78 ¥
12 ™ 3 53 T x 5.1 IEH 23.51 Jo
2-1 P 5 53 T G 5.3 EH 23.62 G
22 g % 53 7 ¥ 5.2 IEH 23.88 ¥

. MAESH%(E . BARRERE <5. 18 mmol/L, =BEHTH < 1. 7 mmol/ L I BEAGEE FAHRRE <3. 37 mmol/L, =% BEASHE FARERE > 1. 04 mmol/L

£2 FEOEE RNA TR 45 5HE

' 4l (0D260/280 L) 4l (0D260/230 HH) e (mg/LL) TRFR (ul) it (ng) i
1-1 1. 80 2.07 204. 05 20 4 121.20 RO
12 1.98 1.99 246.28 20 4 965. 40 it
2-1 1.96 2.03 186. 73 20 3 734.40 Eiipu
22 1.89 1.98 225.42 20 4 528. 40 bliifus
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1 SERR A POLIH 55 BEAN A

&, 45 FLAE T FMg R 2 [ L e 1 43 > I 3
25 RN miRs (O ML) , Horf 12 %
ik B 31 SRR T M, BEARIAE T 4, R
J R JH miRs, Ho i O B 3 1Y hsa-miR-338-5p .,
hsa-miR-1066-5p ., hsa-miR-3074-3p. hsa-miR-4505 |
hsa-miR-3658 #l hsa-miR-4459 735 R 10 754 I,
hsa-miR-4699-3p i 8 {4 I, W3 3,

K3 EOHRE ZEFREEFEN miRs 7R

%' K Z iR PH
169295  hsa-miR-338-5p L 0.023880491 0. 008126086
169143  hsa-miR-1066-3p I 0.015296303 0. 000492364
169189  hsa-miR-3074-5p L 0.058224936 0. 005482222
148652  hsa-miR-4505 L 0.013226881 0. 003426626
428701  hsa-miR-3658 L 0.023461294 0.015155124
168792  hsa-miR-4459 L 0.054091272 0. 001272352
110141  hsa-miR-4699-3p T 0.049146283 0. 019424454

2.4 FUIEH T

A I MirBase TargetScan F1 MIRDB Bl
WU 2525 53838 miRs SESEPR 5 B O 40040 2 o
AR miRs $ KL PR K AR D 5 IR T 45 2% Il
x4,

£ 4 miRs FRHELA

miR HUIER (1341 >90)

hsa-miR-1066-3p BCL10, DLG1, MAPK1 . MAPK9 . MAP3KS .
LPAR4 .F3WIF1:-----

hsa-miR-3074-5p TMEM , 150CL . EMD3 , TLR1 , SRSFITXLN ,
BIGL ,ON5-----

hsa-miR4699-3p CCNT2SCML . 4ADA , MTS1 ., 7ARH, GAP3 ,
IUPF ......

hsa-miR-3658 EGLN. 3C200rf194 . PTPN, 11COP. S2CH.
MP7M NKIMAP------

hsa-miR-4459 ZNF38 . 5ALR . RC3BA , RID2KCNC , 3SUR ,
F4PD LIM5P------

hsa-miR-4505 GIPC3. NFIC, FOXKI, GNG13, XIRPI,

HIVEP3 (PAPLN------
ADCY6, LMX1B, PLEKHG4B, TYRO3,
KRTAP10-9 (HAP]:-----

hsa-miR-338-5p

2.5 ZEHRIK miRs MK GO T
TEAEY) A B2 J5 1 ( go biological process) , 255+
Fik miRs FEELIA T2 G5 5% et iis (RS
PTG A G, WL 5
F5 2RI miRs UELHNTEAE Y B 4

%H%E % HZM KHRFEH
G0:0031327  ZRMIA= 4 & Wi R 1) £ 1T 20
G0:0009890 WA AL R A LAY 20
G0:0010605 G Ko AL R 21
G0:0006350 %k 45
G0:0045449  HESEiHAY 53
G0:0030528  FLSEiA I 32
G0:0000267  ZHML4M%L 24
G0:0006355 &SR, DNA HKisif: 35
G0:0007242  IMEAAE 59Uk 25

TEF PIBE J5 1 ( molecular function) | 25 53 334
miRs FUIEIN 258 74545  DNA 454 e 25 A
K, %o,

F6 253k miRs fUHE TR ST YIRE Iy 1H B S Hr s R

% B FIEE2 S KIRHERH
G0:0030528 e SR T 32
G0:0003677 DNA 254 45
G0:0046872 ERBEFEE 71
G0:0043169 PHESF45 & 71
G0:0043167 BTaEE 71

TER LA 53 J5 T ( go cell component) , 25 57K 1K
miRs 3 PR 32 S5 40 MO | 40 B | 0 i 2 e 4 55
AR, WET,

R ZEFHIE miRs HUEE KL A0S 73T 1) 23 AT 4G

A% FIEER ) KHRFEH
G0:0005829 4115 30
G0:0031198 A 31
G0 0000267 535X 24
G0 ;0044459 TR S 41
G0:0070013 211 PR 40 L 25 A 33
G0:0043233 2 it 2 33

2.6 FEFFEIK miRs HIIEK KEGG Pathway J3Hr4h
T ) 25 5 R T8 miRs 2 K E AT Pathway il
FEAYHT, AT 46 SR, B K 22 FRIA miRs HIIE R
FHOGIE [ BT T/B 4 AZ AR5 538 4 | Toll #£4Z
PRAF 538 %  JAK-STAT {55 53 [ . Wt {55 5 3 2% il
MAPK {55 %, WK 8,
2.7 miR-DiffGene-Network 1+ /%%
DL miR g JEAl, 38 o # D] A #A) E miR-A
FE M -Network 45 &5 A3, — EIE R AT L3z 24~
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R 8 ABsr2E 5 ARIK miRs HUELLA AR OCIE P& I DI fE

T fi% iH T 6E AHICHE L N
T 4MIZ A5 5@ RBEN BCL10, DLG1 , MAPKI , MAPK9 , MAP3K8 , NFAT5 , PAK7 , PIK3CA , PIK3RI ,
PLCGI
B A2 A5 Sm M SR BCL10 ,\MAPK1 ,NFAT5 PIK3CA PIK3 PPP3R1 .S0SI1 .SOS2 AKT3 RAF1

MAPK {5 5 it i Z 5T o R A

RPS6KAS , DUSP2 . MAP3K2 | CD180, PDGFRA , MKNK2 |, MAP3K14 |, DUSP8 |

MAP3K12, MAP3KI11, ACVRIB, MAP3K3, TLR2, NFI, PDGFRB, MKNKI ,
CACNA1TA [TLRI ,SOS1 . TGFBR2

Wt {5538 #% 2557 A0 B MG A S Al PR T

LG AH I 45

WNT4 | PRICKLE1 , CCND2, PPP2R5D, AXIN2, DAAM2 , CREBBP, CXXC4,
ROCK2 , FZD1 , FZD3 | FZD4 , FZD7 . LRP6 , MAPKO | NFATS | PPARD | PLCBI |

PPP3RI1 \TCF7L

JAK-STAT {5 il S HUMMAIEAL, /b H T Kb

BEWTT

SPRY3 CCND2 ,PTPN11 ,PI3K ,SOS1 ,TLR1 ,TLR2 ,CD180 , CTNNBIP1 ,CCND1 |
CCND2 \DKK2 ,TCF712 \WIF1 ,PPP3R1

miRs ¥ 17, miR 7] D [7] B 8 5 2 S R S [, Hovp
TLR1 .TLR2 .CD180 ,MAPK ,TLR8 5% hsa-miR-338-5p .
hsa-miR-1066-3p , hsa-miR-3074-5p , hsa-miR-4699-3p |
hsa-miR-4505 _ hsa-miR-3658 #ll hsa-miR-4459 [ 3 [x]
PHT, B miR [RIEHEYEE 2 DA 2,

M miR-DiffGene-Network 745 P £ [&] Fpa] T, | 5k
L 3 22 5 23K 1Y hsa-miR-338-5p  hsa-miR-1066-
3p. hsa-miR-3074-5p. hsa-miR-4699-3p, hsa-miR-
4505 hsa-miR-3658 Hl hsa-miR-4459 #1357 £/~ #0
FEIR 0 TLR1 , TLR2 ,CD180 ,MAPK ,TLR8 .BCLIO .
PPARD , PLCBI1 , PPP3R1, DLG1 , MAPKI , MAPK9 |
MAP3KS £ H:rp TLR1 #l TLR2 #)32 3| ik 255
KM miRs B4R, [FEF, hsa-miR4699-3p W5 T
ZAPEFRE I HED miR-4699-3p-TLR1/TLR2 7£ it
O AT I 28 i %O R L

3 it

WA F B — IRV S BR R IE A 2 R 42
XA 22 5 FE DR 2 | S T4 8t 1 FI R B Xt N 285
Wi ) e 2o ML, [A) BR SUE 7 B SRR S/, 7
A 22 SR TR Rk B D |V S s 191 a8 X6 REVRIF 5 e S
PEAR LR Rk B W AE LS R oT L IH 22 R 1k
M T, Twashita 55027 B ARG — fa B 11 [+ B9 30
AT BE 2 R B R 1) 25 S Rk L N, R B
A 3. 2% (HFEPRAFAE22 5% . Munshi %57 F ]
G R ~F () B B 4 1 A AR B R kA T 4 2R IR
YRR IR S0, DARR T B O G A i ) R 4 IR
T [ O 725 5 3 DR AR AL 55 /0N T 3 R bR
FEALPEFE IR T LA TR B F T 560 0 25 57
FEIRFLH Wi e , % F H 2R ALE s, R R#
PER A

miRNA 2H 7 T 4F K — AN BT A58 0, d ik
miR [ %78 DI RE 53 BT, S s B ML F 5 LR T

PRATE S BeRD XIS B gE R,
miR 7 Jek CoJ i R IR 42 v A S AR L X 9 e 0
SO IS e oA AR X, SR B it 4R
K miR I8 0o Y BF S T — S PR S AR
REAEME 5T R, i O s BB AF 7E KRt 22 /R b
miR, 5 W4 W2 o A & 3, Kt iy BP,MF, CC,
KEGG pathway 55 X4 8 5 995 1) 552 B 38 42 R 1 o
T, A B g By al SE M Ok T ANH E R E
(] i i A [ A 25 57 3R 58 miR, ik 4622 S 3R A
) miR Al R85 FriF X a0s Jo 6 (A7 5 FUTF T i 42
H AR TE] 22 5 miR JCIAHERR, 3% 88 55056 TC E 1Y
miR 2338 B 19 T P08 4 PR, ok 26 T4 98 4% [
FARXEHF B 2 A5 A 5 s R AR, e A 5E 45
S B A B, AN TC A5 B — A e R 4
Fo FEXTIX— ) & G MR AR i A% 4%
Tl AT Y 22 5 2R R R 22 (H SE AR MR
FEA B ANER N T WF 58 AR, 52 T 23 14 Jin i 2 7 45
Pt FIE B MR A0 AR R e X — IR, HL
FRAN AR ] 25 5 [ 2 AR R TE T e, I L 34 A AR
JIrs R R FHEE A, /INREAS B 1) S 50 B 2 B 2
B, FEORE R E AT 00 miR A
5%, LA, [RGB - 28 LT 58 i 1 1 H Bk e
L9 miR AFFEH R T HT A 2 [R) B WU IR 9
I 3k LRI 19 22 LR AR AR U T LA X, WA
T XFRBUILAG , TR B OBUREAG 48 P A AR L B — A4~ 324
REB M, BEAMMEZETRE miR 2> @ W
FELE IR B T B S AN A Y 2 AR SRR
PE &G TRMAE ST, TR B0 BU G 0 98 50 2 57
FIRFE A S AR A%, A B0k T A B] 22 5% miR
P, iR HI /D T i A I RE AR i, BRI T WF 58
AUl T A R, A SR B s R 4 R B
SE T HEA
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B2 miR-FHEE A -Network JH# &

ABFFE T, X L9 WA F miRNA 2 22 A5
RGO R 22 5 miRs TR, 7EX 825 Rk
ik miRs H7, &I 43 > miRs FPA 31 DRI T, 12
AFRIE LI, 22 S RIAEEE 10 500 B3 S A
T4, 4354 hsa-miR-338-5p , hsa-miR-1066-3p .,
hsa-miR-3074-5p, hsa-miR-4505, hsa-miR-3658 #lI
hsa-miR-4459  hsa-miR-4699-3p F ¥4 8 %, i i
AL DRI | ) A ) 2% 9 4% 8 & B, TLR1 ,TLR2 |
MAPK #1 CD180 ¥J % 3| hsa-miR-338-5p,
hsa-miR-1066-3p, hsa-miR-3074-5p, hsa-miR-4699-3p .
hsa-miR-4505 . hsa-miR-3658 # hsa-miR-4459 [ 7
¥, B HEDY TLR1  TLR2 .MAPK #1 CD180 A fiE7E

SEE Lo 1Y) 25 A Y A 0, BRI 4 BRI A
ARG IR R I T HAZ ] 5. -5 505 A O A
JL A, 40 PIK3RI ., PLCG1 ., PPP3RI ., PDK1 , SOS2
AKT3 il RAF1 4% 75 ol h 3Rk K P A A T 1
AR, 3 AT RS e U AR LRI AR SR B SE 08 T 1]

GO S hr W, “ S ge I 24 5 e s R 4 R e
EEEMIT A, RAE RN BEE N e 3w IR
2, H 1 TLR1., TLR2, CDI80., MAPK. TLRS.
BCL10, PPARD , PLCB1, PPP3R1, DLG1, MAPK] .
MAPK9 Fl MAP3K8 %52 5 T “ iz i 2" iy A %,
T RAE 5 76005 1 & A 3 VIR 567 KEGG &
IR, 2 SRS RN T/ B 42 S S B Toll B
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SEAR(E 538 % JAK-STAT {5 5@ ik %585 5 7
IR T HLH A I 45, o JAK-STAT {5 538 %
SH5MENOENEREZ, 8% T TLR1, TLR2,
CD180 Al MAPK %5, TLR1/2 i #% 1% 1k 7 4 7k 41 &
I 5 4% 40 ff9 ( peripheral blood mononuclear cell,
PBMC) 35 , 3£ 4458 PBMC X Ji% 7 6] 75 52 1 40 g
(umbilical cord mesenchymal stem cell, UCMSC) )4
FEAMRONE , 986 E B PCR 45 5% W ucMSC &
AN REAROC -4 TLR1/2 B W45 S, 40 (A 40 i A
2 (IL2 IL-6 IL-10 IL-12) T4 ER v A T kB,
R R AE R T o3 TLR1/2 AR UCMSC (1) 5E 5] 43
fbfg 1, i, TLR1/2 0] (48 UCMSC 1) e 588 4R
B AE—ERRE B SE R UCMSC By
BRAEEE O BIF ST & B, IS TLR1/2 R A R4 R A
ML CD8 * T 4Hi il TLR1 1 TLR2 43143 K K
FI7KSF fi2i2F CD8 * T 4 M 4306 ) e 1 240 A R -4
2y L2, 3K RN T A% R «B RN P38 i
LW TLR12 155 H A T /N CD8 ™ T
LTI R BE - E T TLR M1/E e
Fil, BT TLR 3sh700 0 i A= 9036 )7 S 446 1 5
BRkE . JAKI-STAT3 [5 5@ B% 25 T R,
JAK1 I STAT3 J& FAERIEH " et
K ,JAKT H1 STAT3 JE[A 3] 52 3] hsa-miR-4699-3p
OIS, T SO hsa-miR-4699-3p AT I
PR, T READ A T JAKL AT STAT3 3 [ it B 1% %
ik, %A JAKL-STAT3 5 5% 4, ik B st R 1Y
YER, T & &2 o B2 5 1 ZE Bl 4 I hsa-miR-
4699-3p J& T RAEMB I HL P B F 2 2200 A 7
BRI+

ARAFGE AU F 2 MR 12 e A L B, e O
MR 5 miR JE 8 0 95 BT % DI AH ¢, Hop
miR-4699-3p-TLR1/TLR2 AY¥E¥E KR T HERCH 4 I
SEE Lo R PRYA T IR A5
P2 K

5 £ X W
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