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[ ZE] 4@ AN RGEVEREAE (systemic sclerosis, SSc) B MK SN A/ RNA (microRNA, miRNA) #3535,
PRITHAE SSc H il PRIE S o & & - BEHL 20 AR T A RS Be KU A3 ) 2020 41 1 F £ 2022 4F 1 ] R4BZ 877
(012 SSe A, ) LLAF I8 K2 R S| DR IE ey 1S ) B A S A Dby ke B SR PR 38 30 3R AR LM A 1, SR FH
LMY E R R S W (quantative real-time polymerase chain reaction, qRT-PCR) £ il #p 34 {4 miR-34-5p .
miR-92-3p Hl miR-142-3p (YK, KM Spearman Bl I R Bk 73 A miRNA 3Kk K -5 SSe i RAF YA A o
# R .20 5] SSc A M-I T (52.6 £12.6) & 57 6], Lotk 13 i, ARG R bk B iR, 13 4514 e IR R Jik 784
SSc (limited cutaneous systemic sclerosis, 1cSSc) ,7 #il K1 {7 k7 SSc ( diffuse cutaneous systemic sclerosis, deSSc) .
AR o 3 BRI ER CT KA 4551, 7 BIwRI2 18] ST (interstitial lung disease, 1LD) ,13 fl#Fi24F ILD, SSc {4 Ifil
AR miR-34-5p miR-92-3p I miR-142-3p (835K 35 5 TR BRAL (435924 P =0.003 P =0.000 1 I P =
0.016) . SRIf A ILD WY E M L, I % ILD 8% miR-34-5p F1 miR-142-3p 9K KK 5 FEAK (0 518 P =
0.037 #1 P =0.015) , miR-34-5p 1 miR-142-3p (kK F5 ILD( 435 r= -0.48 P=0.031 flr= -0.55 P =
0.011) FEWHR(IrHI N r=-0.46 P=0.040 Fil r = —=0.48 P =0.032) L F A%, miR-142-3p 51 4 ITFEFR
BRI (r=-0.55.P=0.012) , # % :SSc A0S AA miR-34-5p .miR-92-3p Fil miR-142-3p FAEF AL, F+
K H Y miR-34-5p F1 miR-142-3p 5 SSc 56 ILD(SSc associated ILD, SSc-ILD) 7E7EAH M
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Expression and clinical significance of plasma exosomal miR-34-5p and miR-142-3p
in systemic sclerosis
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ABSTRACT Objective: To detect the expression of plasma exosomal microRNA ( miRNA) in systemic
sclerosis (SSc), and to investigate its clinical significance. Methods: A total of 20 patients who were
initially diagnosed with SSc and did not receive medication in Department of Rheumatology and Immunology
of Meizhou People’s Hospital from January 2020 to January 2022 were recruited, as well as 15 healthy
individuals whose gender and age matched with those of the SSc patients. Plasma exosomes were isolated
using ultracentrifugation method. The expression levels of exosomal miR-34-5p, miR-92-3p and miR-
142-3p were detected by quantative real-time polymerase chain reaction ( qRT-PCR). Correlations be-
tween the expression levels of exosomal miRNAs and clinical characteristic were analyzed by Spearman’ s
rank correlation coefficient test. Results: The mean age of 20 patients with SSc was (52.6 £12.6)
years, including 7 males and 13 females. Among the 20 SSc patients, 13 cases were diagnosed as limited
cutaneous systemic sclerosis (1cSSc) and 7 cases were diagnosed as diffuse cutaneous systemic sclerosis
(deSSc) according to the extent of skin involvement. According to the findings of high resolution chest
CT, 7 of 20 SSc patients were diagnosed with interstitial lung disease (ILD) and 13 SSc patients were
diagnosed with non-ILD. The expression levels of exosomal miR-34-5p, miR-92-3p and miR-142-3p were
significantly elevated in the SSc patients compared with those in the healthy controls group (P =0. 003,
P =0.0001, and P =0.016, respectively). Compared with the SSc patients without ILD, the expression
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levels of miR-34-5p and miR-142-3p were significantly lower in the SSc patients with ILD (P =0. 037
and P =0. 015, respectively). The expression levels of exosomal miR-34-5p and miR-142-3p showed
negative correlation with ILD (r= -0.48, P=0.031 and r= -0.55, P =0.011, respectively), and
arthritis (r= -0.46, P=0.040 and r = —=0.48, P =0.032, respectively). The expression levels of
exosomal miR-142-3p showed a negative correlation with erythrocyte sedimentation rate ( ESR) (r =
-0.55, P=0.012). Conclusion: Plasma exosomal miR-34-5p, miR-92-3p and miR-142-3p were dys-
regulated in SSc. The dyregulation of exosomal miR-34-5p and miR-142-3p showed correlation with SSe¢

associated ILD (SSc-ILD).
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SBUIER R GENE B B R MER , LR AE 2 B2 JER A
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etk £ BEdE B, /)y RNA (microRNA, miRNA)
%5 SSe kit . AT KL, miR-34-5p
Fil miR-92-3p 2 55 £F Uk Ak 352 05 19 K o i #2070,
miR-142-3p HATHULF A AL AR T, 3048 miRNAs
TE SSc B AR AL T REA HE 24

e SSe f W2 R R g E Z —, 8] 5T
(interstitial lung disease, ILD) & i{{h SSc B EF LT
fyfe BB RN Z—" . HAT, ILD B2 W E 2k &
e R I B0 748 1 23 PR A8 CT 4G £ 70 ik 4 400 LT
K E R DL B AR B A R A —E
W E T , PR, A ST AN BERT T 2 W ILD i i
PRSI SR A L

SN —Fi e 5 Z FE B 5 (1 miRNAs
55) RSN, SMUAA miRNAs 2 5 1 AR BEF
o P R, 8 SR8 B IO A IR B IV 55 T T K 47
PR S Wermuth 451 (B 52 & B SSe /4P
JAL A AR miRNAs 23k 2 3, HC I 3 RE 1755 L B¢
JIET A 40 1 2 4k AL S R R e ik . Wuttge 250
I ¢ B LT ¥ 70 miRNAs 7E A [F]lfe RO A SSe
BEPHRIBAELESR

AW 5 18 5 52 I 5O i B R A I BE RO
( quantative real-time polymerase chain reaction, qRT-
PCR) £ SSe f84 Ifil 3¢ #P WA A miR-34-5p \miR-92-
3p FI miR-142-3p [5%1K, H H KK SSe Y
e PRAE REHEA T AR SR 73BT, IR T3 LA M SR S s i
miRNAs £ SSe i1l R X o

1 ARSHE

L1 #R5ERER

WA AR TN B B2 B X S e B 2020 4F 1 A
£ 2022 47 1 AfEBEIZIRRIPIL SSe 3% 20 4], Bir
A BB IR Z 250097, e Bk 7 0, 2k 13
1,40 17 ~71 2 PR (52.6 £12.6) % . Bt
A1 SSe E VST G 2013 4R S [E X AR 24 2 (Ameri-

can College of Rheumatology, ACR)/EX I+ IR K
X % ( The European League Against Rheumatism,
EULAR) il %€ #) SSc 732 brif . HERRARMEL G . &
I HA B B Sy e AR o IR M
o P B ZE VR i K M R e 5

HRIE SSe 7 1Y B Ik 2 b3 i, 29 Dy Jmy BR B ik
7 SSc (limited cutaneous systemic sclerosis, 1eSSc) 2H
13 15 Fn R i8 7 i Y SSe (diffuse cutaneous systemic
sclerosis, deSSc) 417 ., ARAE = 7 BEAR NG ES CT £y
12 SSe BE = A IF K LD, 434 LD 26 7 i1
4 TLD £ 13 f5i], 3 HOA JH 7 A R = B AR A v 1Y)
)30 15 44 i e s B 5 1 S X BR A, v 5 4 4 43
o 11 ] AR 36 ~57 2, SEI4EIR (49,1 £6.4)
% o ABEFELAMEIN TN RBE B B2 AR PR 22 D1 25 AL 1
(HHL4 5 :2021-CY40) , Irfs S 5HHEE T4
TR ) 45
1.2 SMBARAS B

I B LB AS v o3 85 AN A, F EDTA $i 5k
T4 C.2 000 x g &0 10 min FRAF ML, 4 15K
43% T2 mL JCH EP 4 fEAETE - 80 C M. Ah
PR TR B0 125 03 B AR % 2 L LR RV
fE4 °C .2 500 x g B.0> 10 min, B BTG AE 4 C |
3000 x g Z5.00 15 min, FRERIFIY EIGHE T 5 mL
B, R AT E B0 AL (Himac CPIOONX, HZA) 7
4°C 200 000 x ¢ 4B 0> 30 min, L 15, 5
J5 1 50 L PBS HAEAE ICTTIEY) , 153 B S MA . (8
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cam , JE[E)) bRic SM A, SR e 95 B 00 A 0 $i 46 1Y
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(JEM-1400, FHAS) S AR SN R RS LA A4 AR/
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#iF§ miRNA qRT-PCR 5] & ( Takara, H 7<) i
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AT Sl E 7 PCR LIRS miRNA (33K, Froh
WMA B RNA 3% 5 i ¢cDNA, fE &4 ¢DNA .SYBR
RAWHAE: LT 96 fLAk hi#E4T qRT-PCR 4"
Ha P14 ) W 7 Roche LightCycler 480 3£ ( Roche,
£E) E#fr. L U6 /N RNA ( small nuclear-
RNA ,snRNA) fE Ry 4 2 B, g D REA 2 AL,
miRNAs FIHEFR S {H ( cycle threshold, Ct) B3
{E, 715 ACt B2 308 AC = Ctypny = Ciy, T
27T H 1 miRNAs A X R K
1.5 Sib2#ortr

% H SPSS 25. 0 {411 GraphPad Prism 9. 0 4%
PEIEAT R B o T EEVORI DL = i 22 8P s
(0., Q) 3, LA THEFURER ] Student
1 K3 EY Fisher £650 , A 1E 27311 1 GORHA [H] HLECR

Ffl Mann-Whitney U 55, /b & miRNAs [ 3235 7K
V-5 SSe Il R R AH SR ) Spearman AH 9G4
Br, LA P <0.05 hZERA g7 m .

2 #HR

2.1 BFFEA R Im R GERL

WFFEXS R RAELL FERHINER 1 12 fis, SSe
R 5 (R XT RELZH = [ %) A e RO ) 25 S e g i
P o 20 ) SSe SBE A T BT & ILD, H¥h
LM, SSe iR U 2H 8] A I R R AOAR LR, B I
% (Raynaud phenomenon) 7£ TLD #H F 1¢SSc 2 1 5
B OL, MIEPT Ro-52 Hrik BH M Z4E ILD FI deSSe £
B P HIX S RRE fUTE SSe WL 2H [|] Y 22
RIGH R,

R RGUEREACAE B AURE R IR A DT e 2 T RS 4

Table 1 Demographic and clinical parameters of SSc patients and healthy controls

SSe (n=20)

Variables Healthy controls (n=15)
1eSSe (n=13) deSSe (n=17)
Age/years 53.8+11.4 50.1+15.2 49.1+6.4
Male/Female, n 4/9 3/4 4/11
Raynaud phenomenon 10 (76.9) 4 (57.1) n/a
Arthritis 7 (53.8) 4 (57.1) n/a
Digital ulcers 2 (15.4) 0 (0) n/a
ILD 5(38.5) 2 (28.6) n/a
ESR/(mm/h) 26.0 (15.0, 38.0) 24.0 (6.5, 48.5) n/a
CPR/(g/L) 1.5 (0.9,7.3) 2.5 (1.2, 19.5) n/a
ANA positive 13 (100.0) 7 (100.0) n/a
Anti-Sel-70 antibody 8 (61.5) 3(42.9) n/a
ACA 3(23.1) 0 (0) n/a
Anti-Ro-52 antibody 2 (15.4) 3 (42.9) n/a
Rodman assessment 5.0+2.4 15.4 £4.8%" n/a

#% P <0.01, compared with 1cSSc subjects. Data are presented as x s, n (% ), or M (Q,, Q5). SSc, systemic sclerosis; 1cSSc, limited cuta-
neous systemic sclerosis; deSSe, diffuse cutaneous systemic sclerosis; n/a, not applicable; ILD, interstitial lung disease; ESR, erythrocyte sedimentation
rate; CRP, C-reactive protein; ANA, antinuclear antibodies; ACA, anticentromere antibody.

2.2 SMRIRIEE

K Western blot 57 A I M L5 4 B3 #h
WA bR 8 1 CD63 A1 TSG101 #1745 22 (
1A) R ST i B 4 e SN AR R 2544 (B 1B) .
2.3 HPiAA miRNAs 78 g5 X B4 SSe 21 Je
EAH H R KO Y A

SR BB ZH 4R LY, SSe B 1M 3% Ah b & miR-
34-5p .miR-92-3p Fil miR-1423p (323K K P-4 2%
FrE (4ArElkh P=0.003.P=0.0001 i1 P=0.016) ,
A E (B 2A) 53X =4 miRNAs [ 3K35
IKFAE deSSe il 1eSSe W4 8] 1Y 25 7+ B4 127 7=

X (B 2B), ILD 41 miR-34-5p F1 miR-142-3p [ 3%
KK B A TR ILD 41 (4338 P =0.037 Fl1 P =
0.015) , 1 miR-92-3p (1% ik 7K - £ 3 15 3. 41 [F] 1)
ZR TSI E X (P =0.757 8 2C) .
2.4 HMR miRNAs [ 32357KF 5 SSe [ I IR
R A5 P AE DG S HT

AR miR-34-5p Fl miR-142-3p 326K 5
SSe #H 3¢ ILD ( SSc associated ILD, SSc-ILD) 5 11 AH
(5 Hr=-0.48 P=0.031 filr=—-0.55.P =
0.011), 56T RWE A4 r=-0.46,
P=0.040 fllr= —0.48 P =0.032) . 7ESCW Kty
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FARTT AL, SMIB AR miR-142-3p [ 32k K - 5 £L 40 i
UTR% 2 (erythrocyte sedimentation rate, ESR ) 5 71 AH 56

(r=-0.55.P=0.012), P4 miR-92-3p [HF5k
55 SSe BB I PRAE S Z () JC i E A G (3R 3) o

2 SSc i ILD Fdk ILD T4 I AR AR
Table 2 Clinical characteristics of ILD and non-ILD subgroups among SSc patients

Variables ILD (n=7) NILD (n=13)
Age/years 51.1+10.8 53.4 +£13.8
Male/Female, n 0/7 7/6
Raynaud phenomenon 6 (85.7) 8 (61.5)
Arthritis 4(57.1) 7 (53.8)
Digital ulcers 1(14.3) 1(7.7)
ESR/(mm/h) 38.0 (21.0, 47.5) 18.0 (10.0, 38.0)
CPR/(g/L) 1.4 (0.9, 4.9) 1.8 (1.1, 18.3)
ANA 7 (100.0) 13 (100.0)
Anti-Scl-70 antibody 5(71.4) 6 (46.2)
ACA 0 (0) 3(23.1)
Anti-Ro-52 antibody 2 (28.6) 3(23.1)
Rodman assessment 9.0+7.1 9.9+7.1

Data are presented as x s, n (% ), or M (Q,, Q5). SSec, systemic sclerosis; ILD, interstitial lung disease; NILD, non-interstitial lung disease ;
ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; ANA, antinuclear antibodies; Scl-70, anti-DNA topoisomerase | ; ACA, anticentromere
antibody.
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A, analysis of exosomes by markers CD63 and TSG101 using Western blot; B, exosomes were observed under transmission electron microscope
(arrows). EDS, exosome deprived supernatant.
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Figure 1 Identification of plasma derived exosomes
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A& miR-34-5p .miR-92-3p Fil miR-142-3p AL, K
%X =7~ miRNAs %%ﬁ%i}%,miR-M-Sp FI miR-142-3p
[ 2K -5 SSe-ILD M 56, miR-34 ] i@ i
U 58 WL 7 00 1 B 2T 2 Ak o e E s AR Y
Bulvik 25" FORIFSE 5 B0, /I BRI LIS 2T 45 20 i 125 5
AHY miR-34 A LAJKARIiZF 44k . Disayabutr %1 g
WFFE A R, i A PR 2T 2 A 1) T TS0y b iz 40
57k miR-34-Sp, HL. 5 i £F 2 Ak 1 7 Ji& 52 R 6
AWK B, I ILD 1) SSc H 3 I 3¢ AP A miR-

34-5p kKB BAR TR I & ILD /Y 83, i H
miR-34-5p [EKF-5 TLD 2 AR, $E Fh A
miR-34-5p LIk 578 Al 5 SSc-1LD #5 YA G, (H
HE—LIRAWFEHAE SSc-TLD ALl i 7EH] o
miR-92a 2 5 41 il 41 ik 57 i) A i 7, AT LA
THE R4 8 E [ B 1 (matrix metalloproteinase,
MMP-1) 82 5, AT i 2 40 Jfa &0 56 J F 6 A
I AL & A % J 5 miR-92a 1 ik 54 % Y
FAIG 8 B V2T 24 A A 8] J5 1 il 21 4E Ak S o 2T
HE 20 Ml miR-92a (1) 3 3K 7K V- W 35 1 T fidt B X i
A7 B A A RGE , SSe A L% miR92a
(22 IR AT TAa e B ™ 7 T A IR T 4 L
71, SSe A IR HMIAMA miR-92-3p [RIEK-
T REXT IR AL, 3X 5 Sing 45 HfH ) 25 AR —
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B, AHFEAR K BIMBR miR-92-3p 1)Kk KF-1E
ILD AR ILD 4122 [l 47492 57 , 1] Wutige %5 1)
WFFE &I, & ILD %) SSc H 2 [13¢ miR-92a F ik
T JCH R AR LET Sel-70 HLikFiHt UL /MEHE
1% % [ (ribonucleoprotein, RNP) $i {4 BH 14 i) 8 &
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33 bt s % ar Pee S5 4T
23 4l o 22 | e a ok o
= E = § =T~ A
E 5 A g g 2 ' A g & 2 o A
2 £ 2l B L2 egee £ s Y
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B 10 P=0.999 = 8 P=0.485 S 8r- P=0.757
g & . ‘2
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o 8 n ES 6} So6t .
= A 5= A g =
o 9 Q A =T} &
23 °f 7 4 < 2 aa
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L E ol ee SR - AAA v £ . AL,
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A, comparison of expression of miR-34-5p, miR-92-3p and miR-142-3p between SSc patients and healthy controls; B, comparison of expression of exo-
somal miR-34-5p, miR-92-3p and miR-142-3p between 1¢SSc and dcSSc patients; C, comparison of expression of miR-34-5p, miR-92-3p and miR-
142-3p between SSc patients with ILD and without ILD. SSc, systemic sclerosis; HCs, healthy controls; deSSc, diffuse cutaneous systemic sclerosis;
1eSSe, limited cutaneous systemic sclerosis; ILD, interstitial lung disease; NILD, non-ILD.
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Figure 2 Comparison of expression of plasma exosomal miRNAs between the groups

R3  SSc BHINBIA miRNAs 5l RS Spearman 2445 R 4L

Table 3 Spearman’s rank correlation coefficients between exosomal miRNAs and clinical parameters in SSc patients

. miR-34-5p miR-92-3p miR-142-3p
Variables
r P r P r P
Raynaud phenomenon 0.19 0.424 0.00 >0.999 0.13 0.578
Arthritis -0.46 0.040" 0.13 0.583 -0.48 0.032°
ILD -0.48 0.031" 0.08 0.732 -0.55 0.011"
ESR -0.41 0.075 -0.18 0.438 -0.55 0.012*"
CPR -0.11 0.640 -0.10 0.686 -0.05 0.821
Anti-Scl-70 antibody -0.35 0.126 -0.44 0.051 -0.18 0.455
ACA 0.13 0.575 0.09 0.722 0.26 0.278
Anti-Ro-52 antibody 0.15 0.523 0.30 0.193 0.13 0.585
Rodman assessment 0.23 0.336 0.20 0.406 0.20 0.394

# P<0.05. SSc,

DNA topoisomerase | ; ACA, anticentromere antibody.

systemic sclerosis; ILD, interstitial lung disease; ESR, erythrocyte sedimentation rate;

CRP, C-reactive protein; Scl-70, anti-
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miR-142-3p 22 SHLF4EALE IR miRNA, H

FRFH S G T WEARN KR . miR-142-
LT VR A% A AR K R B 324K 1 (transfor-

ming growth factor B receptor 1, TGFB-R1) [t £ ik,
Tt e, e 40 L AR e s 2T 4 200 L Y £ 1
N, & & miR-142-3p 1) 40 W 1k B A 4T 4E A
FA™Y . SRR L, SSe B3 3% miR-142-3p 1)
TR T Guiot £ fy 5T & B, 13 4
WA miR-142-3p TRy & 1 il 21 2 Ak 8 2 vh B 2 0
o AW KB, SSe B LIS K miR-142-3p
KW TR IRAL, A O ILD 1 SSe 41
WMA miR-142-3p FikKF- B BAL TR & JF ILD 1)
B, M HAMB A miR-142-3p (KK F 5 SSc-
ILD 2 GAHE, f&7n miR-142-3p B3R5 N et 1
SSc-ILD () &K JE . Njock %2 ({5 4 B, 45
RNERTET Ak 8 3 5 A AMA miR-142-3p 3%
KSR IR B B S A O, IR S I A I AR
miR-142-3p 5 ILD % YJ4H %, 7] g8 il SSc-ILD —
METEREY) 2 hR S

AWFFEALAFAE— 2 R FRYE, 1558, /\QEEI"J%WJ@
LItk LD Wi B0 Q?Tfjdizl-‘ E— DR
PR SR miRNA 7E SSe H il R & S Hk,
AWFFEARBEIRTS miRNA BTV 3 S W4, 725
JE BT P vR AN A BN R

é?%J:FJfJZE, SSc & MM K A WA K miR-34-5p
miR-92-3p Fll miR-142-3p KK, SSc-ILD 3 1L
I AN miR-34-5p Fll miR-142-3p F£IE T, H Y
TLD 5 670F G, $2 755 33X PR A 5 i 92 35 19 1L 3% 0 il 4
miRNAs 55 SSc-1LD {4 % A= FUL JEAFTEAH G
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