e 2024 - EI PRI E 2o 2022 45 8 F 4 43 %% 16 #1  Int ] Lab Med, August 2022, Vol. 43,No. 16

&
i

A HEAEEREEZME IncRNA MEG3 RiZREHEHS
Thl17/Treg FEHH X R R

R S
Fl T EERALA, L RFE 250012

 E.BHA it ALMAEAR(SSe) B ik K4k dE % RNA(ncRNA) A# & &% A B 3(MEG3)
EFEAKFREENE kg T e 17CTh17) /AF T e (Treg) FH69£ 2, FHixk #HIK 2018 4% 1 A
% 2021 4 3 AR E 69 54 ) SSc B &% A SSc 4, AN 54 B kA4 B F B AT 3T AT T (R R AL)
KA EE %K E % PCR(RT-qPCR) % #0 IncRNA MEG3. % ¥ 8 48 % 384 % & vt (RORyt) mRNA | # /s
RNA-21(miR-21) , X3k / Z K 2 #% 4 F B F 3(Foxp3) mRNA & ik K-F, 7% X e 2 Treg, Thl7 m e d
> W5t it B Thl7/Treg,Pearson % 4 #7 SSc & # s 7% IncRNA MEG3 . miR-21 &5 K-F 5 4} & £ Th17,Treg.
Th17/Treg 48 % &, Logistic ® )2 5 #7 SSc X A ¥ #H a A &, HR  SSc 28 % % fiF IncRNA MEG3(0. 47+
0.16) .Foxp3 mRNAC(0.52£0.17) kA KFF= Treg b d 4 [ (1. 7340, 58) Y% |4k F 2+ g 28 1. 04 £0. 35,
1.0640.35.(2. 44 +0. 81)% |, 2 FH A %+t 5 & L (P <0. 05); miR-21 (1. 86 £ 0. 62), RORyt mRNA
(1.7740.60) 2 3i& K -F# Thl7 e g 5[ (1. 9740.66) % ] . Th17/Treg(l. 1440.42) & F s+ B 41[ 1. 01 +
0.33.1.0340.34,(1.1340.38)%.0. 46 0. 191, £ F ¥ A %+ 5% & L (P<<0.05), SSc & & 7% IncRNA
MEGS3 %:ik %5 Th17 . RORyt mRNA.Thl17/Treg.miR-21 & f 7% miR-21 % ik 5 Treg.Foxp3 mRNA 3 £ i 48
% (P<C0.05), 27 IncRNA MEG3 %% 5 Treg.Foxp3 mRNA % #23% miR-21 4355 Th17 .RORyt mRNA,
Th17/Treg ¥ 2 48 % (P<0.05), SSc & % 7% IncRNA MEG3 % ik K-F 5 miR-21 2 fi 484 (P<0.05),
IncRNA MEG3 2 %+ SSc & A #4537 B % (P<0.05) ,miR-21,Th17/Treg 2 %vh SSc X A 8 £ K & (P<
0.05), Z5it SSc & foiF IncRNA MEG3 & ik K- F &4k, L5 miR-21,Thl7/Treg “F# % 248 £ . IncRNA
MEG3 T %62 %4 W7 SSc #9 # £ ¥etr 2 —,
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Serum IncRNA MEGS3 expression in patients with systemic sclerosis and its
relationship with Th17/Treg balance
HAO Yu,LI Bo”®
Department of Clinical Laboratory ,]Jinan Municipal Hospital of Traditional Chinese
Medicine . Jinan s Shandong 250012 .China
Abstract: Objective To investigate the expression level of long non-coding RNA (IncRNA) human ma-
ternally expressed gene 3 (MEG3) in the serum of patients with systemic sclerosis (SSc) and its relationship
with peripheral blood T helper cell 17 (Th17) /regulatory T cells (Treg) balance. Methods Fifty-four cases of
SSc patients admitted to our hospital from January 2018 to March 2021 were selected for the study (SSc
group) .and 54 healthy subjects during the same period were included in the control study (control group). Re-
al-time fluorescent quantitative PCR (RT-qPCR) method was used to detect the expression levels of IncRNA
MEGS3, retinoic acid-related orphan nuclear receptor yt (RORYt) mRNA, microRNA-21 (miR-21),forkhead/
winged spiral transcription factor 3 (Foxp3) mRNA;flow cytometry was used to measure the percentages of
Treg and Th17 cells,and calculate Th17/Treg; Pearson method was used to analyze the correlation between
the expression levels of serum IncRNA MEG3, miR-21 and peripheral blood Th17, Treg, Th17/Treg in SSc
patients; Logistic regression was used to analyze the influencing factors of SSc. Results The expression levels
of serum IncRNA MEG3 (0. 47 £0. 16), Foxp3 mRNA (0. 52 £0. 17) and the percentage of Treg cells
[(1.73£0.58)% ] in the SSc group were lower than those in the control group [1.04=40. 35,1. 06 £0. 35,
(2.44740.81) % ],and the differences were statistically significant (P<C0. 05) ,the expression levels of miR-21
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(1.86+0.62),RORyt mRNA (1. 7740.60) ,the percentage of Th17 cells [(1.97=+0.66)% | and Th17/Treg
(1.14+0. 42) were higher than those in the control group [1.0140.33,1.03=+0. 34,(1.13+0.38) % ,0. 46+
0.19],and the differences were statistically significant (P <C0. 05). The expression level of serum IncRNA
MEGS3 in SSc patients negatively correlated with Th17,RORyt mRNA, Th17/Treg, miR-21,and the expres-
sion level of serum miR-21 negatively correlated with Treg and Foxp3 mRNA (P <C0. 05). The expression lev-
el of serum IncRNA MEGS3 positively correlated with Treg, Foxp3 mRNA,and the expression level of serum
miR-21 positively correlated with Th17,RORyt mRNA, Th17/Treg (P <C0. 05). The serum expression level
of IncRNA MEGS3 negatively correlated with miR-21 in SSc patients (P <C0. 05). LncRNA MEG3 was the pro-
tective factor affecting the occurrence of SSc (P <C0. 05), miR-21 and Th17/Treg were risk factors affecting
the occurrence of SSc (P<C0. 05). Conclusion The expression level of serum IncRNA MEG3 in SSc patients is
low.,and it is significantly related to miR-21 and the balance of Th17/Treg. LncRNA MEG3 may be a potential

target for the diagnosis and treatment of SSc.
Key words: systemic sclerosis;
T cells; T helper cell 17
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RNA(miRNA) | Il 4 2F 4t {6 . K 4% JE 4 #5 RNA (In-
cRNA)Y &4 % R 98 & B, Wb T 40 17
(Th17) /Y84 T 408 (Treg) 7€ SSc w1 46 f , H: 1l g
il 1 5 R G B8 K P S SSe & B R ES . B4, In-
cRNA A R FiAHEH N 3 (MEG3) 78 28 KU &35 4
(RA) H AR L , HonT B8 38 £ 98 5 R % S b » 1 52
M RA 9 728 2 #2105 i 46 SSc B % o, i/ RNA-21
(miR-21) AJ R 3 27 4 1k , IncRNA MEG3 A] $ i) I8 7
miR-21 F k7Y, i HE D, SSe B #F 1 IncRNA
MEG3 %35 /K Al fE 5 Thl7/Treg V- A &, Abf
FETEE LI E IncRNA MEG3 7E SSc & 3 1L i
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1.1 — skl BEE 2018 4F 1 A & 2021 4F 3 A A
BEi2iGHY 54 ] SSc B FHAE R SSe 4., Hrh 5 8 fi,
1 46 ] AP 25~57 %, (41, 35412, 56) % 595
FE3~24 MHLEW 3. 788 294N H . kB
199 54 i A4 G fa B AV b o6k IR AL, o 5 10 fi), 4 44
B 4E 0 25~57 % P (42, 63£12.70) % T H &
G REMEBM S . SSc 41 5% A ) AR IS S LA, 22
SIGi i FE L (P>0.05), SSc 9N AbrifE: (1D FF
A 3CHRLOJH Y SSc iz Wi br i s () i FE<<24 S H LIl
IR R 28 HERRFRIE : (1) 4 I 0 I 45 B0 L 2 sk
PeF (OB IFKE Mg Mg E s (DO EIFF B A
PEGRG 5 (4) 1 R A 1k FL AL T B 30 . Bz ik 7™ %5 4
s GO M FL I A R 0 L 1k . AR 58 AT B O R o 3
B OVECR RIS 2 0 S iE . HZ i E L
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1.2.1 FRAUAE 43 i SO SR fa B A & L SSe 1 E I
JRASEANEIM 6 ~7 mL Ay Ry, — 1 BT &R
HUEER M PLEES N, T Th17, Treg 40 7 43 b i
W5 — & T 5 mL EP 4. HREELE 25 min J5 .
3 800 r/min B 7 min(FL2EE R 8 cm) , 43 B L
. F—80 Cukah IR~ 17 .

1.2.2 WM AN Thl17, Treg 40K F B
1201 A AT e i, 42 %% B A6 B 250 15 N Ficoll
Ih O 48 A 3 3 W C g E S AR R A R RD BRI
A & I B A 4% 41 i (PBMCs) , #) F§ RPMI 1640 5 3%
TR S 4E R PR A W B AR A R 7D ¥ PBMCs # Bl
1.5 X 10° A4~/mL Ay 20 Mo B . 9 =X 40 M X (AL 5
FACSCanto [ 3 E BD 2 &) & Th17, Treg 41 i
B4kt .3k Thl7/Treg o 1H,

1.2.3  SEHF 9% & PCR(RT-gPCR) ¥ £ I IfiL
IncRNA MEG3, miR-21. 4 I Jig #H ¢ 9K 4% 52 & vt
(RORYOmRNA | X 3k /3 AR A2 % 5% ]+ 3 (Foxp3)
mRNA Fik/KF R I . #% TRIzol 35 & (L
Z W5 R RN A BR S B 368 B AR B RNA, I #
R A6 H (£ H Quawell 24 7)) # cDNA ¥ 4%
SR (v B B AR W B e A PR 2 | U B R
RNA %% 5% ¢cDNA, ffi[] 2>XSYBR Green QPCR
mix & 7 & (3 EH AMEKO 2 #)) /&% RT-qPCR 1Y
(CFX96 #, 3 [# Bio-Rad /3 #]) %f ¢cDNA # 47 PCR
Py, oRA 2 Y IR M IneRNA MEG3 . miR-
21 J% Foxp3 mRNA,.RORyt mRNA #f %} 3% ik /K F .
IncRNA MEG3.RORyt.Foxp3 i GAPDH N £,
miR-21 L, U6 HHNZ &5 T L« 1,

1.3 Siif2ghb 3 35 F SPSS22. 0 443 Hr 54 . i
HERDL T s ROR G ALIE] OB AT B ST FEAS ¢ A B 5 R
F Pearson ¥ 430 #r SSc & #F 1 # IncRNA MEGS3,
miR-21 F ik /K F 54 E Ml Thl7, Treg, Th17/Treg
B A &P SR FH Logistic B9 43 M SSc & A= 14 5 i [H
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2.1 W4l E IncRNA MEG3. miR-21 % #h J& IfiL
Th17.Treg . Th17/Treg tb# SXTHE4LAH EL . SSc 4
BHIMIE IncRNA MEG3 ik K ¥, Treg 4l A 7

LA (P <<0. 05) »miR-21 ik /K. Thl17 408 A 45
H. . Th17/Treg JFi (P <<0.05), WL, 35 2, Wigl Thl7
(CD4" 1L-17") . Treg(CD4 " CD25" Foxp3 " ) 4 i 7k
FILE 1.2,

=1 IncRNA MEG3.,Foxp3 ,RORyt.miR-21 X% GAPDH.,U6 # 5|41 F 5

7K

EmEIH G —3D

B —3"

IncRNA MEG3

ATCATCCGTCCACCTCCTTGTCTTC

GTAATGAGCATAGCAAAGGTCAGGGC

ROR7yt CTGCAAGACTCATCGCCAAAG TTTCCACATGCTGGCTACACA
Foxp3 GGGTAGCCATGGAAACAGCAAGTA TCGCATGTTGTGGAACTTGAAGTAG
GAPDH TTGTTACAGGAAGTCCCTTGCC ATGCTATCACCTCCCCTGTGTG
miR-21 GCTGCGGTAGCTTATCAGACTGA GTGCAGGGTCCGAGGT
U6 GAGCCACAGCGTAACG CTAGCACATAGTACAGGT
x®2 MAMEF IncRNA MEG3 . miR-21 B 4pE M Th17 . Treg ., Th17/Treg Lb%: (x + )
H 5 n IncRNA MEG3 miR-21 Th17(%) Treg(%) Thl7/Treg
X 2l 54 1.04+0.35 1.014+0.33 1.13+0.38 2.44+0.81 0.4640.19
SSc 7 54 0.47-+0.16 1.86+0. 62 1.97+0. 66 1.7340. 58 1.14=0. 42
! 10. 884 8.893 8.105 5.237 10. 840
P <0. 001 <0. 001 <0.001 <0.001 <<0. 001
105 10¢ son 437 @ 7R - SSe B 1L IncRNA MEG3 % ik
10°] 1.13% 10° 1.97% K5 Thl7,. RORyt mRNA. Thl7/Treg K Il i&
w 3 w . . Ay
i 0 i miR-21 £ KK F 5 Treg,Foxp3d mRNA £ i 1 3¢
~ 10%3 ~ 10%4
1 T (P<<0.05), il IncRNA MEG3 ik /K F 15 Treg.
10 103 Foxp3 mRNA J [fil i miR-21 33k /K F 5 Thi7,
- ot S A— A, Thl7/T = y .
% Tior 10 100 10t 19905 01 102”100 100 RORyt mRN 7/Treg 2 IEA K (P <<0.05).
A CD4-FITC B CD4-FITC 34
VA K B2 B SSc 415 T 4F% S CD4TIL-17 7 /CDAT T 4 °
o H x3 FAMF RORyt mRNA, Foxp3 mRNA 18 3¢
° - e B E B (T s
Bl MR Thi7 Mk REAAKE LB (L)
2H 51 n RORYt mRNA Foxp3 mRNA
104 104
X B AL 54 1.0340. 34 1.0640. 35
o0 L0 SSe 4 54 1.7740. 60 0.52+0.17
& g
cvé 102 (l& 102 t 7.885 10. 198
x
& , L » P <0.001 <0.001
10° 101
10° 10° N . . N
o " oq s 10¢ 100 10 ¢ s 3 ; K ok T E
PR LU T o o x4 SSc B&F MiF IncRNA MEG3.miR-21 RikKF5

TE:A XA B J SSe 4l H4r % CD4' CD25 " Foxp3' /
CDA™ T 40 i He 4]
& 2 T AT Treg 4K F

2.2 WA RORyt mRNA, Foxp3 mRNA ik
KFEEL R S X4 AH e, SSe 4 B & M 7E RORyt
mRNA Fik K ¥TF & (P <<0. 05),Foxp3 mRNA
HKAKFEREAR (P <C0.05), W3 3.

2.3 SSc B2 #F M E IncRNA MEG3 ., miR-21 F ik K
SE5ANRE I Thl7, Treg, Th17/Treg #H 614 Pear-

Th17,Treg . RORyt mRNA . Foxp3 mRNA g+ %4

IncRNA MEG3 miR-21
E(ER AN
r P r P

Th17 —0.497 <20. 001 0.431 <20. 001
Treg 0.458 <C0.001 —0. 466 <20.001
RORyt mRNA —0.551  <€0.001 0.512 <0. 001
Foxp3 mRNA 0.523 <0. 001 —0.575 <20. 001
Th17/Treg —0.578  <C0.001 0. 485 <0. 001
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2.4 SSc BFIMWE IncRNA MEG3 ik /K F5 miR-
21 WA CYE  Pearson ik 1B 7R - SSc U H LT In-
cRNA MEG3 ik K F 5 miR-21 £ i A 5¢ (r =
—0.564,P<C0.05), WA 3,

2.5 2 SSc RAMFEMKNE S RS KL
SSc MH A (kA =1, K EHE=0) 2k Enter %44
AT 28 B Cagyy = 0. 105 a = 0. 05), P IncRNA

MEG3 (SZ M {E) . miR-21 (SZ M {E) . Th17 CSZMA{ED) .
Treg(ZEM{E) \RORYt mRNA (S22 {H) . Foxp3 mR-
NASEM{ED . Th17/Treg (SEIM{ED i B 4% & , Logistic
[ 73 BT 27K IncRNA MEG3 &5 1 SSc & A= 1Y &
P12 (P <C0.05), miR-21, Th17/Treg J& 5 M SSc
KA fEREZE(P<<0.05), L#ES,

x5 Logistic [B Y3 44 SSc % & B 2% i & =

SRS B SE Wald P OR OR 5 95%CI
IncRNA MEG3 —0.555 0.101 30. 209 <20. 001 0.574 0.471~0. 700
miR-21 0.873 0.216 16. 349 <0. 001 2.395 1.568~3. 657
Th17 0. 060 0.103 0.341 0.559 1. 062 0.868~1. 300
Treg 0.103 0.107 0.935 0.334 1. 109 0.899~1. 368
RORyt mRNA 0.016 0.102 0.024 0.876 1.016 0.832~1. 241
Foxp3 mRNA 0.116 0.108 1. 154 0.283 1.123 0.909~1. 388
Thl7/Treg 0.935 0.231 16. 394 <20. 001 2.548 1.620~4. 007

r=—0. 564, P<0. 05

1 EmiR-21HE R FiA T
- N
8 8

0. 00
0. 00 0.20 0. 40 0. 60 0.80 1.00

I 5% IncRNA MEG3HE 3 Feik 7k T
3 SSc 2EMiEF IncRNA MEG3 RiZ/xKkFEES

miR-21 Bk 1%

K it

SSc &—Fh 2 K& F LM B B %5 R G5 L
PR IE 2T 2 Ak L Bz JDk 48 T8 o 2 AR AIE o AR Rt L 5
5 SSc K M 5 K I i T WU 0 BOE A A
T DA B X

WE A F 5% & B, miR-21 7E SSc Ifil % 9% 48 K £F 4
Hl g e A R 1, HLRT RE & SSe 3R T R
JEHH L, IneRNA A 35 AH 615 55 S e R E R
M s H IncRNA MEG3 £/ IncRNA ) — 5t , H Al i@
b Mg VAT miR-21 Fak, ok i 5w AR JE e R kL &
B R B % IncRNA MEG3 78 RA W ik
VR L AT B i 9 Y A 5 3 R I R RA B AR
£, 9T R IneRNA MEG3 75 58 B P54 AF 4 o
FEIRIKF-REAR, e wT 58 98 15 Rk SR, 328 1 52 i 5 B
PEA R 2 A8 R, IncRNA MEG3 ] fg J2 Ja T i
PEBAE R B E AR . AP T IncRNA
MEG3.miR-21 5 SSc %4 & . 45 H i 7~ . SSc 2 & 1M

i IncRNA MEG3 A K FEHRAL, 5HAE RA B35 h
(223 1 Bl — 3% miR-21 ik K V48 . 5 HEN-
RY 21 W 5% 45 A 45, #2 78 IncRNA MEG3 ., miR-
21 RIKKWMATRE S SSc KA L., W ULHEN, In-
cRNA MEG3 #] GE 8 [ 8 %5 miR-21 . gk 1 8 5 i %
Jd BEAR AL, 5% W) B 8 AR B, DT ZE SSc g AR i B
R FEAE R AR AL 7 TR A ST .

G 2 50 4 15 25 HIL AR T A0 S 38 S B e g
i 5% [) (4 ~F- Al o Th17/ Treg P & AR UE S e e 8
M EEH T, Thl17/Treg 18 K &M £ Kk M6 1L &
P T RE AR 22 & M A Ak b R T e e R T A
M. RORyt.Foxp3 43 % J& Thl7. Treg 40 il 1Y 5%
BrEE T RORYt 20 Th17 40 434k & 1L-17 4y
Wo AT S RN L T Foxp3 i 5 YLt fR2h & i £
Fh L R 3k E S e Treg M0 K & h B A T
VERET . AR ST R SRR B H AR L, SSe
Th17 4 & 43 b . Th17/Treg. Ifi. 3 RORyt mRNA
FRIK V-8 m - Treg A A 43 H S I 7% Foxp3 mR-
NA F ik KF B AAL, 520145 (LET % R
SEON I g8 — B, $ 8 Th17, Treg 40 . RORyt,
Foxp3 W HEZ 5 Jf 5 A SSc s 3 & & . 43 #7 7] BE i
s Th17 41 3G 2 25 3G 9k S RAE R Treg 4 i s
D2 AT B P A I A 5 B Th17 . Treg 4l [b
18] 2 5 , T Bk B0 9% -5, Th17 . Treg 40 ML 46 SSc % %%
i Ji ke A E IR A AT T RORyt, Foxp3 1] R i
e Th17., Treg 20 B T 68 . 59 % M e W » #F T 78
SSc W IR TTEH

B4k, ZHENG 250 47 18 8 7% . miR-21 A 38 45
Th17/Treg ¥ i, A MR KV T IncRNA MEGS,
miR-21 ik /K F 5 Thl7, Treg, Th17/Treg 1y %
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PEL 255 R SSe B F 1L3E IncRNA MEG3, miR-21
1A /KF 5 Thl7.Treg.Th17/Treg.RORYt, Foxp3
mRNA B4 5, #2758 IncRNA MEG3 ., miR-21 7] fig &
RORYt, Foxp3. Th17. Treg. Th17/Treg It [A] 52 M
SSc B ERE . AWML K, SSe B H M IncRNA
MEG3 i5/KF5 miR-21 25405, 70 87 o] fig Je A
IneRNA MEG3 #] g id 3 95 miR-21 &3k, 7 i 4
A9 Th17/Treg V4, T 5% M SSc Jg L JE & . Logis-
tic PF 23 M1 B~ s IneRNA MEG3 ik, miR-21
Th17/Treg Ftm ¥ 238 SSc & A KU 5 Ko B 45 ) |
bR e A B T &R 23R SSc.,

2% F iR . IncRNA MEG3 f£ SSc B F hE LT
W5 miR-21.Th17/Treg - i % U] 41 5% . J i K 2
G SSc SR ML TR R . (AR AR BN, G BT
HOmAEA &, N2 Ha . 2 M E BT IncRNA MEG3
5 SSc R FR LA S A ny Al FE M

S % ik
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