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(WE] HH SRS (SLE) #4 4ME i K48 IR 4TS RNA AC007278. 2 \MX 3l J 8 A A
GTP [iff 2(MX2) Rk /KPS PR TE SN AMAIKE MM, ik #H3£2018 4F 11 J 522020 4F 2 H ®IT
Sk I [ B s i X EE BRCIA 1 SLE #3168 ] (SLE 4) . MR 48 % A L% 24 h (W#EAT SLE %0 7% 31
#7-2000 ( SLEDAI-2000) 43 , HH i i 2 B A GG sh & 42 ], R BTG sl 45 1, R BEVG 3 3% 42 9], BRI
B 39 Bl FAZLIR W e CHE 80 A4 AR R HR AL, HL AN [ 41 (4 1 PR 95 8t SR FHl Pearson AH 3¢ 40 B 483+
AC007278. 2 MX2 7K 554 MA €3, C4 7K B2 95 146 20 BE B AR 56 2, SR 22 0 4R kIl U5 43 BT 2 i) SLE 52 55 7%
SEMHEE. 4R SLE 41 AC007278.2 MX2 7KF-& F4f BR4L, #MA C3.C4 J (T4 (WBC) itk EL 40 | 1M
/I (PLT) (L2126 1 (Hb) KPR T3 BRAL, 25 A Ge 1438 X (P <0.05) . Pearson 3G/ Hr4h i , SLE
A AC007278.2 MX2 7K 5 4MA €3 ,C4 KL MM (P <0.05) , 5 SLEDAI-2000 3432 IEAH (P <0.05) .
Z e MM AT 45 R 7R, AC007278.2 (B =0.410) \MX2(B8 =0.512) 5 SLE %951 8l B S 1ESCHE (P <
0.05) ,#MA C3(B= -0.362) .C4(B= -0.528) 5 SLE i iG al FE £ CHE(P <0.05) . &5  SLE & 4h
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Analysis on the correlation of expression levels of AC007278. 2 and MX2 in the peripheral blood of the systemic
lupus erythematosus patients with disease activity and complement level FANG Li, YE Ting, LIU Rui. Depart-
ment of Nephrology, Wuhan Asia General Hospital, Hubei 430000, China

[ Abstract] Objective To analyze the correlation of expression levels of long non-coding RNA AC007278. 2
and MX dynamin-like GTPase 2( MX2) in the peripheral blood of the systemic lupus erythematosus(SLE) patients with
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disease activity and complement level. Methods One hundred and sixty-eight SLE patients( SLE group) admitted to
Wuhan Asia General Hospital and Central Command General Hospital of the Chinese People’s Liberation Army from November
2018 to February 2020 were recruited. According to SLE disease activity index-2000( SLEDAI-2000) scores of the patients
within 24 hours after admission, 42 patients were inactive, and 45 patients were mildly active, and 42 patients were
moderately active, and 39 patients were severely active in disease activity. Eighty healthy people at the same period were
recruited as control group. The clinical data of different groups were compared, Pearson correlation analysis was used
to explore the correlation between AC007278. 2 and MX2 levels and complement C3 and C4 levels as well as disease
activity, and multiple linear regression was used to analyze the factors affecting SLE disease activity. Results The levels
of AC007278.2 and MX2 in the SLE group were higher than those in the control group, and the levels of complement
C3 and C4, white blood cells(WBC) , lymphocytes, platelets(PLT) , and hemoglobin(Hb) in the SLE group were lower
than those in the control group, and the differences were statistically significant(P <0.05). The results of Pearson correla-
tion analysis showed that AC007278.2 and MX2 levels were negatively correlated with complement C3 and C4 levels in
the SLE patients(P <0.05) , and were positively correlated with SLEDAI-2000 scores( P <0.05). The results of multiple
linear regression analysis showed that AC007278.2(8=0.410) and MX2(B8=0.512) were positively correlated with
SLE disease activity( P <0.05) , while complement C3(8 = -0.362) and complement C4(8 = —0.528) were nega-
tively correlated with SLE disease activity( P <0.05). Conclusion The expression levels of AC007278.2 and MX2 in

the peripheral blood of SLE patients are elevated and are associated with SLE disease activity and complement C3 and C4.

[ Key words| Systemic lupus erythematosus( SLE) ;

Disease activity; Complement

RGN LT BERHE ( systemic lupus erythematosus,
SLE) Z & T2tk , &—FDIHUAZ AL 24 5 it
FFIERY B B S PEpoms , 3 2R BIRIE D B 40
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H AT, SLE = SARYE B I RAEIR RAE 035 =48 bR
TS W, {H SLE Il R RIS A%, 5312 Wi IR X
AWIFE SLE [ AL, 4R 5 BB L0 PR 2
SLE Jf-Re8 1A SLE B i sl i) & WL 5, Xf SLE
[ RIS IA A B . KBRS RNA (long
non-coding RNA , IncRNA ) J&—FpIEZi 1% RNA 40T,
Z 5B AL SR B A 2 R R )
A, AC007278. 2 JEUEAE R B IncRNA , JL AT 58
POBA (0 AT S5 1B TR S
PRI T4, B SLE (424 R . MX 3
J18EHFE GTP Ji# 2( MX dynamin-like GTPase 2,MX2)
HEESIASE E GTP By 51 L, & A TR T
TS o o XS, WIFFE R B, MX2 B A% 38 i B
Toll FESZAA A1 i3E 58 i AH JC P& 197 16, 76 SLE 19 A&
 RIERRIEEEAEMS . AN, BT AMA €3 .4
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A, BUREWT
1 X&57F%

L1 BFFERt4: $H352018 4F 11 A % 2020 4£2 A
BDOTCr S B B s ik X B R BE SR Y SLE B8

AC007278.2;

MX dynamin-like GTPase 2(MX2) ;

168 fi|(SLE 4H) , Hrr 55 14 f41], 2 154 4] 459 20 ~
68(37.85 +7.54) %  {K JFi B35 %X ( body mass index,
BMI)17.1 ~28.6(22.95 £2. 63)kg/m20 R HEIE s M
PR AGAT 5 I DR 48 ], SGid B 70 41, SRR
44 11, 27 2002 4ETHRLE AR E PR 2hnifE” 4k
R BERAAE 41 ], I AFRHE: (1) #5454 SLE 1y12
T SYARIE 5 (2) HIKIZR; (3) 4R HY > 18 25 (4)
IR EEE . HEBRARUE : (1) B IFRRIBR TR 5
BT HRERGAESF HoA B B S VBN s (2) & Ik
e PR SEB 5 (3) 1 3 DA HE B TR B s e i
HIFRNGY Y 5 (4) CEURIT SO 7L 0 2o . el R 3 T
FEBE HEA T IR ARG 1) £ i A HF 80 44 /S xof B, H:
HiB 10 44,4070 4 B8 23 ~66(38.19 £8.35) %
BMI 18.3 ~28.8(23.14 +2.54) kg/m2 , YIHERR IR 5
JER GBI JEGMEBR SOB PRI 5F . AT IR ER
B BE 2R B ZE 51 23 A At i (415 : M201804-F027) ,

1.2 ApE M AC007278.2 MX2 mRNA JKSFA
FEMZABE I H HhOE RS EFK N 5 ml , EDTA-K2
PUBERITBE . R P A BE VL 0 B S A Il S A% 20
Ji o 3 ml bk ELARAL S BEBOIMAE] 1S ml B0
JMAZI)E LA 1 000 r/min Zc4485.05 25 min, JRAAH
BRSO 4 2 RN E AN kLA
MR AMITTVE )2 o /ORI A0 2 55 7%
FFRTEL AT A 1 ml BERRSE nh R A TR, IR R
FIVRASIRFIN . Trizol 1 HCAI ] IS4 40 A Y
RNA, i | Narodrop2000 ( 3 [ 358K %) K1) RNA ¥
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JEFNAERE , Gl SE PO E f B A IEsE SN (poly-
merase chain reaction,PCR) £ AC007278. 2 MX2
mRNA AN RIA S . 51 Bl R A R B S
B VWIPAN ILAR 1o BOW 640:95 CHiAEYE S min,
95 CAEME30 5,60 CiB K 40 5,70 CILEfI30 s, AEMEE
KIEARIE 40 AMEFR, S A4 FR : SYBR Premix 10 ul,
BTG4 1 pl,eDNA T pl FIXGEK 7 ml,
GAPDH KN, il it 272449 3144 AC007278. 2 . MX2

mRNA FAHXS ik,
x1 514 F75
% 503 R
AC007278.2 iE[] ACGAGCTGAATGAACGAGAGG
R I TTTCTTGTCCCGCACGAGATT
MX2 1E i GTGCGGGACAAGAAAACTGG
R I CACATGATCCACTCGGATAGTTC
GAPDH 1E [ CTATCCGAGTGGATCATGTGTCT
R I TCTCCTGGAGTTGTCTGGTCA
L3 IeRGERHAE (1) —RBORE: M) AR Il R

T B ERC TR R G, (2) HR=ELR
Fr: 40 (white blood cells, WBC) . bk B 41 i . 1fi/]>
R ( platelets , PLT) . Ifil. £1. % [ ( hemoglobin, Hb )  #MA
C3 #MA C4 %5, WBC k2401 . PLT Jz Hb SR H
AT R RN 1] Sysmex-XS-800i 42 [ 3 1ML I 4 HFAX
AT . #MA C3 .C4 JK S-SR Cobas e411 42 [ 5
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HIAL 2 R G T A B i) & b A T
1.4 SLE BETESHEEAIET - T3 ARE 24 h NiEAT
SLE R 16 3l145 $1-2000 ( SLE disease activity index-
2000, SLEDAI-2000) 343", LATFAf £ % k2 i 10 d
AP O, WA EAE KRR 22 2R G0 VB IE O (K
JHR IR I A EEIR A O AN E R ST 24 1
G RS , 553 105 J5, 73 (BB =5 42 75 0 T 5 J32
H, SLEDAI-2000 #¥53 <4 3 K BEATCE 3 (ol 3
H,n=42)3;5 ~9 Jp NRFETE S (FRREVE BhdH ,n =45) 5
10 ~ 14 5y R gl (P & Sh4H ,n =42) 5 =15 73
NEBEES(EREWE S, n =39),

1.5 Seitadiuk I SPSS21. 0 Geilak ikt 474
PiorHT o £5G IR TR BORH AR = bR

(% =5) Fon, WAL LLECR A ¢ R 24 LERER
PR T 2208, 4L P LR SNK-¢ K56
RO (n) #6741 HLBCR T X #e . R
FI Pearson AT HRFREI ARG . SRAIZIT
ANERNE a2 SLE B ih sh LR &= . P <0.05
RESAGEE L

2 F#R

2.1 Wil E R HLE:  SLE 41 AC007278.2 .MX2
IR X AL, A MA €3 . C4 Jz WBC bR EE 41 \PLT
Hb KPR X IR, 2 R A Git22 s L (P <0.05)
W2,

k2 WAERFRLK(2+s),n]

5

P AERY BMI WBC 4 PLT Hb MEC3 AMAcC4
ar ol w o (P (ke/m?)  (x10%L) (%) ( x10%/L) (/L) (/L) (g/1) AC007278.2 MX2
SLEZ4 168 14 154 37.85+7.54 22.95+2.63 3.36+0.51 13.51+3.21 101.45+12.29 92.24+6.63 0.78+0.20 0.26+0.07 2.16+0.35 2.37 +0.40
SHHAZL 80 10 70 38.19£8.35 23.14+2.54 5.72+1.21 23.70 £6.33 242.95+27.29 120.34 +10.56 1.63£0.29 0.48 +0.12 0.78 +0.21 0.81£0.19
1 W 17/ 0.321 0.538 20. 704 15.937 53.781 23. 807 26. 887 18. 163 32.565 33.123

P - 0.300 0.749 0.591 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

2.2 KA SLE {Eah A ERE R LA Ul
AC007278.2 MX2, DA B AMA C3 . C4 /K- He i 22 5+
HE 242 L (P <0.05), SLE %95 1% ) & il &,

AC007278. 2 MX2 7Kl g, #MA €3, C4 7KF- I
W3,

%3 A SLE & 3 JE 416l K F R LB [ (2 £5) ,n]
i T e i Bl wee i A Y b AC007278.2 Mx2 A €3 ik c4
- w4 (%) (kg/m2)  (x109/L) (%) (x109/L) (g/L) : : (g/'L) (g/L)
FRESIAE 39 3 36 36.99+7.66 23.63+2.73 3.19+0.50 13.21+3.15 98.41 +13.21 90.16+6.14 3.54+0.38  4.15+0.43 0.61 +0.12 0.13 +0.03
PRSI 42 3 39 37.90+7.51 22.23+2.71 3.30x0.55 13.42+3.28 99.78+12.22 91.75+6.97 2.20+0.362 2.40+0.42a  0.73 £0.14a (.24 £0.042
RIS 45 4 41 37.25:7.84 22.97£2.60 3.47+0.58 13.55+3.39 102.61 £12.79 93.04=7.03 1.76+0.34ab 1.80£0.392b 0.85+0.21ab  0.30 £0.072b
Joif gl 42 4 38 39.23:7.02 23.02:2.66 3.46+0.61 13.84£3.51 104.70 £12.88 93.08 +6.65 1.27 +0.303bc 1.30 £0.40abc 0,91 £0.23abe 0,36 0. 062bc
F/y? - 0.195 0. 740 1.874 2.361 0.254 2.010 1711 320. 580 370. 220 21. 650 137. 890
P - 0.978 0. 531 0.137 0.074 0. 858 0.115 0. 167 <0.001 <0.001 <0.001 <0.001

T GG SN 4L LR, P <0. 055 5 R I AL H, P <0. 055 RS 041 L#E, P <0. 05

2.3 SLE i3 AC007278.2 MX2 H#MA C3.C4 J  S&Mbrds B 7R, SLE i35 AC007278.2 H#MMA
SLEDAI-2000 - 43 B AH G 7 B 45 2R Pearson AH C3.C4 EfAAHF(r= -0.624,P <0.001;r = -0.712,
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P <0.001) ;MX2 5#MA €3 .C4 LA (r = —0.656,
P <0.001;r = —0.723,P <0.001) ; AC007278. 2 MX2
5 SLEDAI-2000 7435 IEAHC (r =0. 662, P <0. 001 ;
r=0.789,P <0.001),

2.4 SLE Py gl B s R 2 1 22 oo M A 43 A
25 L) SLEDAI-2000 430 R AR 2, LA AC007278.2
MX2 fMA C3 #MA C4 S B AR Sk T 2 o041 [l 1
AT, 25 SR, AC007278. 2 MX2 5 SLE %4k 15 2h
JERIERER (P <0.05) , #MA C3.C4 55 SLE $fi i
HERFOCH(P <0.05), WLik4,

%4 SIERFHEHEYHEENSTAEE AN R

r R B t P
AC007278.2 0.410 8.165 <0.001
MX2 0.512 9.932 <0.001
M4 C3 -0.362 6. 686 <0.001
#MA C4 —-0.528 8.799 <0.001

2.5 SLE f%4MNE ML AC007278. 2 MX2 /K- 51k IR
FRIEROCHERTE S P4 SR AUk & TIREEBIERY SLE
AN I AC007278. 2 MX2 /K- F o4k & T4
GAIEE , ERA G E L (P <0.05), 4hE i
AC007278.2 MX2 /K5 Mz it i R %
RAENGOICE #KREE (P >0.05) . WHES,
%5 168 fi] SLE f.3% 4hJE i AC007278.2 MX2 A -F 5
I AR KRR T 4 R [ (2 £5) MM KK E ]

i PRAHAIE 5% AC007278.2 ' P MX2 ' P

myiceiie 0.714  0.416 1.085 0.280
# 48 2.19£0.37 2.42£0.46
% 120 2.150.31 2.35+0.34

Seit b 1,305 0.194 1.595 0.113
H 70 2.200.36 2.43£0.44
7 98 2.13%0.33 2.330.37

S 1.400  0.163 1.202  0.231
H 44 2.22£0.39 2.43£0.43
¥ 124 2.14+0.30 2.35+0.36

YR T B AL 20.862 <0.001 31.837 <0.001
4 41 3.09£0.38 3.98 £0.46
5 127 1.86+0.31 1.85+0.34

N
3 it

3.1 SLE i S AL i ANTEAE , H RTA N S35 % |
TP RIPBEEINFA . IR, SLE BT AL
B 2 ik, A i A B PURsh & e ek
HEY . SR A YWUIRTENUARZ S B O i )
I, T AMA R e AR AMAS AR , 22 B I 375 A0 A0
C3 . C4 K- FEAR , X2 S B SLE B 1 2l (1 2 2 45
bro TRABISE SLE [ B S WA 2l i 737 HLI
A BT R BB SLE 2 W MR T LS. A EH R
SN LB 240 0 R R ik oA g o Y, R B
SLE [, Fonl e R HE 2h B H A7 /E 2 Ff' IncRNA
SRR ETT S EMAE TR AN TR
B AE SLE PR R A R R R EEARH

3.2 IncRNA 2K AGEE T 200 MZ R RNA 431,
HOMERE S 8B 1, 2 5 5 R s JGaE
PEGPE UM K B G, 4ERp R RGBS IR
], IncRNA 7] 38 5o i 48 2 st % , RE i 20 28 (B Aok
A,25 SLE KRB X1 R 5% H B BRI &
A EREEY D AC007278. 2 AR & PR IncRNA |, 1]
S Thl S AT Th17 20 A EE0E K 20 M B -1
Gy Wb % 2 R AL AE 1 B e i A R A A
N . ABFFTAE R R, SLE H M)A Il AC007278. 2
KT, HHEFRIK 5 SLE B 1 ol B 52 IEAE G, $2
7 AC007278.2 225 SLE B K MR TE Bl 43 B H:
P, FTRE S ACO07278. 2 fig ik 48 JiF 40 i [l 3Rk A
XK. ACO07278. 2 Regim i % s N 7454 5 CC 2K
HA IR TF5Z1K 7 ( chemokine CC motif receptor 7,CCR7)
SERA S 8hF X I, iR CCR7 92k | il CCR7
FEIR A A B BRI T AR5 T Ress B B 4
MBCARRRS , A2 21 B FE4r W ik SLE (1) &
Tepaihsh ' o ABFFRAE R B R, AC007278. 2 Sk A
C3.C4 21fH56, Chen 25" 5T 321, AC007278. 2
FIRTHE UG Thl 40 AR THRER v W, 15
S N2 O N IR A A B 5 IN  NRA B L U |
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BHESE B g i R

3.3 MX2 ZihGBLPRA T 21922, 3, bt 2 AL T4
Wi, J& T GTP il (1) s A8 5 AR R L 0L, & —Fh
X Z2 A RNA I DNA g 25 HA 9 15 1 i 30 25 )
WL, S SRR IR e B 2 KOG T R A IR 1
e RJES . ARBFSEAE R EoR, SLE B SN E I MX2
KT, B S SLE 16 s FE SR IEARSG . A0 HAIL
il , AT g MX2 Fk T mid G NOD FEAZ AR5 5
M PEAEHE SLE 119 % 42 FIFEE . Meng 255 BF5 B,
MX2 {53351 SLE 835 fE7E NOD M 32 K15 538
PG IS . NOD 32 R AGR 1 45 H ke DG 2R
F1 3 3o I AT 75 S B A N 20 R R AR bR 4
JfiH NOD FEZ A 2 3k Rt AR 10 HM K 4
SRR T (47 A, I SLE B> A
FERIL,MX2 SRR T R A i v 388 5 16 n 2
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