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HWE . B 5WITREEZRB(AD) B4 f & K44 3F 4 25 RNA (LncRNA ) #4548 % 64 I A #5 A 1
(MALAT1) ., LncRNA# F 34 % #F A 1(NEAT) 69 k38 Tb, T L2 T AL AD £ B feikdn o A0
Y. Tk HIR20184F1 A—2021F1 A Hil K F B ERABE8 AD #5934 8 AD 28, IR F B4 1% 544904k
MR B A TR, SRR SR 3T B B A BB AR f2 7% LncRNA MALAT1, LncRNA NEAT1#9kik, B
TR e R B AR B A o A AR AL C R & G (hs—CRP) . @ 28 Ja A% 1B (IL—1B) . IL—-6. I JF 3R 5 B F o
(TNF-a) KT, ] HAFiP Ik A2 R (MMSE) #-4EA%r F fE . Pearson 3%, Spearman 48 5% P 5 A7 AD & 3 f &
LncRNA MALAT1, LncRNA NEAT1 &3 59542, MMSE##a, £ER-FatarE, ROC W& S ik X5
4R, LncRNA MALAT1, LncRNA NEAT1 (AT AD 894 B, 558 AD &7 LncRNA MALAT1 485
FE A MMSE 7 58 T 828, LncRNA NEAT1ARAM # ik &% T (P <0.05) . AD#4hs—CRP, IL-1B,
IL—6, TNF—a K -F & T3 B2 (P <0.05) , Pearson & Spearman #8 % £ 4547 % =, AD & # o7 LncRNA
MALAT1 %k 5 MMSE#4 2 E48 % (1,=0.587, P <0.05), 5 hs—CRP., IL—1B. IL—6, TNF—a/R-F3 2 i 48
% (r.=-0.522.-0.601.—0.574 #2—0.577, 3 P <0.05) , LncRNA NEAT1%:x 5 MMSE#4 2 fi 484 (r=—0.593,
P<0.05), 5hs—CRP, IL-1B7K-F, IL-6. TNF—a 3 Z EA%(r =0.487.0.588.0.611 #= 0.573, 3 P <0.05) ,
ROCH & 27, fiFLncRNA MALAT1# B AD # AUC % 0.915(95% CI:0.858,0.955), =AEIEFALA 0.98,
x4 SR A 94.62%(95% CI: 87.92, 98.22) , 4% JF M 4 81.48% (95% Cl: 68.61,90.70) ; f2i% LncRNA
NEAT1# 7 AD #9 AUC % 0.858(95% CI:0.791,0.910) , x4 16 AL % 2.37, H 3 5 69 S M 4 90.32% (95%
CI:82.45,95.52) , #HH % 72.22%(95% CI:58.44,83.57) , 45it AD & & £ # LncRNA MALAT Ak &k |
LncRNA NEAT1 &£ T a4 L AD K2 B Anikdn Ty ety , THEAH AD 6995 BiAn &4,
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Abstract: Objective To analyze the serum levels of long non-coding RNAs (IncRNAs) metastasis

associated lung adenocarcinoma transcript 1 (MALAT1) and nuclear paraspeckle assembly transcript 1 (NEAT1) in
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patients with Alzheimer's disease (AD) and to explore whether they are involved in the inflammatory response and
cognitive impairment in AD. Methods A total of 93 patients with AD admitted to our hospital from January 2018 to
January 2021 were selected as the AD group, and another 54 healthy individuals undergoing physical examination
during the same period were selected as the control group. Serum levels of IncRNAs MALAT1 and NEAT1 were
measured by qRT-PCR, and serum levels of high-sensitivity C-reactive protein (hs-CRP), interleukin-1f (IL-1p), IL-
6 and tumor necrosis factor-a (TNF-a) were measured by ELISA. The cognitive function of patients was assessed by
the Mini-Mental State Examination (MMSE). Pearson or Spearman method was used to analyze the correlations
between serum levels of IncRNAs MALAT1 and NEAT1 and the disease duration, MMSE scores and inflammatory
factors in AD patients. ROC curves were used to analyze the diagnostic values of serum inflammatory indicators and
expressions of IncRNAs MALAT1 and NEAT1 for AD. Results The serum expression of MALAT1 (Z = -8.381,
P =0.000) and MMSE score (Z =-9.904, P = 0.000) in AD group were lower than those in control group, while the
serum expression of NEAT1 (¢ = 10.479, P = 0.000) in AD group was higher than that in the control group. The
serum levels of hs-CRP (¢ = 14.575, P = 0.000), IL-1p (¢ = 8.503, P = 0.000), IL-6 (¢ = 10.739, P = 0.000), and TNF-
o (t=6.522, P = 0.000) in AD group were higher than those in control group (P < 0.05). Pearson or Spearman
correlation analysis showed that the expression of serum MALAT1 was positively correlated with MMSE score (7, =
0.587, P=0.000), and negatively correlated with hs-CRP (r, = -0.522, P = 0.000), IL-1p (»,=-0.601, P = 0.000), IL-6
(r, = -0.574, P = 0.000), and TNF-a levels (r, = -0.577, P =0.000) in AD patients. The expression of NEAT1 was
negatively correlated with MMSE score (, = -0.593, P = 0.000), and positively correlated with the levels of hs-CRP
(r=0.487, P =0.000), IL-1B (» = 0.588, P = 0.000), IL-6 (»,= 0.611, P = 0.000) and TNF-a (» = 0.573, P = 0.000).
The ROC curve analysis showed that the AUC of serum MALAT1 for the diagnosis of AD was 0.915 (95% CI:
0.858, 0.955), and the optimal cut-off value was 0.98, with the corresponding sensitivity being 94.62% (95% CI:
87.92, 98.22) and the specificity being 81.48% (95% CI: 68.61, 90.70). The AUC of serum NEAT1 for the diagnosis
of AD was 0.858 (95% CI: 0.791, 0.910), and the optimal cut-off value was 2.37, with the corresponding sensitivity
being 90.32% (95% CI: 82.45, 95.52) and the specificity being 72.22% (95% CI: 58.44, 83.57). Conclusions The
low expression of IncRNA MALATI and the high expression of IncRNA NEAT1 in the serum may be associated
with the inflammatory response and cognitive impairment in AD patients. Thus, they can be established as potential
diagnostic markers for AD.
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F0] IR o 15 2R 9% (Alzheimer's disease, AD) &2 L) i
AP AR T RE R 5 A0 AT D 450 O BERRAE Y A
M R GEAVEBIA A B e, i R A8 1k 1T S I
FrPE R i, 7™ JE R R JE A AR SR AT R R 58
2 Wl AD 20 AL, 30 AF BIF 50 TE S 1 28 22 A A
S IS A Fp 4 AR, L /IN I T3 48 5%
E A A 7 38 O 2 R AR B A 2 A RNA
(long non—coding RNA, LncRNA ) J& — 2 A 4 5 &5 H
Jit B RNA, 5% % A1 5 19 fili B 9 % S AR 1 (metastasis
associated lung adenocarcinoma transcript 1, MALAT1)
1A% 55 B 21 25 %% 5% 4% 1 (nuclear paraspeckle assembly
transcript 1, NEAT1) & 35 4F ok 52 2] 712 S E M
LncRNA , f 52 5 Hi LneRNA MALAT1 3@ 3o 410 ] 4% [
F E2 A5G K F 2 %3k, LncRNA NEAT1 i 3o i#
Wt/ -3 35 8 F A 5 38 2 5 /NI 540 1 s
M2 G B 0%, HORT & T LncRNA MALATI
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LncRNA NEATI 5 AD i 3% 48 5E A Ak A D) e 1)
KR A HGE . AWESE 53 BT AD 3 ML LncRNA
MALAT1 . LncRNA NEAT1 ) 3548 4k, 81T HE &
25 AD SAE S FA R D Re 4 -

1 ARSI

— AR

PEHL 2018 4F 1 H—2021 4F 1 H 7 I K 2# B g 1=
Be WA B9 AD HE 93 4 AD 41 . Hivb, W4 51491,
1 42 9] 5 ARy 48 ~ 84 % -1 (64.88 £7.36) % 5 1k
[ S 518 ~ 28 ke/m®, - 45 (23.47 +2.20) ke/m®; i
FE1~ 114, B3 (5.24 £ LIS AF s SCALFREE . 9 vh Mz
PLL 65 ], /N2 28 191 . 4 A h i - DAF & (35 EDRS
iR B2 W 5 g 1T T (56 4 B )Y AD 12 Wi b
1 s @MRI B CT fii i 42 5% g 25 47 5 QDI IR 95 b} 58 4
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TRAE, S BATR P BRI FE 2 M35 LncRNA MALAT1 ., LncRNA NEAT!1 3548 1k K2 Il R 7 X

245 W T S0 5 () il I L M A 43 A T A A
M Re E O E IR YL s @A I A B sk
PR s @A IO B A TR A2 5 @ R
Pgi s OAEAEBCEAT A A 280 o 55 3 B[R] AR
Bt 54 {5 ARG 5 2 S %o R A . HLep B3 1 34 461, Lok
20 ] ; A% 54 ~ 86 %, -1 (65.25 + 8.14) % 5 {R i it
FRHBC 18 ~ 28 kg/m?, -1 (23.54 +2.17) kg/m®; AL
BE b K DL 138 i, /N 16 9] o TR 2 — M TR L
B, ERTGEIFEL(P>0.05), AR HPE,
1.2 MiEEERE

K AR F # KM, LA 3 000 r/min &5 10 min,
B0 AR 10 em, BU VS W, BT -80°C VK48 ¥ R Ik
FERERE o BG40 I3 , SR A TRIzol 32471 £ $2 B i 5
& RNA, TaKaRa i % 5% 3% 7] & 5% 5% & B cDNA,
Narodrop %0 1iE cDNA ¥ &} 46 i, {ff OD260/0D280
1.8 ~2.0, #F 17 52 W) 2¢Ot & & R & B 5 2 )
(quantitative real-time polymerase chain reaction, qRT-
PCR) ¥ 14 . LncRNA MALATI iF 6 5| ¥ : 5'-
GCTCTAGACGCAGCCTCCAGCCCGAGACTTCT-3', J2
514 : 5'-CGGGATCCGTAGGGCTTCTCAAAACACC
AGCT=3', K Ji 44 296 bp ; LncRNA NEAT1 iE [ 5|4 :
5'-CTTCCTCCCTTTAACTTATCCATTCAC-3', % [f] 5|
¥ : 5'-CTCTTCCTCCACCATTACCAACAATAC-3', K
JiE 35244 bp. I AAF 95 C AR 1 90 s, 95°C AE Pk
30 5.63°CiE k 30 s . 72°CH M 15 s, T 40 MEFR . LU
GAPDH fE & N = & IE , 1E 1] 5] ¥ : 5'-TATGAT
GATATCAAGAGGGTAGT-3', Jx [a 5l # . 5'-
TGTATCCAAACTCATTGTCATAC=3', K Jif 4 22 bp.
27880 B 1L I LncRNA MALATI . LncRNA NEATI

FH OO e 3k o TR A% I T SR P K 2 I RS K 5
(enzyme linked immunosorbent assay, ELISA ) ¥ il # £
C JZ ¥ #E F1 (high—sensitivity C-reactive protein, hs—
CRP) , 140 ig £~ % -1 (Interleukin—1p, IL-1) . IL-
6. 1988 IR FE I F o (tumor necrosis factor—o, TNF—or)
KA R G BB RE SR S AT PR L BT A R
V4 BRR) G U  A5 0E 4T
1.3 IAZATHEEITA

& H 16 20 K #lAR & i % (mini-mental state
examination, MMSE ) "4k 57 120 Z N AT Th B8, (145 6
YL 302 H L 2ME 0 ~ 30 73, g3 {E B U A
I REMES e S DL b2 BT R < 2491
/N 2048 SCHE < 17 53 AN I REBE A
1.4 ZitEHE

B 53 BT R FH SPSS 26.0 G4k, i R
DA B« Arfk 22 (x = s) s (o7 B00RD 0 4347 4K 1] B
M (P, o) F77  Ho AT ¢ K 00 B R 00 S
43T F Pearson BY, Spearman ¥ ; 23 il 52 18 & T AEFRE
(receiver operating characteristic, ROC) g2, P <0.05
K EFAG R

2 &R

21 7 4 M ;5 LncRNA MALAT1, LncRNA
NEAT1 83t R iZEF MMSE 4 tb 5

P 4 1L 7% LncRNA MALAT1 . LncRNA NEAT1 4
X 4% 3K 1 Of MMSE PF 43 FL 8, 2 A Siit 22 X
(P <0.05) , AD £ Ifil 7 LncRNA MALAT1 #H X} % 35 &
FTMMSE 3431 T X B4, LncRNA NEAT1 A X} 26 1A
TR, WKL

*F 1 7ZEMmi%E LncRNA MALAT1.LncRNA NEAT1 83t %A =41 MMSE i£4 b 4%
255 n LncRNA MALAT1 M(P,.,P,,) LncRNA NEAT1 (x+s) MMSE -5 M(P,,P,.)
AD 93 0.82(0.74,0.92) 3.07+1.01 18.00(16.00,21.00)
Xif I 54 1.05(1.01,1.08) 1.68 +0.59 29.00(27.75,30.00)
71 i -8.381 10.479 -9.904
P 0.000 0.000 0.000

2.2 MWAMFTREREFKELLE

P4 hs—CRP . IL-1B .IL-6 . TNF-a 7K F- 3%, 22
A G L (P <0.05) , AD 4 & T &)
W2,
2.3 AD 2E & I i%F LncRNA MALAT1, LncRNA

NEAT1 £ i%x 5% 12 . MMSE i 9 0 4 ¥ E F #9148
X

Pearson ¢, Spearman #H J¢ P 70 #7 & 78, AD B &
ML LncRNA MALAT1 $& 3k 5 MMSE ¥ 73 5 1F A ¢
(r.=0.587, P =0.000) , 5 hs—CRP . IL-1B .IL-6 . TNF-«
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#

#2 MAMBRERFKELEE (pg/ml, xxs)

20531 -1 1.6 TNF-«

ADZH 93 3.10+£0.60 38.03 £8.04 107.15+ 13.51 195.66 + 12.80

n  hs-CRP

XFIRL] 54 1.87+0.42 27.41+£579 83.28+12.04 181.59 +12.29
i
P1E

14.575 8.503 10.739 6.522

0.000 0.000 0.000 0.000

IR G E (1, =-0.522 . -0.601 ,-0.574 F11-0.577, ]
P =0.000) , LncRNA NEAT1 ik 5 MMSE ¥ 435 i1 AH
% (r. =-0.593, P =0.000) , 55 hs—CRP, IL-1B, IL-6
TNF- o ¥ 5 1F #H 56 (r =0.487 . 0.588 . 0.611 £1 0.573,

1 P=0.000) .
2.4 IMFRAEERI LncRNA MALAT1.LncRNA
NEAT1 RiAxt AD B2 B )&

ROC #1 £k @R, Il LncRNA MALAT1 i2 i AD
i) AUC 4 0.915(95% CI:0.858,0.955) , f A3 It FHE
4 0.98 , HXF iy {1 #5E A A 94.629% (95% C1:87.92,
98.22) , ¥ 51 N 81.48% (95% Cl:68.61,90.70) ; Ifil
7% LncRNA NEAT1 2 W AD (1) AUC }y 0.858 (95% CI:
0.791,0.910) , Fe A e A Ry 2.37 , Hoxd 7 i) Sskvk
4 90.32% (95% CI:82.45,95.52) , ¥ S 1 Ky 72.22%
(95% C1:58.44,83.57), WFEI MK 1.

R3 MFXREIEFRF LncRNA MALAT1.LncRNA NEAT1 %12 B AD BIRIRE S

i . o AL 95% CI U/ 95% CI RS 95% CI
THR BR %o THR RR % TR ERR
hs—CRP 0.274 2.35 pg/mL 0.699 0.618 0.772 77.42 67.64 85.42 50.00 36.18 63.90
IL-1B 0.416 32.44 pg/mL 0.733 0.654 0.803 73.12 62.92 81.82 68.52 84.45 80.52
IL-6 0.383 97.23 pg/mL 0.719 0.639 0.790 62.37 51.77 72.21 75.93 62.42 86.57
TNF-« 0.425 191.20 pg/mL 0.716 0.636 0.787 59.14 48.5 69.27 83.33 70.72 92.10
LncRNA MALATI1 0.761 0.98 0.915 0.858 0.955 94.62 87.92 98.22 81.48 68.61 90.70
LncRNA NEAT1 0.625 2.37 0.858 0.791 0.910 90.32 82.45 95.52 72.22 58.44 83.57

LOF s WA R B R AT & 0 B - VE B A 2 I (amyloid B -

0.8: protein, AB)?ﬁH@*(ﬁ*ﬂﬁﬁ&ﬁ*ﬁ#%Eﬁfﬁ%*ﬂ

: Tau & [ B 9 02 16T B0 #h 28 21 4 2 982 AD fx

# 0.6 FE A ERRIES . BFR LB, AR BEIRDLAR A [

5 ol FEAE R I AL/ R AN, 5 AR ATk 7= A S5

: JUE J5 240 3 B N A DG, /0N e Jo 4 A e B TS A

021 —— LncRNA MALAT1 S RE TV M REE T AR R A, B BTG

oo P T IneRNANEATI 25 AD SR JEAESL A, AR R

00 02 04 06 08 10 RZTHE W & s AR DU ALAFI D", Bk Al 5E

1A SRR N 28 SR TN S5 AD R . B R, RS

E1  IEXRERERF LncRNA MALAT1.LncRNA NEAT1 HA AT M T4 AD RSl Ay A E

XIS #T AD i ROC i 2% 5L
3 i LncRNA J& — 2855 SEAR >200 4~ 4% 1 R 19 IE 4 1

AD BB FENKRHEEREH, KiEFEE
AEHE R, 2020 4R AD B E 29900 J1, % 2050 4
TR 2= 2 100 5™, LR AD A7 B T AR
WG 4548 . DIREAIAT R K P B RIS, SE 27 5 1
&, Wi TineEes, WAt SS50, W
AR R, H AT MR S8 e R AD ZE LT, IR

RNA, #4285 BOF A B2 6E, CHaE
FZ AT AD . A4 AR AE 2 Fh R 4 50T TN
PR L B LneRNA MALATI v T 44 o4& 11q13.1,
U JUAEIRE /NN R b AR, FRIA R AR
/IN 41 6 fili 98 0SB R A o 3T AR R R B BIF 9 TIE S
LncRNA MALATIL it 2 5 H AW G VE I o, 372
5 AR MR g & A . KRR . SHANG 460
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WFFE 7, i e i 35 P8 4 A /)N BB B T S vh
LncRNA MALATI £k F ¥, #ll LncRNA MALATI
Fk BAME 2T G/ ESEARRL .
2 FMHCAZ I RE SR . PATEL 2858 o, 4
P B 4 40 A OB AL i 21 2 LneRNA MALAT1 23k
T, B4 LncRNA MALATI 2% 3k RE 47 1 fiki 20 21
IL-1B . TNF-o 55 R4 4 I 1 3R 3k, Tl 28 48
i . FIRBFFEIR R LncRNA MALAT 5 0 28 48 9 2
NN T RE B VA OC . AR R R, AD 4L
Il 7% LncRNA MALAT1 ik fik T Xf R4l , &%
LncRNA MALATI £ 5 AD &R #2 . MMSE 4 Iifi JK
AD B EE JPIRS AN I BE R4S 77 2, hs—CRP .,
IL-1B8. IL-6. TNF-o & AD H3# I35 0 W3 48
iE 40 ML D - o AR BSR4 R AIESE, LncRNA MALATI
KRR 5 AD [ 35 RAE S T FA ) e B I %
PIMI S, HHLHITT RS AD 53 Ik 4 2L 5% 0 v 5
2 LncRNA MALAT1 K540, LncRNA MALATIL A
FiE FH miR-125b Kk T+ 5 . miR-125b4F 4 AD
BRI bR Y, TEIEHE AR KE /W . I ph 2t
RAK | FESH AU Ty R S AR M.
W58 W, LncRNA MALATI1 RE#E ] K i miR—125b
Fik, BEMRIL-6, TNF-o £ik, 0 AD BRI pf 25
RIEFT, fRib g B K,

LncRNA NEAT1 W47 F A G 44K 11q13.1, Hix
Yo (R SRR IE 2 & SR s, PRI AR R K
WS HE T HAERE S A/EH . W LncRNA NEAT1
il 38 1 ¥ 2 miR—486-5p ] 15 4% 7 /& 4A1/Wnt/B -
AEAMF S EEE, (R Epman s . E%
AR B, AR & B, LncRNA NEAT1 82 5
R 4 R G , I KUKHARSKY 26" 58
7N, BB LneRNA NEATT 3 P Af 4 2 /)8 Bt A2
A&, EX/NBUAFITIEE . B EhTIRE T M . NI
B R T N i 7 N R R e R RN
LncRNA NEATT A] 10 i /1N ¢ S5z 48 Jfd ) 12 46 M1 3R A4
WA, Fdl LT, A B8, LncRNA
NEAT1 % [l miR-107 Jin & AR i B TR 5 1
ZIu ™. AR AR R, AD 4117 LncRNA
NEAT1 ik & T X M2, 48785 LncRNA NEAT1 £ 5
AD Kt # . 3 — 20 7 Mk 5%, LncRNA NEAT1
1t Rk 5 AD B 50 RN AN T RE AR 2% DI A
X, HALHI AT BE 5 LncRNA NEATT AJ 42 g /)N it 5 41

Ji 1] A1 9 R A AL, BRI AR A 4 L R -, A0
L UIe A k", B UWARE 1 0 1L-6 . TNF-« % R IE
N R 5 & 1 AD LR UE R T, BRI GG i AR
RIKSH5AD K4 . BEP., 5K, LncRNA
NEAT1 GE 18 i 75 45 miR-124 F 3 B 23 WA 1 63522,
$& 78 LncRNA NEAT1 & 335 16 A G 38 2 35 fin AR %
TRAF R /NI JOT A0 o B T AR, R A A AR R T
Z 5 AD A KR, BBEVHAG T ILTE 55 T8 bR A
LncRNA MALAT1, LnecRNA NEAT1 A%} AD /)2
Wr Al , 45 B 5 78 LncRNA MALAT1. LncRNA
NEATI 23512 Wi AD 119 AUC 43 5 0.915 F11 0.858 ,
i 2 K T Ml % hs—=CRP, IL-1B. IL-6. TNF-a 7K
-, UL I LncRNA MALAT1 ., LncRNA NEAT1 %
KX AD B RAFHIZ W A .

Z5k b ATk, AD S35 17 LncRNA MALATI ik 3%
ik, LncRNA NEAT1 & 3R 3k, P& 0l it 2 5 AD RIE
S RN DI Re 4405, T AE S AD 2 Wikr & . (1
A HF IS AEA A R, H A X LncRNA MALATI,
LncRNA NEAT1 5 AD (9 /E FHBLI 1 oK 56 4 W1 i, i
T E— 2T

2 £ X W

—
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