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 E.HE HEITKEEESS RNA SIX30S1(LneRNA SIX30S1)1EFT/R I IE 2RI (AD) i3 vh 19 ek KOV R IL 53R (AL A Y b s
Yy i B-TE M RE AR T 1-42(AB, ) R AL tau 8 11 217 (P-tau 217) WA 4R BEE T (NFL) AR, 7735 AIA 157 B AD %
(AD 1) i1 45 2 A E & (R HRZL) o MR I PR A1 A 52 B 38 (CDR) W43 AD S8 3% 43§ B2 AD 2 (65 91 Al v 5 B2 AD 41
(924) o N7 F 32 1R ERAEHHE (ROC) 2R 047 LncRNA SIX30S1H.4 AR, , . P-tau 217 B NFLXF AD BT . SR JH iz R 24
KRBT AD BB IMLTE LncRNA SIX30S1 3K /K F 55 AR, P-tau 217 J2 NFL (9 AH G . 85 R AD 24 Il ¥4 LncRNA
SIX30S1.AB, ,P-tau 217 J¢ NFL 7K - 45 & T Xl 2 (P<0.001) . P HJEE AD 20 [fiL 7 LncRNA SIX3081,AB, . P-tau 217 2 NFL
K- 15 F 4% B AD 41 (P<0.001) . ROC I ZE 43 BT {2 7% , LncRNA SIX30S1 45 AB,,, P-tau 217 K NFL 5 AD f i 28 T ifii 1
0.977, WA BE Ky 95.38%. #1543 HT i 7% , AD #3175 LncRNA SIX30S1 % i5 7K - 5 AB, ,,. P-tau 217 &% NFL # & iF #] 5¢
(P<0.001). #5i¢ AD 3 MLiF LncRNA SIX30S1 Rk Thi , Him ik 5 8 B A W br ) 52 5 HC, LneRNA SIX30S1 85
AB,, P-tau 217 2 NFLXF AD H AT BAF (4 i A5 (8
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Abstract:  Objective To investigate the expression level of long non-coding RNA SIX30S1 (LncRNA SIX30S1) in
patients with Alzheimer’s disease (AD) and its correlation with protein biomarkers such as B-amyloid 1-42 (AB,,,) ,
phosphorylated tau at threonine 217 (p-tau217), and neurofilament light chain (NFL). Methods A total of 157 patients
with AD were enrolled as AD group, and 45 healthy individuals who underwent physical examination were enrolled as
control group. According to the Clinical Dementia Rating (CDR) score, the patients with AD were divided into mild AD
group (65 patients) and moderate-to-severe AD group (92 patients). The receiver operating characteristic (ROC) curve
was used to assess the value of LncRNA SIX30S1 combined with AB, ,,, P-tau 217, and NFL in predicting AD, and a

Pearson correlation analysis was used to investigate the correlation of the expression level of serum LncRNA SIX30S1 with
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AB,,,, P-tau 217, and NFL in AD patients. Results

Compared with the control group, the AD group had significantly

higher serum levels of LncRNA SIX30S1, AB,,,, P-tau 217, and NFL (P<0.001). Compared with the mild AD group, the
moderate - to-severe AD group had significantly higher serum levels of LncRNA SIX30S1, AB,,,, P-tau 217, and NFL
(P<0.001). The ROC curve analysis showed that LncRNA SIX30S1 combined with AB,,,, P-tau 217, and NFL had an area

under the ROC curve of 0.977 in predicting AD, with an accuracy of 95.38%. The correlation analysis showed that the

expression level of serum LncRNA SIX30S1 was positively correlated with AR, ,,, P-tau 217, and NFL in AD patients

(P<0.001). Conclusions

There is an increase in the expression level of serum IncRNA SIX30S1 in AD patients, which is

associated with abnormalities in protein biomarkers, and LncRNA SIX30S1 combined with AB, ,,, P-tau 217, and NFL has

a good value in AD screening.

Keywords: Alzheimer's disease; long non-coding RNA SIX30S1; B-amyloid 1-42; phosphorylated tau at threonine 217;

neurofilament light chain

BT SR T 2R 995 ( Alzheimer's disease, AD) & —F L)k
A1 TR A2 R AN N Ty 8 464 55 Ry 0 1) ot 22 3R AT PR R
g, PR E R H O IR B @ . HET, AD
1912 W 3 ZAR SN PP AL 5 AR A 4 (BT A7 AR
22 e AW 2T LU e LA B R R 1R T Bl
AR o B, BR T AD 3 05 25 A 25 0 X e i 1) B
WP S THEAEEE L, B-IEMHEEN 1-42
(B-amyloid 1-42, AB,,) & AD & B Hh i A% 0096 FiL A
FZ— H5HREATURBOA N 2 AD KA & e i) X
9K B R E . #E #R 4k tau 2 11 217 (phosphorylated tau
217, P-tau 217) & % 45 B UE M 2R 1 BEBR 5 #2040 4
FR OB AL , PR G AD g 31 8 B e e HL s BEAR L, © L
i AD R T A A i BAR B 2 — . Mg iR A
(neurofilament light chain protein, NFL) J& — Ffi #l 28 5T 4§
SR ER 1, T B WA 28 T A 2 45 05, 6 VA R W
AD i 2 AR i R B BT — M . LA SR R R,
K %5 4F 9% #% RNA (long non - coding RNA, LncRNA)
SIX30S1 38 1 2 5 5 fil ] BB 1  #f 48 5AE A& T At T LU
FARRARTRE , I AR 22 TC IR R, 52 A A Y
A J A A AD (5 B A bR AR AT R
SR, T LncRNA SIX30S1 5 AB,,, . P-tau 217 K NFL 1)
RERM AN, ZR R & WA AT BELE AD 2 W h
KAR TR Y R o AS BF 5 GE o A I AD BB IV
LncRNA SIX3081 KAV, 70T H 5 AB L, \P-tau 217 J¢
NFL (9 R HEPE , IR 2 Fiobs & W B G % AD B B0 A
{H, BN AD BT HAES %
1 BREDE
1.1 HRIFEK

WA 2023 4F 5 H 22025 4F 5 H o [E A R AF AR B)
PR BAES JLNO BE BEif i) AD SB35 157 . Horp, 53
PE 96 i , % P 61 B 5 4F 1% 61~86 %, °F 4 (72.38+
6.40)%

AFRUE - (DAD 12 W4T (o [ Baf 1 5 1 R i o
BT HR R (2020 4R )5 ()4 >60 %7 5 (31 KBRS

« 20 .

B (DB 58 BCTAL AR T o

HEBRARAE - (V)L sk 28 M50 T 8O A e i 5 (2)7™
HOR A T PRI PEAS 5 (B)EIE HF B e 0 | M i B
i 4740 45 TR

T PEBON I REIEF MK FE# 45 A4 A Xt HRAL,
b, B30 6, Lok 15 )5 4Rl 61~82 %, F- 1 (71.84=
537)%

AT G AT G AR IE N 25, H 228 A1 [
B2
1.2 IERZERHSE
WCAE T A BB A BE IR Y S 2R 0 b} A R AR i P
RS A2 BB AR R s, LA R bE R 2R A I
JULIEF R R | I8 FUARS I 25 4 . Uk H X AD BUE AT IA
) BE i R4, AL FE ] 2 6 HCIR S K A i 3 (Mini
Mental State Examination, MMSE ) F152 45 ] /R A FITEAS H
2% (Montreal Cognitive Assessment, MoCA) .

1.3 o4

8 4 It PR 1 % 3T %€ 12 3 (Clinical Dementia Rating,
CDR) P43 4% 157 5] AD i85 43 2 B AD 41 (65 f4i] ; CDR
PE4r=14) M B B AD 4 (92 3] ; CDR #7432 43 ) .

1.4 ERISHRA

KA AD FEE A BEU H RN B8 L AR it 23 i i ik If.
5 mL, B0 J5 8 05 B T -80°Cuk A R 15 /6 . R
TRIzol ¥: 2 HUE RNA , 76 ABI 7500 %1 96 it 5 HE 58 4 i 5
JZ I (polymerase chain reaction, PCR) 1Y I 347 PCR J2
N o R IE R0 51945 0.5 wL, cDNA B 1 L,
ddH,0 8 pl, TagMan™ 10 wL. PCR S £& 4 : 94°C Tl 2%
P£ 5 min, 94°CZEE 15 s, 60°CiE & 20 s, 70°CHEfH 30 s, St
40 MIEI

L GAPDH i N &, K A 2°%% ¥ 11 5 LncRNA
SIX30S1 ik K-,

R FH T 366 4 2 VI B0 32 00 22 IV A B, L, P-tau 217 J¢
NFLZK-, 37 &0 1 R&D A Al .
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L5 Zit#EH*E giitrE .
K SPSS 26.0 B BEAT Bt r o AR R IER M 2 BR

FLJ5 2255 W GRS B Ar i 22 (£ 5) 3R, AL L
BRI e A 50 o HECFOR AR 43 2% [n (%) 155
7L AP BCR G R B o BT 32 0K A R AR R AR
(receiver operator characteristic, ROC) il 243 ¥ LncRNA
SIX30S1 8.4 AB, ., P-tau 217 J2 NFL X AD fY T 48
K T B IR AMAH G R AT AR G HE 20 B o P<0.05 Ry 255

2.1 ADEFRBARLFRLLE

AD 20 5 %5 BRZHAE PR AR IS IR E R HF AR
M PR Z S M LR AR IR | 20 45 R i 21 88 11 6% L
i, 2R SR X (P>0.05) . AD 4 MMSE 4> &
MoCA V431G TR R, 22 5 349 G227 55 L (P<0.05) o
W1,

x1 ADEAMMNBABELHFMILE

A %t B 40 (n=45) AD 28 (n=157) XAE P1A

PR

B [n(%)] 30(66.7) 96(61.1) 0. 454 0. 500

Lot [n(%)] 15(33.3) 61(38.9)
Y (v s) 71. 84+5. 37 72.38+6. 40 1.207 0.294
HEIH/ (kg/m®) 5 (x + 5) 24,1542, 48 24.70%2. 56 0.813 0. 475
FHFFWIF; (cxs) 13.40+2. 53 12. 58+2. 61 1.528 0.168
M4 B /mmHg; (x + 5) 121. 95+18. 20 124. 37421. 50 0. 650 0.591
A7k E /mmHg; (x + 5) 82. 84+7. 96 84.70+9. 15 0. 586 0. 637
AD K% £ [n(%)] 1(2.2) 9(5.7) 0.916 0.339
BIA % [n(%)] 7(15.6) 38(24.2) 1.511 0.219
BB £ [n(%)] 22(48.9) 82(52.2) 0.156 0. 693
fo#5/(mmol/L) ; (x + 5) 5.90+1. 18 6.12+1. 53 0.924 0. 447
JiF 8/ (mmol/L) 5 (x + 5) 4.74+0.76 5.08+1.25 0.908 0. 451
s JUBF/(pumol/L) 5 (x + s) 79.36+17. 20 81.95+23. 62 1. 106 0.328
FBi/(umol/L) 5 (x £ s) 175.20+31. 64 189. 37+52. 40 0.571 0. 652
G i E/(X10°7L) 5 (x + ) 6.35+1. 40 7.20+1.96 1. 240 0.287
s @ /(g/L); (x £ 5) 123. 74+12. 80 119. 26+16. 81 1.493 0.172
MMSE #5473 (x + 5) 27.85+1. 64 18.30+2. 70 12. 802 <0. 001
MoCA #4243 (x + 5) 26.53+1.42 15.72+1. 68 15. 427 <0. 001

VE AD=IT /R 35 B s MMSE= 4 5 4540 4k 46 & & & s MoCA=245 A RiAJmif & &,

2.2 AD A FAxt B 4 I ;% LncRNA SIX30S1.AB, .,
P-tau 217 % NFL 7K L8]

AD #H If1 75 LncRNA SIX30S1.,AB,,, P-tau 217 & NFL
KO TR AL, 22 B S0t B L (P<0.001)
k2,

2.3 AD £ & R [E &R & E M %5 LncRNA SIX30S1,
AB,,,-P-tau 217 % NFL 7K 3 b 8

H L AD ZH 1ML 7 LncRNA SIX30S1.AB, ,, P-tau 217
K NFL K- T B AD 24, 2 R WA G it % 5 L
(P<0.001), L3 3,

2.4 LncRNA SIX30S1BX& A, P-tau 217 5 NFL %t
AD W TN E

RIS REZH A2 BB, I35 LncRNA SIX30S1 F k7K F

T AD () fe HE A A 2,51, H: 52 508 A S5 R 4 i oh

%2 ADEMF B4 M5 LncRNA SIX30S1.AB, ,,.P-tau 217 %

NFLKELEE  (x +s)
LncRNA P-tau 217/
4 7] %%
SRR SIX3051 AB,,,/(pg/mL) (pg/ml.) NFL/(pg/mL)

FHEZE 45 0.95+0.21 125.18+26.73 1.35+0.24 18.37+4.10

ADZE 157 3.26+0.94 194.72+46.38 9.83+2.16 53.26+11.61
A 18.510 9.784 13.215 11.473
P& <0. 001 <0. 001 <0. 001 <0. 001

i AD=FT iR 3 % 5 ; LncRNA SIX30S1=%43F % 4 RNA SIX30S1;
AB,,=B- A HE & 1-42; P-tau 217=FF82 4 tau 217 NFL=A} 22 2 42
wEka,

84.25% 11 88.96%. LncRNA SIX30S1 It & AB,,,.P-tau
217 M NFL 1 AD 69 i £k T 1 2 (area under the curve,
AUC)FOK, HERIE 7 95.38% ., WEAME 1,
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&£3 AD BETEHIREEME LncRNA SIX30S1.AB, , P-tau 217 B NFL/KFLEEE  (x £5)
215) 3% LncRNA SIX30S1 AB,,,(pg/mL) P-tau 217 (pg/mL) NFL(pg/mL)
BEADA 65 2.17+0. 62 158. 20+40. 16 5.50+1. 08 35.28+9. 74
¥ EEAD A 92 4.30+0. 94 231.74£62. 75 14.12+3.70 70. 62+15. 83
t18 19.618 11. 406 15.528 12.973
P <0. 001 <0. 001 <0. 001 <0. 001

7 : AD=I /R 32 5% % ; LncRNA SIX30S1="K 4t 3k % #% RNA SIX30S1;AB, ,=B-EM £ § 1-42;P-tau 217=FE AL tau 217; NFL=AY 2 £ 524 % G,

%4 LncRNA SIX30S1E& AB, ,,«P-tau 217 % NFL 3F AD F) B /&

F5 4w FAEAAL AUC(95%CI) PIE REEI%  HFHEI% FE = Wi A 1% Wé
TR/ % TRIHEI% FiEid

LncRNA SIX30S1 2.51 0.870(0.806~0.931)  <0.001 84.25 88. 96 93. 64 78.95 85.20  0.732
AB,, 181.26  0.791(0.735~0.851)  <0.001 82.17 78.52 85. 16 75.28 78.36  0.607
P-tau 217 5.92 0.856(0.795~0.921)  <0. 001 87. 40 82. 65 86. 10 84.27 83.16  0.701
NFL 46.17 0. 840(0.782~0.898)  <0.001 85. 36 81.74 84. 63 82.25 82.30  0.671
v I B A - 0.977(0.913~0.996)  <0. 001 99. 42 87.53 92.74 95. 62 95.38  0.870

& : AD=FT /R %% ; LncRNA SIX30S1=+ 4% 3F %3 75 RNA SIX30S1;AB,,,=B-E##E & & 1-42; P-tau 217=BFBR AL tau 217;NFL=4b & £ 524t &

G ;AUC=H & T aE,

1.0 7
0.8 =
0.6
&
9
04 -
LncRNA SIX30S1
0.2 < "t =AB,
——=P-tau 217
——NFL
-------- P4
O'O T r T T ]
0.0 0.2 0.4 0.6 0.8 1.0
1-Rp 5 2
B 1 LncRNA SIX30S1 B4 AR, ,~P-tau 217 Z NFL R AD
# ROC ¥ 4%

2.5 ADHEFHIME LncRNA SIX30S1RiZKESAB, .-
P-tau 217 X NFL {48 %14

M 7R, AD R I1L3E LncRNA SIX30S1 £ ik
K5 AR, (r=0.751, P<0.001 ) , P-tau 217 (r=0.863 ,
P<0.001) } NFL(r=0.824, P<0.001) ¥4 & [FAH X,
3 e

AD 8 U1 A AL A 58 4 B Y (H B0 i o 3R
BT, H B P T B % AR Y S8 DU tau B 1 AR 3 J3E
W2 Ak | P 28 2R DS G 438 25 L DA B 28 fink oy g e
SRS e R R SL AR 5 S0 28 0 A8 T R ZE fi 4t
P, BTSRRI E5 1 5 D e % , AR AN 5id
TCRESI NI AB i —F BIEMFEER Y —FIE 2, H
S A R AT AE 2 fil v] P | AB A A A A A
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P 58 7 T 2 R S, T B 2 AR TR 4 N 4%
BEIR & AD FUA I T BE T B 4 G s 0w I =2 —1
P-tau 217 fF 4 tau 8 FITE 20 2002 217 {57 s i i Ak 7= 1
551 28 IR T A 9 45 ()8 1R B AR OG AR T AE b
AW, HAE AD KU B B AR AL USRS O
AD 2 W7 7RO B A% AR S . NFL A& —Fh
AL SRR 1, Y b 2R TT A2 A R A B S8 AR R NFL g
T8 ) YRR IV, A ST i b 22 3R 4 A 9 8 o
115 Th 1R, 2 B AD bl 25 45 £ (1 U B 2 e b
AW N, Lnc RNA A GE i SR 3R GA AR08
FNE JE S 5 fale o] A DL e S 5 au 2R 1 S TR AL R R
SR LA S BIIRYY  FE AD W & A5 R R 5
YE R LncRNA SIX30S1 & — 45 i T A 2K 4t (5 &
5q21.1 FAY LncRNA, &K 2523 kb, FEAEMZ R G H &
ik, HAGR R S HEN 20T Re S8, AT IR AD 2
PR DA R AD IATT T A e BT RR

AWFFE 87~ , AD 21 ML 78 LncRNA SIX30S1. AB,,.
P-tau 217 K& NFL /K- i F X% B4, ifif FL7E 5 AD 4+
T E B TR ADA . #oR XA YRR EY) S5 AD
(1) B AR 2 DI AF G, it B R s () A7 AE SO ™ E R
PR HAE AD IS WT e 1 A AN R W EL A VAR
(I AN . 31X 7] BE & LncRNA SIX30S1 i it & 5 il 4%
2t S A 28 S R S I K AN I R T A A A R
AB AR | tau 2 BRI Ab Sl iR 28 28 0 A5 iR A2 A1 1 0
PRI T8 AD B9 & KR R4 — 2 A AE AD SR
R, AR, REETE IS M FEREEL 15 R M4 R 0E 5 Ak
JO7 38, AR A B, AR e B P SRR 217 37 sk FEE
W2 A A B P-tau 217, 5 BOM 28 21 4 96 45 T 58 fioh Ty e i
s et et g | & o eV (ff NFLRERCGH A I
AHSEAHTL 7R , AD R LT LncRNA SIX30S1 ik /K
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5 AB,L, P-tau 217 J2 NFL ¥J 52 1IE M X . % 9] LncRNA
SIX30S1 B mFRIA T ES 5 AD FHC BITEMFETTR  tau B
AL B i 2 AR i A% R BRI R , 55 15 2 A 1)
A&, A SBAE N e AD P 5 AR B A AR
Hojjati 2 7 BF9E 48 1, P-tau 217 7€ AD I PR B B B ] 7+
1o BEB IR R TGN, 550 N taw 5 B 67 far ANIA 0T B
FYIA I, 2 AD = B R S I LR A 0 hs & . A AR
R, NFLAKEARE 5 AD I R 5349 vaw o5 24 671 far S fiki 22
A AR 0 A DG, AT AR Wk 2R AT PR AR 1) s A
i, A AD R T PR S5y s R L R S (5 B

AW 5%, L7 LncRNA SIX30S1 2% ik /K B 4
AR, P-tau 217 ¢ NFL 7£ [X 43 AD £ 3% 5 %] HE N BB e
B P S 0y S0 AL fE L AUC R 0977, 1fE B B N
95.38%, X —45HFEM, LncRNA SIX30S1 AV 5 AD %
HS R YA G, H g F R A A E AR EYHER
FIBIEE ST . W FrRIAE S RNA bR 568 i 2B 471
TEPRAE A 78 B TR A O AT | vRRS B ) TR R, S AD
14 U1 0 Al B2 W B TG 1) M T 4 L R A I PR T L
Kubota % 55 & B0, 15 T o — 48 45, AR, Al P-tau
217 BB B TR R 1 35 B DA N B A B B AD AR
H 6 AD BRI A OGS AR N —FPIC A EEER
EYIRREMA G . AA IR, LncRNA 1E ) AD & 9%
ML () S B 2 7, 76 AD FR v R 25 Rk Rk,
HA IS WA bR s F3R 7 05

ARG MAFTE—E W SR R . B0 REAR AN, 45
W] BEAFAE R Ay 5 FLUK, JC A 57 LneRNA SIX30S1 %34
A5 AD BIRZ RMRESR X R, ik, KARIDH I EZE
Wty L RFEA AT HE M BA B F 5E 3F — 25 58 UF LncRNA
SIX30S17E AD Hr il PR A8

2 E TR, AD fB 3 113 LncRNA SIX30S1 %35 /K
HBTE, e Rk 5 E ALY EY 55K,
LncRNA SIX30S1HEG AR, P-tau 217 &2 NFL X AD HAF
AT IR (L
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