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WIHHIAR B E KR X HITIIREIRE S NR2B EE B3 FKX
FENXKEHNXER

& EN ORI KRB

[fZ R K3 N- PR -D- RARB %4k 2B A (N-methyl-D-aspartate receptor 2B
subunit, NR2B) AR B & F VAWK F 5 AGF0AL B F L IRAR A AT M EI4 A, FiE &
T AR Fp AR B % 31 19 &”féf%ﬂ' 166, KP4 EE & a0 3 (Qtroop Color and Word Test, SCWT)
M 2R PAT AR, SR ,uﬁ?a“ yfa;ﬁb}ﬂm NR2B A B B 31 R ¥ AEAKF, KA BAEES
M E 5 A AR B K IRAR & AT ) AR F 09 A8 R P VA R =TT Logistics B )2 5 A7 2 5 A 49 AR E
KARJER G KIK, R CpGlo ‘?%4&%— 5 SCWT #1332 e 2 F FIEAR X (P<0.05), CpG6
FHRALFE SCWT &AM 2P HEAX (P<0.05). RE RMAPARTRIF D 5454 CpG T HALAK
Jrazj%mygmmmﬁ R IRSER M AR EE (P<0.05). 48 NR2B AR B3 T X F AL KF 5

TREASF AR P AR & K IRIE R 09 = A 5F 5 R ARAB X AT RE A X,
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Relationship between insomnia-related executive function impairment and methylation level of NR2B

gene promoter in patients with bipolar depression
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Autonomous Region, Urumgi 830001, China

[ Abstract ] Objective To explore the relationship between the methylation level of N—-methyl-D-aspartate re—
ceptor 2B subunit (NR2B ) gene promoter region and insomnia—related executive function impairment in patients with
bipolar depression. Methods 31 patients with bipolar depression and 16 healthy controls were selected. The executive
function of the subjects was measured by Stroop Color Words Test (SCWT) . The methylation level of promoter region of
NR2B gene in peripheral blood of all subjects was determined. Partial correlation analysis and Binary Logistic regres—
sion were used to analyze the correlation between insomnia and executive function impairment in patients with bipolar
depression and its association with insomnia in patients with bipolar depression. Results The CpG10 methylation rate
was moderately positively correlated with the number of words and colors in SCWT ( P<<0.05) . The CpG6 methylation
rate was moderately positively correlated with the number of color words in SCWT ( P<<0.05) . The increased Hamilton
Depression Scale score and methylation level of CpG9 were risk factors for insomnia in patients with bipolar depression
(P<0.05) . Conclusion Aberrant methylation in the promoter region of the NR2B gene may mediate insomnia in pa—

tients with bipolar depression. It may be related to the impairment of executive function related to insomnia.
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[AIFAAE 5 OCHE . A sh s e/ 1 4 5
BT AL S N- L -D- RASERZ 14K 2B W
( N—methyl-D-aspartate receptor 2B subunit, NR2B) 7E
AL EREIFRIBIEANRAT E . HL NR2B S (R it %
SRR BRI DC . B, ASHFSR I XU
TR NR2B J3 8 F DNA HIEKE, JHERELS
RUFHIHR 2 R AR OGP T I REIA B OCR . LA
XUREVAR £ Y S I Ml RV TR LB AR

1 #REFE

L1 ARZA %

HEHL 2022 4F 12 H—2023 4F 12 A Fpel T2 fifE
Bl 31 £ BUAHIMAR R . AW ARRHE : OFF 6 O piE
T2 5 GETT TS TR ) SO BE S 2 Wit s @
H1 2 Z A5 PR AL E IS W ; OFIRTE 18~60
& MR AR @ R AR R 24 5

( Hamilton Depression Scale 24, HAMD-24) /43y >20
AMER N iy (Young Mania Rating Scale, YMRS)
PPOr <7 5. MRAEDC 2% CRIEAR BT 45 4L (Pittsburgh
Sleep Quality Index, PSQI) P RUHANAR o M R

(PSQI=7 43) HAEJHRAL (PSQI<T 47 ) o

[ HAFE Zok A B Be Skt 23 (g hle AREL 16 44 ¢
NAFRUE . QO H RS SHARR R 324 B0 PE A TORT
B it s @ PSQI<T 4. GAFIATE 18 ~60 4,
PR ISR 5

A Z i HEER bR v . (O ™ 18 PR R
i s QAR JIER s AT HABAE MRS ; @251 |
RGBS HABAS PTG PR BTl ] . RO ©RER |
WL S e 02 s @id 2 6 A H 4z i AR sE . K
MBI S R G ERRYT

A5 T8 R SR AE B R R XN R BE e (e 32
PSSR (RIS : KY2023020968), FTA f
R R ABZS 5RO, RANSCHEE R ANEE
MBS

12 By

121 —fRBORbIEE

WAE P 2 ROAEIE . Ml . R, ZHH

PRI | WA s . BHA BT RHE %L (Body Mass Index,
BMI), 5 AMER E 1 A4 . e . HAMD-
24 PF5F . YMRS #5r . PUE/RIE RS (Hamilton
anxiety scale, HAMA) 74555

122 $RATHIREIE

K AR (AR 55 (Stroop Color and Word
Test, SCWT) 7 IFAlBTA ZiAE PATIIRE, 73k =
oy, AR B iR, R 45 Fb,
IR GETF RS A, A SO RO T R ik
Fronfe b AN T R Sl ey, 15l aR
INPAT DI REAH RS LU

1.2.3  DNA U WAL A EL 54 1k

T W R AT A 524 A I A A K i
5 mLZEATA EDTA HLBEE (BD AW ), (R
% DNA 207 & (S RINE R TEAYEARA RS
Al ) ARHCRIENYL DNA, FiR S BT -80 CIAAF&
o K EZ DNA Methylation—Gold™ Kit i£ 7] £ (Zymo
Research, F2[E ) X} DNA ¥E47 VAR R S 8E 1 5 4l
Ak, A A Ak B B I 2 A T 22 R S 0 72 IR
B AL A S s e DU AN

1.2.4  DNA FEALIN &

KM Massarray 5% ik 6 0 H JE 4k KF o £
W Bt 1, 2 WA S b5 L5 19 DNA 17
PCR IV & 4E4 4, 519K Agena EpiDesigner
T (http: /lwww. epidesigner. com ) X8 i) ) 41 i
rolW i &it, IEmMBIYITH]: 5'-aggaagagag
TTGATTTATGGAAAATATAGTAAGGGTT-3', X
a5 ¥ 41« 3'—cagtaatacgactcactatagggagaaggct
TCTAAATTTAAATCTCACACTCAAAAA-5', 5|¥)
FESPCR RNFEF WA 1, K2, R4
YR EAT BR 2 715 o B8 IS FE AT M B0 T T O
OIS B R, e B g alidk, R Agena
NanodispenserRS1000 fSAE4L (Axygen, FEHE ) ¥
W 4liAb )5 ) P~ ) #% 2 384—well SpectroCHIP®
bioarray (Axygen, [ ) Sh BT, SFEET
SpectroCHIP o8 d F MassARRAY Analyzer 4.0 JE

ctgatttatggaaaatacagcaagggtcttcaatttCGaactacagctcCG 1 ccttggagatgctttcCGzcagcc CGCGgecCGlcccaCGlegg
gocactgtetagetecectCG cecctcageCGetetcCGtCGgtgctgticccCGetgCGeeCGggaggageCGlecaCGegactCG gge

taagcttcttcccccttcCGtcccccttccatccaccttaccaccccacttccccagcacatgaCGStgggaagctgcctcCchcagagtcttagcaagag

00to000to000to0000

gtgtggagaaagaggaca

caCGtttttgagtgtgagacccaaatccaga

E1 NR2BEIIFR&MFE
TR R A9 Cp G i,
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18 (Axygen, EE) HATIEFUBIEOCMATHE & ®AT
)BT (MALDI-TOF-MS) JhHrfs i B &l . i
Epityperl.2 #f} (Sequenom) 345 Fik F B ALK
W TAE IR AE YR A BRA R I 7 i
®1 5|¥ER
Primer Start  Size T™Tm  GC%  C's
5% | 4) 1259 28 58.14 25
3% | ) 1755 27 57.06 22

w oA

&2 PCREIERF

i H SN P

BE 94°C  94°C  56°C T72°C  72°C 4<%
[} (8] 4 min 20 s 30 s Imin 5 min ®©
TEIEL 1 45 45 45 1 1

13 %it$rk

fiiFH SPSS 27.0 MEHEHA TSI 00T, FFEIESS
s, T Geas) FoRglin] LBSR BT ¢ K256
AFFEIESIMG, RIWM (P, Pys) ik, dHia SR

H Mann—Whitney U, THECFBERH (n (%) 14k, 41
[i4] Lt AR Fisher BAUIMERT: o SR AMIRARSE S AH G
PE, T logistic [IAAL M SURAIIAR £ 55 SR HIR 14 52
W2, AU, DL P<0.05 NM2ZESA 501 FE X,
2 HR
2.1 —f&FH
YA EESH LG IR X
(P>0.05), W33,
2.2 NR2B &3 F ¥ AAKF
“HIA CpG3., CpGT. CpGY., CpG10 HI (k%
bE, ZRA5IT#E X (P<0.05); ERIRA ., &
HRZH CpG3 f CpG10 FHEAL A S Tl e FRA , 2Rk
4 CpGT WEALRAL TR IRZL, CpGY H AL
fmTAERIRA, ZRWEAGIHE L (P<0.05);
AL R R = A ] e 22 R S 2R
(P>0.05), W54,
23 MABMAREZ LA RAMEHITIRMES
NR2B ¥ ALK 69 48 34 1

=AE—RERIR

TiH EEEEXT B (n=16) R (n=7) JMRH (n=24) ZIx? P
IR (%) 25.00(22.00, 41.25) 27.00(22.00, 36.00) 22.00(19.25, 39.00) 1.896 0.388
ZHE TR ) 16.00(16.00, 16.00) 16.00(15.00, 16.00) 16.00(15.25, 16.00) 0.331 0.847
BMI (x+s, kg/m®) 23.32+4.36 24.18+3.32 23.50+4.43 0.101 0.904
PR (& /5) 12/4 5/4 17/9 0.280 1.000
WA R (R /TE) 3/13 1/6 5/19 0.212 1.000
AR s (F/70) 4/12 1/6 5/19 0.273 1.000

F4 Z=HENR2BEEBEIFCpGH =K F LR

i H {4 (n=16) AERIRLL (n=7) KR (n=24) H/F P
CpG1(%) 37.90(30.14, 47.67) 22.11(17.02, 41.48) 32.51(23.88,42.09) 4.296 0.117
CpG2(%) 44.67+9.39 45.95+16.99 43.07+16.05 0.112 0.895
CpG3(%) 23.31(12.07, 43.80) 56.47(46.51,62.34)" 51.52(41.13, 60.68)" 11.277 0.004
CpG4 (%) 51.09+6.80 47.41£11.99 52.65+13.16 0.498 0.617
CpG5 (%) 35.42+15.09 44.77+6.77 44.10+11.89 2.284 0.126
CpG6(%) 45.51(34.40, 47.39) 37.44(29.19, 49.20) 43.95(29.19, 49.20) 0.358 0.836
CpG7(%) 50.70+10.74 40.68+10.11 39.29+11.30a 5.459 0.008
CpG8(%) 37.96+19.50 31.62+10.96 34.16+12.89 0.509 0.605
CpG9 (%) 40.94(33.74, 44.25) 30.20(21.46, 39.13) 45.35(40.19,51.47)" 10.775 0.005
CpG10(%) 20.85+13.25 37.14+7.93a 35.70+15.38a 6.360 0.004
CpG11(%) 44.02+11.53 44.81+12.10 38.62+12.95 1.233 0.301
CpG12(%) 40.12%15.64 43.90+19.85 43.31£19.55 0.175 0.840

T 2R S e B AH LA P <0.05, "3 R HAE R IRAH L i P < 0.05
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i FH OC 43 A 38 oF 2 AR S PR . RO K
HAMD P43 5 & P, NR2B J5 3T XA 4 CpG10
FeAL K5 SCWT #d] (r=0.569, P<0.05) [ SCWT
it (r=0.526, P<0.05) £ EIEMHK, CpGe H
HAL K5 SCWT 23] &2 i B IEAH ¢ (r=0.558,
P<0.05), W5,

2.4 ABIPAR E K ARIE IR TS e B AT

RS WBMEREE KRB X HITIIA

PRI 5 4R R IR 4 4F 0 I A8 &5 — ik &
Il R B8 REE Ry D3 A8 B E AT FL R 3 Logistic [B10H 4y
Mr, Bt P<0.1 A N A ZH &K Logistic [B11H
M A, E HAMD #F4r (P=0.034, OR=0.729,
95%CI: 0.544 ~ 0.976) FIfii &i CpG9 1y H E ALK
(P=0.028, OR=0.814, 95%CI: 0.677 ~0.978) 5
AHANAER B R IR AR OC, WLEk 6,

EFRE SNR2BFEL K FH MK E(r)

i H CpGl  CpG2  CpG3  CpG4  CpGS  CpG6  CpGT  CpG8  CpG9  CpGl0  CpGll  CpGl2
SCWTHiji] 0259 -0.044 -0.150 0.172 0346 0256 -0.083 0035 -0231 0569° -0.007 -0.028
SCWTHifa, 0287 -0.087 -0.136 0.196 0231 0356 -0251 0066 -0267 0526° 0011 0222
SCWTaid  0.034 -0.088 -0.183 0045 0030 0.558° 0.127 0257 -0.048 0429 0.169 0311

TE ARG MBI A E, R P<0.05

R6  WARMNEREE KERAEIK R N0 E = 247

i%Logistic g (P<0.1)

Z H &K Logistic[rIH (&4 [m] A/ 7]~ USA H)

e
OR(95%CI) B OR(95%CI) B P
CpG9 (%) 0.852(0.746~0.974) -0.160 0.019 0.814(0.677~0.978) -0.206 0.028
HAMD (41) 0.824(0.701~0.970) -0.193 0.020 0.729(0.544~0.976) -0.316 0.034
HAMA (41) 0.883(0.792~0.984) -0.125 0.025 - - -
3 itig ATAES NR2B JA 8§ X H AP 7 A 5 1EAh,

DNA H RN RS e 5 7, 5 BD
() A S LT AN E R S UIAROE 50 B B, =4
] NR2B Ji3 35 F X B 3 ALK HL B A7 22 51K CpG
P, X NR2B JH 8 7 X H I K eSS
BD 1y %A, {HENSMHAA B IR NR2B A H
FALKFS BD KR . FeEZET AN EBLEK
WIS 25 4 SRR B NR2B 35 K RAL K SE 1 7
X ZEH BD BY &A= 5 NR2B R ALK A4 6, 3%
Al BEJE T BD FR3 B A e i J R B0 A R e AL
SCAIR N (TR L i P AY oo 2 e SR U EZBTve i Ui
SEINBENE NMDA ZRF AL, 1 NR2B 2 [H
SE PR RTRES 5 Hd

ARG &I NR2B K 5 307 X H B ALK 5
WARES 5 R MRAEIR 0 K A 1, FF ST IhREZ
WA . A9 K BRAE 2852 1 1 R IR 4 25 I 7 4/
R ) NR2B 25 KRR . /Mg e Sl &
IR A R K B AN Ty R 5 1T B 5 L0 5 NR2B
FEIRWR DA 56 . X AT e R T R R 2 2 A i T B
H¢J5i NMDAR f NR2A/NR2B [T 1K NR2B #ik
I, B A L) 5 fiph AT 98 4 R NMDA A2 A%
BRFRAEALBEE S TR, SEONMIRERE ™. X

FATE & B = HAMD 740 5 R IRAEIRA G, X 5Bk
BT —ELS, FIIIDAR T 254 T B 1 5 i R Al
S 1 Y SIB i 5

AARGERI IR T SN AR 8 75 2% AR AH T T
et F KA 1 nl gL st A ML, (B4 — & i)
SRR B, FEARER . K, FRATHERT
AbFAMARIAM BD B . BLAh, ABFIEAR ST NR2B
FE 5 F1 DNA HAb 2 (A1 ] BEAHOCE . Ak T
HE—2 P RFEAR, AL T REI I BD B3,
FE LI, P HRFCUAR AR 8 5 % B A DG
PATIIRER 5 NR2B JE K H A AR IR &R .
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