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[Abstract]

In this paper, the types and expression characteristics of microRNAs related to cognitive impairment in

schizophrenia patients were reviewed, so as to provide a reference for further research on the characteristics of cognitive impairment in

schizophrenia patients, and to open up new ideas for further research on the molecular mechanism of cognitive impairment as well as

subsequent precise treatment and prognosis evaluation.

[ Keywords] Schizophrenia; Cognitive function; MicroRNA

KA o3 20E 2 — 4 585 A ¢ R IR R A2

22 75 PR 25 0 (10 S P T R g, B S
B AT R I N D BEAE 22 7 T A, A& R
RN 1% . BFFE B KG #i 240 B e RO
WAL 2 WA D AR 32 400, IR R R 3R ie 12
S AT ] PRAT TSR B AR T RE T R
FEAETE I ORGP A3 240 B SR Sy A TR R R
FE AR R R SRR TR 2 Bk R
(SR SmAR SR, st A5 F 8 F6 BH  RG A 43
SUE 2B TP 4 FR 48 AR I R Y94 S0 RNA
(microRNA) i) 5 H 2235 , microRNA 5K ¥ 73 ZL5E
BE NI RE R G B LS T R B, X
il 7R 2 microRNA YRGB 73 S0 B35 H1 ) RE e A
() &R HL AT KT St T R AT R R H
R HEAT T A SCWF 5, (HAT 5 = XF microRNA 58 #

HEWH  ~FERHT - B RN SR T A
T 3 4 (T00 H 44 FR < 00785 25 1 PR R 4 0 23 S0 DA 0 e A i 0
W TP ROF 2, T H 45 :202001AY070001-036)

O3 BUAE BN D RE R AT 1Y ¢ R R R EAT RS
. P, A LR SAEAHOCTORE, AR AR 2
AE F 3 AH G Y microRNA it 28 K L2 ik K5 0545,
HE— 2D BF SRS P 73 0 58 25 DA 2 RE A% B4 23 1
LTS SR HEIRTT K B AT TR L o

1 BREFE
1.1 HERRESHRERR

L1.1 BEBKIE

R B AE T =R 3 07 $ s 2 PubMed il Sci-
enceDirect W 3% 1 SCRK , K2 05 FR 4 2016 4 1 A -
202143 H o KT N AME DR it 43 240E B E A FN DD
BRGS0/ RNA SCR B SRE T2 5190
1.1.2 HERKBE

T SCRSE B T R R R R 4 SUIE T R B4 SLAE
FRE KGR RLRERE /N B R A RLRE RE RR 20T

291



http : //www. psychjm. net. cn

PUJIKS #h BAE 2021 4E4 34 55 31

TSI M IS R T e I S1 1 14X T N
HTREAI NN I RNA” “microRNA”
“miRNA”“fE AR D RE MG AR R Bl K B iR ™ s
L SC K R 3R] SR “Schizophrenia” “Schizophrenic
rat” “Schizophrenic neurons” “Cognition” “microRNA”
“MRI”“fMRI™ “DTI" o 7 3CH 38 20 - RS 8 o 2LAE
OR A5 #ll 3 ZLAEAF /)N Bl OR K A 43 2L AE #F Bl 22 0T
2072 ) AND A EIZIfiE OR f#/)» RNA OR miRNA
OR microRNA OR #% H:4% OR D ag g LR OR IR
K B A% 5 95 SCKE & 3 (Schizophrenia OR Schizo-
phrenias OR Schizophrenic disorders OR disorders
schizophrenic OR disorder schizophrenic OR Schizo-
phrenic rat OR Schizophrenic neurons) AND (cognition
OR cognitive dysfunction OR cognitive dysfunctions)
OR (dysfunction cognitive OR congnition impairments )
AND (miRNA OR microRNA) OR (MRI OR fMRI OR
DTI) .

1.2 XCERAN SHERRFRHE

B UE - OBIFFE XS R 156 (I bR pie 73 2
(% 10 ji ) ) (International Classification of Diseases,
tenth edition, ICD-10) 4§ i 73 2¢4E 12 B 7 1 19 &
NG BURE RE /N SRS P SUIE RE A 22 0T AN
JL s A FE A 2 A A 43 BU0E B8 E N D BE R A
/N RNA B9AH I , G045 7 AL . microRNA f9 5%
ki HINVADBE R R IR R R S OC R @A TF AR
4 PP SR s @ ST AT E R T 55, B B2t
RUBEYE AR . HEBR AR O 2 & Rl H L
Hh 9 Sk s @JE 1 3R A4 ST ST
13 XIS REE

JUE R i R SCHR AN A FIHE BR AR 2R AT SCHR G 3
TG o ik Bl 15t T R A7 2 AT A0 O, 1] 152 4
SCHEATHE Rk, Z Jm o — T ARE AT
i 3 , 0T AT 4 U0 SCHR T 5 DI A e 2o X e 4 SC
FIR A X6 P B 35, 2 Y 5 AR SR A S A I R AT 1A
2N SCEREE PR, 8L ) B A itk
Frag i .

2 &5 R

2.1 PHANXEHIERER

WA R R BOCHER 2 113 55, Horp s S S ik
1 677 5, T SCCHk 4365 o SCHRFG R AR LA 1,
292

L EAEIN . 5. PubMed#ScienceDirect
BErE, RIS XSCER21135

HEBRE A
SCHR927

A\ 4

\ 4

il SCHK 11865

| PRI 2

HEBR SCHikO667
v
PEAG 2205 SCHk 4 SR AT A AR
| A SR HER
g SCHk1765S
\ 4
NN SCHRA4TS

Bl XEiFERiEE
2.2 Mo REBFINNINBERFIET IR

TG 3 SR P R DR AR A B 458 B PR R (58
A VB AR ) SRR O RRGE Bl EGB 4
JERAZ L R AT A5 ) BON IS RE R A (11 78 ) e i1
JIBEAS G GERERTAE) , FRTXT TR S RE R A
(0 A AL ATSAS BT, BB BOA R D RE R -1 IR 7
EEAE = AT e RSO o 25 5
LY YIRS = 0BG . BT RARA
Z 005 A N BERGE B AR RE  (H R4 )R
A ABTE e R BRI IR T 7 ik AT LA D) B g
INHIDIBERIRCR -

2.3 microRNA HIEYF45 14

FEAE S RNA 1, microRNA J&—257F B 4N
Ay rh B AEAE B RNA, 7 T4 8 5 F N & 5 2 1]
Fit 5 DA 1] e N 5 1 XL, AR PR 9 25 miRNA
AL DA B Je 22 RNA S5 i 1 = I PR 1 w0 4
miRNA” (pri—miRNA) , pri-miRNA N_AE Drosha il 1E
FHF 8790 A% “ AR miRNA” (pre-miRNA ) , i i % iz
Exportin=5 i1} #% , B 5 76 i 5T 8% Dicer B (2% W5 1%
1% N VDT ) I TR 24 22 AN A% 11 R A9 AUEE miRNA
ZIRARMS ity AR miRNA Y S HA W) #2800
SR 5 AR E mRNA 455, 30 28 15T Bk R 5
LR KR, L, microRNA BEAS A 4 7 AL 55 i 42
JCTEN BT A A0 I 8 A R BRI T, 0 S
5 o] Ve K AE S R fE . HAl
I 4 % RNA {2 45 2 8 & RNA (rRNA) | %% J2 RNA
(tRNA) ./MZ RNA (snRNA ) M /M2 {~ RNA (snoRNA)
S5 2 M0 RNA 7R B R A M4 LIA A K K E



PR Bl BAE 2021 4E5E 34 555 330

http : //www. psychjm. net. cn

J7 TS 5 JCEVE X B A B AR
microRNAfENAERIS RNA W EE R G 2 —, KY4H
30% 14 N2 5 R 41 B R i J2: A2 microRNA 85 3%
IR B L RS AR iR 20 2 3638 3 B T 4R R R )
e, REAROFOT R0 MR T IE & A A o 240 R
AP R I 5 AR L2 9 microRNA 236 R S

2.4 S B BENNIIELS microRNA

R A 23 2L0E 8 1 BUS 5N Zh BEUGE % V)
AHIC  IAFN B BEAEAR R BE b 532 Wi 45 A5 4 0 0 i
AL 2 3E N R ) M AR g B a . B TORG pl 4
GE 5 A BE T microRNA B R IATEFAAEZ R M
microRNA 7E fixi 41 21 33k AR F & I 2R3 Kk 2
B B 143 SURE R TA T RE T E 5 microRNA
FETEER R o

miR-195 5\ &N Ih&E

W5 KRBT, miR-195 1 715 — 5 51 (1 #E 5L A A0
P B AU T S ) 40 ) SR R T S ke S
DRI 8 92 A5 5308 65 100 S S0 20 At M 0 L 5 fl T
IRPETR BRI S DRI D BE R AT o A 5% W, A pf
o Z4RE B I R P M 428 3E I F (brain—derived
neurotrophic factor, BDNF) 2635 P REMY miR—195 A
LR JRDRS 4 4 SRR BB 3 K i & B2 )2 1) BDNF 3R
ik B FEON D RE I AR Mellios 4 0F
FELE LR |, TERS A 43 L0 £ A NG 1 & it iz 2
miR-195 Fl miR—-30a & % 7 5 M4 Hi/E H #£ BDNF 119
3 ' UTR ¥, Jik /> BDNF [ 33k . PRI, HATH
5T 2R W OKG bi 43 240 fB DA T e B i 55 1 0 A
X ANAE Lot & B miR-195 513 & ) FIIE IR 212
TR, SR, W5 AE 5 i g
AN ERAE K R B SR AT o AR A R B, LNA-
miR-195 1 # N I 1 miR-195, 5 E/) BUZE Morris
KRB T R A | T 5 67 B A OB
WD S 72 /N NN BROGCT- 5 KT R R] 45
BB EERICAZ T TR B8 miR-195 X 4 4
iE RN LA AR . SRl 4 A
{5 553 A AL B B 98 H R4 =, i — 25 iF
T EHE AR AR B A S X
2.4.2 miR-124 5i\51ThAE

R H miR—124 & AR 4 8, FCa i X 2 A

F0 R A AT S T PR AR R B, S S0
PREEDI AR L% o BEAEATSE 78, miR—124 Ja 2 R 0

2.4.1

Jig 3% N TC 4 45 A 5 H (cAMP-response element
binding protein, CREB) 2K , B2 1k 1Y) CREB #J L {2
HEH R RN 2R 1 BDNF [ 26 35, 4 i 20T 19 B
Ve O NITITR e s B2 w1 0B 1 B R e s R e
Zo A A miR—124 58 5 8 5 CREB, #0141
BDNF-TR«B-ERK 3 % {4 #f 2 1 4 il 1) 48 5 <2 5%
M) T 2 2 b 28 DR AP A D 3 T %0 2% 20 1042 A 1Y
BB 5 oA TR B S AR sE Y T Gong
2B 5E 26 B, RGS4 3 [H] (Y B K% AT IR 10759
(510759 (RGS4) ] 7T fig 23 14 Jin miR—124 XK 4 43 %4
i AU | T8 A miR—124 18 25 4 14 G ol 3 24
i 1) 5 B 77 A S0, CREB 5 R X A 0 31 RE 4 14
WRAE T EEAE A, BDNF 5085 #7245 1 5
KMEANFT IR 1 =& 45 miR—124 (1998 15 % V1A
X%, AR R, miR-124 5IAAshfiefnst & he
A, 5 EARA, miR-124 ()55 281k 5 4%
P43 Z40E FBE B HI T B T 25 DDA 5C , AH OG5 i
IR A FEE— 2R A

2.4.3 miR-16 5i\&NTheE

Yelick 852 X AE A 43 S0 2H B A o xof B 2 A1 )
LAY miRNA $EA7 FLHR, 45 3 R K #4240 /8 3
AP JE Il miR-16 F AL T FE XS B4, H miR-16 1Y
FEAK ST B8 T e St 2> D RE BRI HL AT AH G o
H 1 miR—16 ZEKE #f 43 2L0E 8 38 D0 e i 7 OC 3R AF
FE WAL TR B , 45 AL T A5 2 5E 250 0E

2.4.4 miR-137 5iINEThRE

AR E IR, miR-137 3£ 151625579 3
Z Ve RE 5 FE DU f 73 Z40E B8 TAEID
TCRETIARDG o SR FHARE Pl 43 24 T W R0PPAl D) 452
i % (Brief Assessment of Cognition in Schizophrenia,
BACS) 43 5% TT TG GG £ F B AREHAT 4307, 45
H R TT 8 F 807 P 51T GG AT GT 4&
PRIRY R85 18 S Mo P 0 4 =3 3 oy P 00 35 L 5 3
ez gy AT IE ) ARSI A5 -5 S b D 45 7
o3 TT5 GG FI GT R R B 22 S gt 5 L,
] UL rs1625579 KL A Z2 A5 PEXS IV I RERR AT A — &
MPER . BR T 1s1625579 F, miR-137 845 HAh 2%
SR AT A (45 B ) H1 15 H 5 5 41 4 (variable number
tandem repeat , VETR4) , Mahmoudi %5 #Jf 5% & W ,
AR L T8 DA RN ) RE R 0 A RS it 53 R4 SR 3, A7 T
INFH ) RE R 5 1 S5 7 3 i 45 7 VETR4, I H RS
AT BE B AR G 1 KB 28 2 Bl | s S5 A0 A

293



http : //www. psychjm. net. cn

PUJIKS #h BAE 2021 4E4 34 55 31

BN R IR A A T i o Xt 3R B miR-137
SRG oy 2U5E B NN REA OC . Hill 535,
miR-137 58 7 . TAEICAZ A e A2 v e R AR A
S A RS R, miR—137 AR5 fl 2 ZU0E Y
Gy IR, N 25 T 42 52 W i R 1 0F R {HL T RE 5
INHURIR Bom T ab BRAE 7w i T ge™ . Bt X+
miR-137 F: P 2380 5 D) B REAT 19 ¢ RAFIEAR
2, A TR) A 3R DR R0 XoF 7 14 TA 60 ) B e 1 A e i 3 AR
R R (A FALETAS B, AT ik — 25 %
N ) 35 PR AR %) 2 25 30 I R A TR 5, 1207 Ry I AR
BT RIS %

2.4.5 miR-132212 5 &NThkE

miR—-132/212 J2& K Mg 55 =F 5 Al E 2 U he
RNA, BAT P84 Z o 2o it A R EE T, 1L
55 2 ol T SR P VBRSO W R AR 2%
FUE I B e on i ] SR BP0 hh,
miRNA ¥ 4l 5 & & b RS2 R i b i 28 e I 200
LA 0 A RN RE 0 AE S5 1 R 5 Barnes 2K FY
AT NS N RN ZREE 3 W 5 miR-132 3%
IR E AN AR /N BB RS v B miR-132/212
Je G fil g B AR 1 N AR FTI AR 4598, miR-132
FEIRIEINA T4 = S RIHCAZ 78 3 25 K o RNt
CA1 X, miR-132 & B 38 1k W 4 0 ot 0212, (0 X
KHCAL A A, 327 bl A A 3R A 7K IR
A, miR—132 A7 B[] & 15 /E . A s =W,
miR—132 X ¥ b 14 PR ] it 28 0 4% 28 04 1E 8 A 11
Iy B W miR-132 )5 , B 2K B R /INRI 4y S
WD, H CAL XA CA3 X 2 il £ 126 A1 LTP AU
5507, miR-132/212 B4 Kk Z 523 Mg 242
FNCIZ IR AT I o A MK-801 755 A0S #f 73
ZURERE/N L R R miR-132 KA AKE TS, x5
F miR—132/212 bR BB 55 45 S — 307 nT L
fiff TG A SRE £ 3 A 1 T RE 1Y B 1K 5 miR-132
TR T A . miR-132/212 735 14 i A% B WL 4
VR FH 5 2 il ) A A S I AF DG, 2E T 52 M) £ Y
CIZRE I, AT HE—2 X miR-132/212 7EAN[F]
g DX R D REEA T AT, TR A 43 BT XA 1 3 L
BE AT RE 52

2.5 miRNA SRE&HTEZEZ BRI xRN
BERY R
TAHN ) B BE AT SR #h 43 B4AE I AZ O FEIR 2 —
b 45 44 S5 5 AT BE S AT T e R A 1) &0 Al 2
204

— 00 Ohtani 25" X} 27 BiRE 0 43 S45E BB & 1 27 B
it O HE B HEA T MRIAIFSY , 45 55 S0 7 A i 70 240 7R
AR TR T R 5 T ARC 2 g s A O A IX 38
PRFBA S8 45 /0, F O A 7 A P T A RO N 5
B4y SLRE BB RN T RE B A A A . KT
miR—-137 2 rs1625569 iff 53 £ B, #H LT GT 2 A
T 2543 35 PRU7E S5 I [0 5 s 8K, vl REE— 25 0 55
Je FIVHE 005 5 s [/ A i 850 P 1 5 22 ) ) 7
S EORE 4y Z4E B E TAEICIZ 4 . miRNA
TR0 45 ) 22 1 %) 5 22 6k DA 1 ) R 1 52 i 2 4 e R
FLH 5 WA AR S A, i T ERTI A5 07 17 o
ANTA] AR X miRNA 7] BEAF7E AN [ (1) 3¢ B AR 4k
FE RS )R R T B P EOA I RE R 22 L R
] e T B £ 0 B T B P S A R AT
AR FRAMHT , FE— 25 A A YA B 00 7 v RS i o
AT FB A AT ) Rl R e 0 45 I ) 2 % 3k A
PRSP TRIFSR .

3 BERRE

H P 3 R4RE S5 2 DN ) e B i — B R PP R
2P A0 H R FIOME R, AR SCER IR T SN RE A G
1Y microRNA A G A58 45 51 |, {H 1 SE i 5% 45 SRR 2%
JEE A e R ERHEBR BURS MU 25 W0 0 52 e . (]
BF, S A i i 7 s, 1T B 5% 26 B microRNA 7E 47k
Jal it 55 R A 28 R G 25 S M R R U — B
H 6T DA 0 2 BB A DCHE 5015 FH 38 2% i A 52 AT B2
Z WSS, FE A miR-124 13 895 CREB &
4% BDNF-TR«B—ERK 3 4 , #F 1M 35 i 28 1 40 il
3 TE R R PE R Rkl DL —
AR F2GE BEAE A 2 A M i A S S 1 A o A T
BLH, 7248 miRNA-124 (D REFRAE - MR H Tk
VEF 43 F, 1F 1 4k 281 JHE At A SC38 f , If i — 20 33t
microRNA Z 5 #0850t 70 Z40E B VR D) g iy B
PR FHLE .microRNA IR BE 2 75 505 1 53 ZLAE 5
FEAA G DL SN H ) RE R A5 ™ AR B 5 microRNA 7K
IR FRE

S 3Lk

[1] Chong HY, Teoh SL, Wu DB, et al. Global economic burden of
schizophrenia: a systematic review [J]. Neuropsychiatr Dis
Treat, 2016, 12: 357-373.

(2] SR, LRGE, RHFE, 5. & RIDAE R A MR SUE
ZAEBRTHSNRGETI )] P ERZEEIRE, 2021, 41(7):
1524-1527.

(3] TRmEdE, e206i, W03, & Rug AR 20 Bt &



PR Bl BAE 2021 4E5E 34 555 330

http : //www. psychjm. net. cn

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

INHIFAE 54t 2 S RERIARSCE [T ). p [ g 4R 22 A0, 2018,
38(17): 4206-4208.

Okruszek Y., Bala A, Wordecha M, et al. Social cognition in
neuropsychiatric populations: a comparison of theory of mind in
schizophrenia and mesial temporal lobe epilepsy [J]. Sci Rep,
2017, 7(1) : 484.

gkok—, BVTAL, 5K%% . microRNA 7E K A A1 ) A P45 1
VE R B AR R A= 2 b il W B Al RE LD . AR 12 2 B 2 4
2017, 38(2): 185-189.

61 /505 . miR-195 . BDNF K& GABA fig A G 3 [ 7645 1 3 2LAE
TR IK 22 B MY ALE Y (D). B . B A K
2018.

TRAR, sk, PR R 2 2T R H MR LU RNA-T6.
/N RNA=-124 J3/ RNA-195 35 S5 IR RE AL 2 DI RE Y
KA FEBEZEZ, 2020, 27(6): 729-732.

BRI, BV, B IEME . miR-195 2 S5 43 2LAE & e L]
W BERE LT ). i A sl R o 24 (B2 R , 2018, 38(7)
815-818.

Huang X, Bao C, Lv Q, et al. MicroRNA-195 predicts
olanzapine response in drug—free patients with schizophrenia: a
prospective cohort study[J] . J Psychopharmacol, 2021, 35(1):
23-30.

Yu W, Liang X, Li X, et al. MicroRNA-195: a review of its role
in cancers[J]. Onco Targets Ther, 2018, 11: 7109-7123.
IR, AFAHFD, RRMS, 4. MV R 1 N T XTI T I IR
R SR T A () ). e AR RS 2L 2015, 25(6)
365-368.

Beveridge NJ, Gardiner E, Carroll AP, et al. Schizophrenia is
associated with an increase in cortical microRNA biogenesis [J].
Mol Psychiatry, 2010, 15(12): 1176-1189.

Yu H, Zhang Z, Shi Y, et al. Association study of the decreased
serum  BDNF  concentrations in amnestic mild cognitive
impairment and the Val66Met polymorphism in Chinese Han[J].
J Clin Psychiatry,, 2008, 69(7): 1104-1111.

Mellios N, Huang HS, Grigorenko A, et al. A set of differentially
expressed microRNAs, including miR-30a-5p, act as post—
tianscriptional inhibito rs of BDNF in preforntal cortex [J]. Hum
Mol Genet, 2008, 17(19): 3030-3042.

Huang X, Bao C, Lv Q, et al. Sex difference in cognitive
impairment in drug—free schizophrenia: association with miR-
195 levels[ J ]. Psychoneuroendocrinology , 2020, 119: 104748.
W7, MR, A, B microRNA-195 76/ BUR R RS 4y 24
AE AR AL e LT ] i B AR 4R, 2017, 37(14) ¢
3411-3412.

X% . 3 T miR-124-CREB-BDNF-ERK 1% 5 i }% /1 512 3l
PIER ST RN N ce i e ol R T AR VAR L P
JTBERIRE, 2018.
Rajasethupathy P, Fiumara F, Sheridan R, et al
Characterization of small RNAs in aplysia reveals a role for miR-
124 in constraining synaptic plasticity through CREB [J].
Neuron, 2009, 63(6): 803-817.

Gong Y, Wu CN, Xu J, et al. Polymorphisms in microRNA

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

target sites influence susceptibility to schizophrenia by altering
of microRNAs to [J]. Eur
Neuropsychopharmacol , 2013, 23(10): 1182-1189.

the  binding their targets
Yelick J, Men Y, Jin S, et al. Elevated exosomal secretion of
miR-124-3p from spinal neurons positively associates with
disease severity in ALS[J]. Exp Neurol, 2020, 333: 113414.
AR, 07, ARBENE . % . miR-137 B 151625579 fi s £ 35
P55 RE 03 BURE SR E IR I RE I SCHRPERI ST [0 ], KR 2y,
2016, 44(5): 613-616.

Mahmoudi E, Atkins JR, Quidé Y, et al. The MIR137 VNTR
rs58335419 is associated with cognitive impairment in
schizophrenia and altered cortical morphology [J].
Bull, 2021, 47(2): 495-504.

Hill MJ, Donocik JG, Nuamah RA, et al. Transcriptional

Schizophr

consequences of schizophrenia candidate miR—137 manipulation
in human neural progenitor cells [J]. Schizophr Res, 2014, 153
(1-3): 225-230.

Cosgrove D, Harold D, Mothersill O, et al. MiR-137-derived
polygenic risk: effects on cognitive performance in patients with
schizophrenia and controls [ J]. Transl Psychiatry, 2017, 7(1):
el012.

TIF, TR, HBCE, 5. U RNAT3T IERH SR 424
SIE AR FE 1) ). IR RRT R -E 2, 2019, 29(3): 145-148.
Hansen KF, Sakamoto K, Aten S, et al. Targeted deletion of
miR-132/-212 impairs memory and alters the hippocampal
transcriptome[ J ]. Learn Mem, 2016, 23(2): 61-71.

Edbauer D, Neilson JR, Foster KA, et al. Regulation of synaptic
structure and function by FMRP-associated microRNAs miR-
125b and miR-132[J]. Neuron, 2010,65(3): 373-384.

Impey S, Davare M, Lesiak A, et al. An activity—induced
microRNA controls dendritic spine formation by regulating Rac1-
PAK signaling[J]. Mol Cell Neurosci, 2010, 43(1): 146-156.
Remenyi J, Hunter CJ, Cole C, et al. Regulation of the miR-
212/132 locus by MSK1 and CREB in response to neurotrophins
[J]. Biochem J, 2010, 428(2): 281-291.

Hong P, Jiang M, Li H. Functional requirement of dicerl and
miR—17-5p in reactive astrocyte proliferation after spinal cord
injury in the mouse[J]. Glia, 2014, 62(12): 2044-2060.
Howng SY, Huang Y, Ptacek L, et al. Understanding the role of
dicer in astrocyte development [J]. PloS One, 2015, 10(5) :
€0126667.

Kawase—Koga Y, Otaegi G, Sun T. Different timings of dicer
deletion affect neurogenesis and gliogenesis in the developing
mouse central nervous system [J]. Dev Dyn, 2009, 238 (11) :
2800-2812.

Zhang C, Ge X, Liu Q. MicroRNA-mediated non-cell—
autonomous regulation of cortical radial glial transformation
revealed by a dicerl knockout mouse model[]J]. Glia, 2015, 63
(5): 860-876.

Nudelman AS, Dirocco DP, Lambert TJ, et al. Neuronal activity
rapidly induces transcription of the CREB-regulated microRNA-
132, in vivo[J]. Hippocampus, 2010, 20(4) : 492-498.

295



http : //www. psychjm. net. cn

PUJIKS #h BAE 2021 4E4 34 55 31

[35]

[36]

[37]

[38]

[39]

296

Stojanovic T, Benes H, Awad A. Nicotine abolishes memory—
related synaptic strengthening and promotes synaptic depression
in the neurogenic dentate gyrus of miR—132/212 knockout mice
[J1. Addict Biol, 2021, 26(2): 12905.

Hansen KF, Karelina K, Sakamoto K, et al. microRNA-132: a
dynamic regulator of cognitive capacity [J]. Brain Struct Funct,
2013, 218(3): 817-831.
Luikart BW, Bensen AL, Washburn EK, et al. miR-132
mediates the integration of newborn neurons into the adult
dentate gyrus[ ] ]. PloS One, 2011, 6(5): e19077.

Remenyi J, van den Bosch MW, Palygin O, et al. miR-132/212
knockout mice reveal roles for these miRNAs in regulating
cortical synaptic transmission and plasticity [J]. PLoS One,
2013, 8(4): e62509.

FREGHE, TR RSB ZERE RN B P microRNA-1321)
FkHr[T]. EERRE 224, 2016, 37(17): 2394-2395.

[40]

[41]

[42]

[43]

[44]

BAGIE , TR, /R, 55 ORGP RUAE P T DI BE 5 ISR
2L PR T R R 2R SR E SRR, 2020, 29(12): 1143-1147.
Ohtani T, Levitt JJ, Nestor PG, et al. Prefrontal cortex volume

deficit in schizophrenia: a new look using 3 T MRI with manual
parcellation[ J ]. Schizophr Res, 2014, 152(1): 184-190.
Zhang Z, Yan T, Wang Y, et al. Polymorphism in schizophrenia
risk gene MIR137 is associated with the posterior cingulate
cortex’s activation and functional and structural connectivity in
healthy controls[]]. Neuroimage Clin, 2018, 19: 160-166.
VSR, M, REE, A IS I IR R 2 SR I S kG
Pl 03 R R BN DRI OC FR [ 1. b [ b K5 1 5 g 2
A, 2011, 37(7): 425-427.
TR RS Pl 20 BURE SR DA T 18 IR 1) A 22 AR AL I i
[J]. pu)iAs o A, 2012, 25(4): 247-251.

(i B #9:2021 =01 - 12)

(RS Hhit - H9R)



