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Advances in the role of circular RNA in schizophrenia

FU Lirong, ZHANG Chen
Shanghai Mental Health Center, Shanghai Jiao Tong University School of Medicine, Shanghai 200030, China

[Abstract] Schizophrenia is a complex and severe mental disorder, the precise cause of which remains unknown. Circular RNA
(circRNA), a type of non-coding RNA with a loop-like structure, is abundant in eukaryotic cell transcriptomes. Recent
advancements in molecular genetics have allowed researchers to gain a better understanding of circRNA's expression profile and
biological functions. These molecules play critical roles in various biological processes, including regulation of gene expression,
synaptic plasticity, and cognitive flexibility. Due to its high concentration in the mammalian brain, circRNA is involved in
neurodevelopment and the maintenance of neural function. Changes in circRNA levels, both within and outside of cells, have been
linked to numerous neuro-psychiatric disorders, including schizophrenia. As such, circRNA has a crucial and distinctive function in
neuro-psychiatric disorders. Given its characteristics, biological functions, and regulatory roles in diseases, researchers are exploring
the abnormal expression of circRNA in schizophrenia and its connection to the onset and progression of the disease. Among them,
exosomal circRNA, due to its high stability, disease specificity, and abundant content, is poised to become a potential biological
marker for diagnosing schizophrenia. This article provides an extensive overview of the recent circRNA and schizophrenia research,
discussing the possibility of using exosomal circRNA as a diagnostic biomarker and therapeutic target for schizophrenia.

[Key words] circular RNA (circRNA); schizophrenia; exosome

K3 BORE 2 —Fiie DL E B AR PR MO, HH. BEERHEOITCREERE, AT TR 2EE BN
Fh?,vﬂﬁﬂkﬁ BORRULLAE R Rm SR R e, (X HR N m LA S, H
R W SEREASANIIRESZ A, SAEA BT, BRI B I R B AR LA AR
R REELLRAL SR R G HEMPLE M LT IR EVOANRZE SR, sk 0L, AL

(E£mB] HEAAP IS (82271538); LMEdT A RHH B BEIL T 2R K AT (20XD1403100) 5 FIETTRF A AR ZE b1 22 P4 B2 5| S H
(19411969300) .

MEERN] M (1999—), 4, WitAd:; HF{EH: fulirong sjtu@163.com.

[BE1E&] %k /R, HT{5%4: zhangchen645@gmail.com.

[Funding Information] Natural Science Foundation of China (82271538); Shanghai Youth Science and Technology Stars and Outstanding Discipline Leaders
Program (20XD1403100); Western Medicine Guide Project of Science and Technology Commission of Shanghai Municipality (19411969300).

[Corresponding Author] ZHANG Chen, E-mail: zhangchen645@gmail.com.

http://xuebao.shsmu.edu.cn | i 22 3 K2R (R 22D L 2023, 43(11)@



1446 | Emzmdkss® (B
Ko AR bR . 24T, 4B 48 5 RNA (non-coding
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2R 4 D 4T3k RNA  (exon circular RNA,
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RNA (intron circular RNA, ciRNA), FZEEN T 40
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RNA (pre-messenger RNA, pre-mRNA), H £ 4
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mRNA [ 7] 8§ 4225 B i L (ﬁﬁ%ft%lﬁﬁj:
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Wit A= WA W B9 1 1 . circRNA 103636 7 5 AE 417
HRAE HB 3 1LV 0 23k 5 HUIIAR 25 9036 7 ) 3R AH
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¥, /D RNA (micro RNA, miRNA) 4S5 LA
FIRFERS PR IR R B SR TR B R T T 2 e,
miRNA 7] 5 S [a] i DR AR AR, 7 K i ik Ak
MEBFPEHEERBEOMEM ™ g™ &k,
miRNA FJ75 432 circRNA 520, 13X 88 circRNA H1 4L &
miRNA BYFE A, Il o P8 45 e AT 6 M & 5 2 L
4 I FE H o cireRNA 1] DL oo 28 48 0 3 [ A9 5 e
miRNA 3 58 B K Y 235, Y circRNA 7319 57 )
s AT P VR R I T T 2R 4 11 miR N AL R 100 i 1 PR 1o ¢
ik R Bt Ak, miRNA A B A A 2
FERIATT 2 1O BRI, R 1 S R 40 i A

2 i v R AR A B 3 R VR 9T T R T A E
R T — A A, B T cireRNA HA K&
AR E M LA S 53 5438 135 A8 1 A P b A AR SR A
M, BEMNEESGHTAREMART, DA
miRNA 2 mRNA 535, 5351, circRNA BEfZ 5 4
JfL 5T K f RNA 25 & 8 1 (RNA-binding protein,
RBP) MHEAE, X864 150 25 cireRNA /4= %)
KA, JFTEA R AL B b PR E AR, N2 5 500K
(9% 1 4. cireRNA 6 AJ DL i 5 RNA 54 i 11 A
HAER R R, HE A LT AR 2 R A
i cireRNA SR R k2 S5, 0]
TEBAL AR h 5| ke — R GV, DI 20 FIR
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1) cireRNA [ 58 HA T Z I RIME, 208X Ak
PR PIRY T s iR S %

H i E A A DI R HT I RIESE R, cireRNA
5RO SUIE Z AR BRI R . O 20 R
TEAE #143 SU0E (B3 00 R [R) 41 21 P A7 A 57 Rk
circRNA, 481 circRNA 7] BE X A% # 73 ZL0E 1Y & T
KRR, AR5 1280 51697 17
AEPIAREY . B TR, KPR R G DL KM A
TEIR R GE cireRNA [ 22 57 ek fe dF— 2 [l iR HLAE G
S S iR W] BEAE AL LA BB ZE VR YT AT RE

2.1 W HZE R S circRNA S5 X5 102 40

K P23 Z40E & — W0 Kb 28 kT IR ()RS PR
W, R R 2 R G 2% S A 1Y cireRNA #EATiF 55 T
AT B TR RN 0 BRBL . — IO PR 5 e e FAG
P53 R0 FRFE R A0 FiT A8 K2 )22 (dorsolateral
prefrontal cortex, DLPFC) HY#F5E " /pbr s, Wi
H circRNA RIMFER EXEF . R T 574257
FEiE B circRNA, #8313 2/3 B4 circRNA 75 ¥ fi 43 ZL5E
B35 DLPFC RN T8, HEBARRILZE TGS,
MAHMOUDI % """ i 3o X 33 46 22 5 3K 1 cireRNA
IR RI, 48 KZH circRNA LA miRNA AY#E A7 5,
JEAER MG H 5 miRNA WG S e, S 55N
fy 2% 3K ¥ . PIWECKA %5 ' B Z83IE B circRNA
CDRIas W] 1 75 1 7L 2 9 K miRNA K-, 6 FR
CDR Ias A Adi/IN B 30 0 2230 2 5 8 FA T R Bl 9
2 75 B Bk sl 4l (prepulse inhibition, PPI) =% it .
PP A 13t J8% 0t iz 20 [ 158 D RS2 75 6 35 1 T 2247 2%
S0, CAEM NG B DRSS . ZE RN
circRNA CDRas V] GE 2 5 4 # 43 249 J s HIL I 42 it
TR

circHomerla J& —FP7EAM 2 J2 K B FIR 1 & 5 b
2 I circRNA, VA ff D E A FFEY 1 (homer
scaffold protein 1, HOMERI); HOMERI &—Fh Hl
YT AT 4 AT R RN G il T SRR SR B, SR
FiARE 21 T ZIMMERMAN %5 2§58 & 8L, 75
i A 3 2 R OBURE A7 % B A RR SR 00 WA e 2
(prefrontal cortex, PFC) FIZRE T4k I #h 40
Ki#= W) circHomerla & & 987> . #£ DLPFC FHE % i
22 (orbitofrontal cortex, OFC) 1, circHomerla 1]
WUAE RGP 3 BLRE () AR AR IS R EAH DG . Ik, At

http://xuebao.shsmu.edu.cn

FE R i 7E /N BRI X OFC fY circHomer la #1745 53
PERRR, K FLAT 2 OFC A S A 5 3% 1 5 o Bk
0 PUL B P, M40 RNA 454 8 1 HuD 1]
PLY circHomerla 454, 5200 J5 5 1R 40 i 1 )23 19 28 fi
ik TR T S RE B AR DG cireRNA,
2 5 B PR R FHA N RS R 2 59 Y A
HFTEALE] 2 AL S KK P E Y cireRNA,
AFXF LA 10 Ty i FDRS Hi B v 26 4 FH 8 A DG A 5 34
JERAXTE A . LA EWFSE & B TR 2R 1 s 2 )
Sy FHLEI A BB X, /R cireRNA 7EAG #B
ARBAETEARIIFER

2.2 SPRABEIR RS cireRNA L5 k5 #5240

FHHX P 28 ZR GEPRNA 2 A AE— o R B 14 Ik 5 B 52
B, SFEUNFFHEASNE MR, AT P
N, LIRS Y cireRNA AT L A) 42 Bz e v A b 25
Z 45 circRNA [ RIR K, A AR 2 RGP0 1Y
AR SR AR . AME LAY cireRNA 245 5 A
m, HEABESRREE.

MAHMOUDI 45 " fff FH TR B RNA Il J5 4 A 43 #r
T 20 & K5 o SLAE FRE L 19 44 KUK TR A5 58 AN
20 44 {dt FFE X HE 5 A1 I B A% 4B A (peripheral blood
mononuclear cell, PBMC) i circRNA By £ ik, 4505
S RFERG o3 Z40E FOSUR A AE FE & 1) PBMC L 4y
AT 22 F1 33 4> circRNA &/ T g F ik Ay, Hax st
circRNA 1] 5 K i miRNA A EAEH, X 28 miRNA
F1%y B[] 5 DR 76 R B2 00 TP AR . 2022 4F 1Y — T
g% 0 3 ot 4 ST A I B R DA T 3 44K e 4 S
SR FN 3 24 fEE G B A1 R I P cireRNA 1Y) 263513
KA 450 22 IR0 cireRNA ;T i 3 i S2 i)
PN PCR (qQRT-PCR) i —ESE T 558 Fik /)
5Fh cireRNA, YAO % 24 B gg iy, 15 felt B ) H
AL, R Py 240 5 1) PBMC A 7E 9 22 ik
1 circRNA, qRT-PCR i — P50k i 522 7 Rk my
circRNA, H: ™ hsa circRNA 103704, hsa circRNA
103102 Kk 7KV 53 I, 1 hsa_circRNA_101836,
hsa_circRNA_ 102101, hsa_circRNA_104597 [l 555 7K
V@ R (AR, MR e R Y B
7% PBMC "4 hsa_circRNA_ 104597 JH T2 Wik # >
SUAE 1) 328 R R E B2 (ROCHIZR) TmAlh
0.88 (95%CI 0.83~0.93) , MU/ B FIRE 5 5 49 50l
84.31% H186.41%, KU HALIZWIETT TREA W 15
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H oK #2596 97 8 i J5 . i #& hsa_circRNA_
104597 £ 3k K - B % 8, 42 /R hsa circRNA
104597 RJ BE AT LAAE A b #f 43 SL0E 16 97 T ACR /9 4
PIFREY) o cireRNA [ 25 5 K76 DL Z IR
TESE, X ATREAR circeRNA ZEKS #B I A9/ F 44t
T3%,

2.3 ApiiA cireRNA 555 #h 4 200

T TR AR, AN I AR AR cireRNA 9 4H 3¢
R B K T T Z T, AMBARE B AR M 50~150 nm,
P20 W R Bt /NS, Y2 AR T IR . PRI
IR 2 A A A3 Db B A A A A S A 3 o S
D% A U R i | W B EB S =B e s a7 NI i s N 0
FERI, SNRTT i Z 2R 40 o, I 258
LRI Bl Ak AR, S AT B RO YR A 2 R Y 4%
oy HLsr, 4G RNA. BEEB. A5,
A SR SZ ARG S g 2 R R SRR £ 4N i AR
AT DVRERCON A, anth e I S A, HL 2230
WS, AN A 200 e [ 3 15 149 B 2247 o0 R I 1Y)
EYbREY Y, S E5MERARNET . HEELL A
RGN KA ), RNAMF 8%, circRNA 7E
N MB AN AR &R FE . 5 cireRNA A& B4
o, FUEAEAMIMA N Y cireRNA B infa e, A5 e
ViR R, BT 280 i b B ik AR R S5E, JIF
Y 1 cireRNA 76 K A ks GRIEERAE) B,
X RPN IR 22 5 F 38 1Y cire RN A R i 43 44
SE S Wb S AR SRS R R R

AN P 5 e 2R A M Y cire RNA A B,
Sk FUHA e BFNIZ W 5 A= R 2 e T AE AR R A
PEAEYIFREY) . DU A VOB o SE FE I3 A
WA R /R, e/ R g 2] TR Fh o S
MERAT R HERIE R, TE4E2 8 /N R
TR X% 38 PR ) 2 S 8 R RNVRE A 4 - I 1)
o AN —TURFSE 3 i v O R AR AE A 4
SLIE B MR AN AR Th I T 444 2 R FRIBW
cireRNA, 13880 B, 6F T ifl; X 44 Fh2s 53k
KB circRNA H1, 8 Ff77E Z 4> miRNA B9 4557 44,
FE U H AT RE X Z2 AP miRNA A EN, 2B AER
K oo SERE L Wi AL Wi bs B I RNGY T HIAR . GUO SR B
WHERTT T AN UAA cireRNA 75K #f 43 Z40E H i e £ W)
PRAGEYIAYER . SINGH % B 4878 T circRNA 5 RBP
Z A EAER . cireRNA B 5 B 1MifEH, INRE
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TR RS 4 43 S40E IR YT Y T ) . SHARMA 45 B )
BT circRNA 1Y & Fl A 977 D) g, 0 miRNA MR
e B R R N 1 oA R AN S E N 2 3 B
S5, Xt cireRNA fE 12 Wik &5 4 AR 97 48 A 0 1
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HA s 5% Rk I R I R AT 2 i
PRI N A

3 EESRE
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