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[ Abstract] Objective  To explore the relationship between the expression levels of circular RNA DLGAP4 (cir-
cRNA DLGAP4), circRNA SAMDA4A and the severity of Parkinson's disease (PD) and cognitive impairment. Methods
From October 2019 to March 2022, 95 patients with PD diagnosed and treated in the Third Department of Neurology of the
First Affiliated Hospital of Hebei North University were selected as the PD group. According to the score of Montreal Cog-

nitive Assessment Scale (MoCA), the PD patients were divided into 54 patients with normal cognition and 41 patients with
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cognitive impairment; By Hoehn Yahr (H-Y) staging, patients with PD were divided into three subgroups: 33 patients in
stage 1 subgroup, 44 patients in stage 2-3 subgroup, and 18 patients in stage 4-5 subgroup; In addition, 95 healthy people
in the same period were selected as the healthy control group. Serum circRNA DLGAP4, cirtcRNA SAMD4A expression lev-
els and MoCA scores were compared in each group. Pearson's method was used to analyze the correlation between the ex-
pression level of circRNA DLGAP4, circRNA SAMDA4A and MoCA score in the serum of PD patients. Logistic regression a-
nalysis was used to analyze the influencing factors of cognitive impairment in PD patients. Subjects' work characteristic
curve (ROC) was used to analyze the diagnostic value of serum circRNA DLGAP4, circRNA SAMDA4A for cognitive impair-
ment in PD patients.Results Compared with the healthy control group, the expression level of DLGAP4 and MoCA score
in serum of patients with PD decreased (#/P=47.612/ <0.001,26.821/ <0.001), and the expression level of SAMD4A in serum
increased (¢/P=23461/<0.001). The age, serum circRNA SAMD4A expression level of PD patients in cognitive impairment
subgroup were higher than those in cognitive normal subgroup (#/P=2.515/0.014, 6.693/ <0.001), and the years of education,
serum circRNA DLGAP4 expression level and MoCA score were lower than those in cognitive normal subgroup (#/P=5.162/
<0.001, 8289/ <0.001, 23.017/ <0.001); The serum circRNA DLGAP4 expression level and MoCA score of PD patients in
stage 1 subgroup, stage 2-3 subgroup and stage 4-5 subgroup decreased in turn (F/P =103.287/ <0.001, 230.136/ <0.001),
and the serum circRNA SAMDA4A expression level increased in tum (F/P =51.949/ <0.001); Pearson analysis showed that
the expression level of serum circRNA DLGAP4 was positively correlated with MoCA score (/P =0.557/ <0.001), and the ex-
pression level of serum circRNA SAMD4A was negatively correlated with MoCA score (7P = —0.598/ <0.001); Logistic re-
gression analysis showed that long years of education and high serum circRNA DLGAP4 were protective factors for cogni-
tive impairment in patients with PD [ OR(95% CI) = 0.698(0.568 — 0.857),0.580(0.476 — 0.707)], while age and high serum cir-
cRNA SAMD4A were risk factors [ OR(95% CI) =2.462(1.612 —3.760).3.836(2.225 — 6.615)]; The area under the curve (AUC)
of serum circRNA DLGAP4, circRNA SAMD4A and their combination in the diagnosis of cognitive impairment in PD pa-
tients were 0.791, 0.852 and 0.948, respectively. The AUC of their combination was better than that of their individual diagno-
sis (Z/P=2950/0.003, 2.081/0.037). Conclusion The expression of circRNA DLGAP4 is down regulated and the expression
of circRNA SAMD4A is up regulated in the serum of PD patients. The detection of the levels of cicRNA DLGAP4 and cir-
cRNA SAMDAA in the serum is helpful for clinical evaluation of the severity of PD patients, and the combination of the two
is helpful for determining whether patients have cognitive impairment.

[ Key words] Parkinson's disease; Circular RNA; Disease severity; Cognitive impairment

- 1025 -

PH4: %975 ( Parkinsons disease , PD) 7] 3} Jy iz )
RGE IR AR ML DRI AGAE | ™ 5 )
FHIEH T B R B, PD KA % R g |
AT R SR PR L A I FRR RNA (circular
RNA , circRNA ) 5% £ ik A 554 cireRNA fEH—2%
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Tab.1 Gene primer sequence
H S TS
. 5"-AAGTGAACAAGG-  5'-ACTGCTCTGGACTGT-
cireRNA DLGAPY ¢\ ceereacs’ GACTGA-3’
. 5'-ACTGGCAGGA- 5'-CAGGATTTTGGGCAG-
cireRNA SAMDAA 0 A\ AAGCATG 3" CAGTTS3’

5'-GGAGCGAGATCCCTC- 5'-GGCTGTTGTCATACT-

GAPDH CAAAAT-3’ TCTCATGG-3'

1.3.2  IGRAERIE 5 204l 5 A PD i i A 1 5¢
FEF RN HIPPAG B 26 (MoCA) P4 AR 1Ak 45 5
H PD B3 A N IE # E4H 54 151 (MoCA -4 =26
43 ) FIIAFA R g 7. 2H 41 5] (MoCA PF43 <26 43) o R
JH Hoehn-Yahr (H-Y ) 534011 PEAH BT A5 PD #8352
BE B R 1 A 33 412 ~ 3 AV 4H 44 f5i] 4 ~5
WI2H 18 i),

L4 GitseJrik SR SPSS 25. 0 Bk k17 84 43
Mro fFEESHMITTERRLL x £5 FR,2 40 g
17 o K, Z2 20 00) L AoR S R 2 5 25 04, it — 20
P HEECR ] LSD-2 462 50 5 11 B050R AU 8038 (% ) 3=
7] AT X7 K5 5 Pearson Y34 PD B 2 1ML 3
circRNA DLGAP4 circRNA SAMD4A ik 7K 5MoCA
RO BRI SEE s Z P Logistic [mIH43 47 PD 5 3# k4=
NIRRT 5200 R 2R 5 R A28 TARFRIE T2 (ROC)
PP I35 circRNA DLGAP4 circRNA SAMD4A % PD
HRAEVMBERIIZE A , thZ T IR (AUC) AT T
Z ki, P<0.05 HESAGIFEE L,

2 % R

2.1  #H[A] L35 circRNA DLGAP4  circRNA SAMD4A
FIRIKT- T MoCA 1143 ted ST IR 4 4, PD
Y MG circRNA DLGAP4 23i57KF MoCA $F43 %

fE(P <0.01), i3 circRNA SAMD4A 323k /KFTHis5
(P<0.01), 032,

T2 MEREXTI4.PD 41l ¥ circRNA DLGAP4 | circRNA
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Tab. 2 Comparison of serum circRNA DLGAP4, circRNA
SAMD4A levels and MoCA scores between healthy con-
trol group and PD group

B B circRNA DLGAP4 circRNA SAMD4A MoCA $E43(43)
EEFREXT HEZH 95 1.00 +£0.03 1.01 £0.02 28.21 £0.75
PD 4 95 0.49 £0.10 1.95 +£0.39 25.33 £0.73

t{H 47.612 23.461 26.821
P1H <0.001 <0.001 <0.001

2.2 AREHAMFEE PD B EIGRERLE  IAHIBE
T2 PD S5 AFH% (L7 circRNA SAMD4A R ik7K
e FINHENIE & 4L, 132 28 PR L LS circRNA
DLGAPAF 3K 7K - MoCA P43 ¥4IK I\ 0 1E % W7 41
(P<0.05),2 P41 PD £ P51 G KA v I
W PRI L5  PD S0 52 PD I PR R g 22 53 o 43t
FRY(P>0.05), 13K 3,

®3 OAFIER WA SN PD B IR PO
Tab. 3  Comparison of clinical data of PD patients in cognitive
normal subgroup and cognitive impairment subgroup

INHIE R WA IARIRAG T2

A (n=54) (nod1) VXM P
B/ () 29/25 24/17 0.221 0.639
AR (R x5, %) 61.90 +8.52 66.64 +9.81 2.515 0.014
e IRIC BN 5( 9.26) 6(14.63)  0.658 0.417
W[ B (% ) ] 11(20.37) 7(17.07) 0.165 0.685
R (% ) ] 14(25.93) 12(29.27) 0.131 0.717
WaPRE [ (% ) ] 8(14.81) 5(12.20) 0.135 0.713
ZHEEMR(x£s,4E)  10.37£3.46  7.12£2.37 5.162 <0.001
PD R (A/T) 1/53 5/36 2.647 0.104
PD IfPR4ME RAE 30(55.55)  22(53.65) 0.641 0.726

[(HI(%)] REA 9(16.67) 5(12.20)

EEIM 15(27.78)  14(34.15)

circRNA DLGAP4(x +5)
circRNA SAMD4A (x +5)
MoCA P43 (x £5,43)

0.57+0.14 0.38+£0.05 8.289 <0.001
1.71 £0.30  2.27 £0.51 6.693 <0.001
26.92+0.51 23.24 +1.02 23.017 <0.001

2.3 R[E“HEFLE PD B F M circRNA DLGAP4 |
circRNA SAMD4A 3k 7K & MoCA $E43 i 1 1
W2 2 ~3 W4 4 ~5 W4 PD B3I circRNA
DLGAP4 ik /K . MoCA P4 IR AR (P <0.01)
3% circRNA SAMD4A FEiE K FRKFE (P <
0.01),L3 4,
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Tab. 4 Comparison of serum circRNA DLGAP4, circRNA
SAMDA4A expression levels and MoCA scores in pa-
tients with PD of different severity

4 Bl %k circRNA DLGAP4 circRNA SAMD4A MoCA $£43(43)

1 #1W 4H 33 0.67 +0.13 1.56 £0.31 27.21 £0.58

2~3 e 44 0.45+0.09 1.92 +£0.38 25.28 £0.49

4 ~53 e 18 0.26 £0.05 2.74 £0.55 22.01 £1.57

F1{E 103.287 51.949 230.136
P1{a <0.001 <0.001 <0.001

2.4 PD H ¥ IfliE circRNA DLGAP4 ., circRNA
SAMD4A %3k K5 MoCA TE4 A X Pearson
AT iR, PD BB LG circRNA DLGAP4 33k 7K -
5 MoCA P43 S IEAH G (r =0. 557, P <0.001) , [fiL 7%
circRNA SAMD4A 357K F- 5 MoCA 143 & 1 AH 5
(r=-0.598,P <0.001),

2.5 ZHEK Logistic [HIH43#7 PD & # & AN ARG
(g EZE DL PD B RS R A A ARG O R A &
(R =1, k4 =0), LIMER Z2 F 4R | circRNA
DLGAP4 circRNA SAMD4A H [ 75 &, 7 2 W £
Logistic [ 15 43 7, 45 R W/n, Z A E F R K. MG
circRNA DLGAP4 =& PD 3 & Az D\ 0 B 5 1 {5 4
2 (P <0.01) , 4K L35 circRNA SAMD4A 75 2
HAEKHER(P<0.01), %S,

RS PDREKAINHEERGHZ MR Logistic [m]IH 7347
Tab.5 Multifactor Logistic regression analysis of cognitive impair-

ment in PD patients
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— SHL
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B 1 I% circRNA DLGAP4  circRNA SAMD4A 2 PD H#&
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ROC curve of serum circRNA DLGAP4, circRNA
SAMDA4A in diagnosis of cognitive impairment in PD pa-

Fig. 1

tients
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Tab.6  Diagnostic value of serum circRNA DLGAP4, circRNA
SAMDA4A for cognitive impairment in PD patients
EiEI 2 HIBHE AUC  95%CI  HURJE F5RJE A8

circRNA DLGAP4 0.46 0.791 0.698 ~0.884 0.878 0.741 0.619
circRNA SAMD4A 2.03 0.8520.774 ~0.930 0.854 0.796 0.650
HKE — 0.948 0.902 ~0.993 0.854 0.954 0.808

8 Fr BIH SEH Waldfi P{i ORI{H 95% CI

AR R 0.901 0.216 17.399 <0.001 2.462 1.612 ~3.760
ZHEHFHERK-0.396 0.105 11.725 0.001 0.698 0.568 ~0.857
IM.7% circRNA
DLGAP4 &5
175 circRNA
SAMD4A 75

-0.545 0.101 29.088 <0.001 0.580 0.476 ~0.707

1.344 0.278 23.388 <0.001 3.836 2.225~6.615

2.6 I} circRNA DLGAP4 _circRNA SAMD4A Fi i
PD BE RKANHBER M 220 ROC fhZk 451
5%, 3% circRNA DLGAP4 _circRNA SAMD4A J — %
A2 PD B3 & AR RIBERG A9 AUC 43 511250. 791
0.852.0.948 , —FWEA WY AUC 1 T3 cireRNA
DLGAP4 circRNA SAMD4A Bl i2 W (Z = 2. 950,
2.081,P =0.003.0.037), LK 1.6,
3o

PD JE—FUAnl g 2 T A ph 2R AT

o, HOR ARG T 48 T XPRETRYT , ZHURETES ~8 4F
EAEILEARE A B ot S4% 5 PD R
JEARSC, ELaJ Al PD ™8 AR B2 A bR 5, % B i il
EEXSMEIRYT TS IE SR PD SRR UM EHE
circRNA 50 F3E , BE 42 0y RNA K3k, Hw]
ZH5EABEE, 5 F SO | BT IR S8 B B |
PD %5 ¥ 28 R G R K R E T B9 & B,
circRNA DLGAP4 1EH circRNA KGR G 2 — , HAE
SRS LR I A R (ATS) B 3K, circRNA DL-
GAPA T 3 = 410 A4 28 58 1 SO 48U A o7 93 ey, 3 T
R Il A5 T 4505, circRNA DLGAPA W] AR 12 W AIS |
PREAH ALS JUEE R A AERERR T o B3 4h, Qiu 251 A
FLINN, 1 FR3K circRNA DLGAPA RJ i it 1 finpf 25 40
JRLIE T3, S0 2 0 L R T, AR A S 1 K, DA
Gt . AR IR, PD B LT circRNA
DLGAPA kK F B AR, 5 Feng % B 5E #a %
AAAF , #2718 circRNA DLGAP4 KKKV FEARAT fE S5 PD
R R EFVIROC, D circRNA DLGAPA W] 518 i+
FAEER CANR O RS e S & G R ) (R A I i (12



- 1028 -

SEMEE 24k 2022 4F 10 H 55 21 55 10 ] Chin J Diffic and Compl Cas, October 2022, Vol. 21, No. 10

M PD 62, AHFSE % B, circRNA DLGAP4 ik 7K
BE PD 8 5 5 % i E T 2 A {1 #, 3R BT ARG A I
circRNA DLGAP4 33Kk 7KF-A ) Tl IR PEAS PD f8 35
W'l , cirtcRNA DLGAP4 A B W PFAh PD ™ A2 B2 (1)
MIEHE R, T 4R E B 7, circRNA SAMD4A 780 L
FESE R Ik ACET i, vl (R AR T SRR R
PETAR 50 UREZE ) 0 e Ah, Wang 2617 BF 58 & B,
circRNA SAMD4 A 138 3o 52 1) 5 W5, 4 o 22 [ B fig 4
2o T, AR SE PD AR fL . AFSE h PD BB
MM circRNA SAMD4A Fik /K5 fd B # 5, 5 Wang
2B ge S — 3, H PD AR5 0 I O™ R, I
circRNA SAMD4A ik /K-, $En g2 5 PD
578 1 #, H circRNA SAMD4A E. 5 $| 5% PD %%
Joa ' o R BE 09 WS AE M (B, 3 BT AT RE L AL, cireRNA
SAMD4A W] figiill i 2 i 2 B R gt 2 oo 12, s AL
B W, IWTiTsE g PD Bk it e . AE5E ROC {14k 4y
Mr % BL, L35 circRNA DLGAP4 | circRNA SAMD4A X
PD B B A NHBR IR A — 2 2 Wi i, T G822 W
PD (85 R AN AT IS TE e bR, H —F B G2 W]
RETE A AT R 2 PD B & AR AT AT, S I IR
127 PD R i

INFIRERG 2 PD B R B # UL B —Fh AR iz 3 e
AR, MoCA TF43 2 P PA AN B 0 0 1 FH 5 i, LB
i, 5 F 3 0 AW Bos, PD S MoCA 4y
BABRREH AL, H H-Y 43805, MoCA 3753 B AI%, 487
PD BHEAEAE NN 475, H MoCA 43 1] % By 1 7 PD
FEERERE . FIAN, M NE M & B, PD B MoCA
W5 5135 circRNA DLGAPA Rk KPR IEM X, 5
MY cireRNA SAMD4A 3 ik /K °F- &2 17 A ¢, $#2R
circRNA DLGAP4 _circRNA SAMD4A W] g5 PD %
INFIRERS AT G, HAHESE & B, & AN ARG PD
BEZHEF R, F 8K, M circRNA
DLGAP4 3 ik 7K 5 . MoCA 3 43 %5 X, IfiL 35 circRNA
SAMDA4A 3 ih K VB 5, i — 2P #2278 L1 circRNA
DLGAP4 circRNA SAMD4A kK 2 B EMR A
W ATRE S PD HR 3 &R A B A 06 R B e
b, Z N & Logistic 845047 & B, Il 7 circRNA DL-
GAP4 335 7K E-FEA% . circRNA SAMD4A 3 34 7K - F+
RS AR AR R R AT RE 23S I PD R
AN HT B B 0 U, B B W 458 I3 cireRNA- DL-
GAP4 circRNA SAMDA4A Z548 k5 /K -, %t Il AR Fi Bl PD
B KA NIRRT H A £5

2% I, PD B&IMIE circRNA DLGAP4 ik i,
circRNA SAMD4A ik I, P £k /K5 PD =

FERE TN RIBEAG 2 DR OC , A7 SR RN e R IFEAS PD B 3%
TtE KW PD R 2 15 & A A 64 i B A
{EARRISA — & R BRI : WAREA D, EAFTE A
BT circRNA DLGAP4 | circRNA SAMD4A Y PD
BEBURHIRR, S5 WP 7 RAEA, AT IR EARE VS , J

TFRABISE .
PSR AT 875 T 2 e
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