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Abstract: Objective To investigate the association between phosphatase and tensin homolog (PTEN) gene polymor-
phisms with the efficacy of risperidone and extrapyramidal symptoms (EPS) in patients with schizophrenia, so as to pro-
vide insights into pharmacogenomic studies and individualized treatment of schizophrenia. Methods The patients with
schizophrenia in Shanghai Mental Health Center from 2019 to 2021 were selected using the consecutive enrollment meth-
od. Risperidone (4-8 mg/d) was used to treat for 8 weeks. The symptoms were investigated using the Positive and Nega-
tive Symptom Scale (PANSS), the treatment efficacy was evaluated using PANSS reducing rate before and after treat-

ment, and EPS was evaluated using the Simpson—Angus Scale. Blood samples were drawn for DNA extraction at the
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time of patients enrollment and at the end of treatment. Five tag single nucleotide polymorphisms (SNPs) of PTEN gene
were genotyped using the SNaPshot method. The association of PTEN genotypes with risperidone efficacy and EPS were
using a multivariable logistic regression model. Results Totally 144 cases of patients with schizophrenia were enrolled,
including 85 males (59.03%) and 59 females (40.97%). The median age was 30.50 (interquartile range, 17.00) years.
The median course of disease was 5.50 (interquartile range, 9.00) years. The median dose of risperidone was 4.00 (inter-
quartile range, 0) mg/d. There were 60 cases effectively treated with risperidone (41.96%), and 30 cases with EPS
(20.83%). Multivariable logistic regression analysis showed that none of the five SNP genotypes of PTEN was statistical-
ly associated with the efficacy of risperidone (all P>0.05), while the GT+TT genotype of rs17107001 was associated
with a decreased risk of EPS (OR=0.110, 95%CI: 0.001-0.886). Conclusion The GT+TT genotype of the PTEN gene
rs17107001 in patients with schizophrenia might be negatively associated with risperidone treatment—induced EPS.
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60 %5 DU ; AEFPHTEFBATEAER R (Positive
and Negative Symptom Scale, PANSS) PF5r=70 41
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S IR R SR 253697 8 JH, Rl 4~8
mg/d. VYT AT G PEAIG I AR & EPS KA IEN,
JI 2 BB e FEOR YOS HE E VL 40 BT o SR PANSS
FAVPA B E R, RS 30 NRHE, BN
PEREAR « BAHREDR I — JBORS fifops SRR, SR 7 ¢
P, M “TER” B CWEE” 4800 1~7
43 . PANSS J4r%= (IRITRIVE—IRIT 5 1Ta) /
IBITHIPEAT, PANSS W3 %=50% HIE i Ir AL
K HF - 7R (Simpson—Angus Scale,
SAS) " PEAL EPS, xR 10 NEH, WP,
TR L SRR Y (A R SR BRI, R S K
W, N “TORER” & CEET i 0~4 4y, &
45 >3 A EPS,
1.2.3  PTEN #:HZ M7

SR TE AL FNIR YT 45 A 43S B o ] g fok ot
2 mL, SRARMRAAERHE A BR 2 7 A ™ 1 i) 42
B DNA, -80 CUKFEIRAE#5 Mo 38 i 75 2 B4 P2
Hapmap (http://hapmap.ncbi.nlm.nih.gov) i e h5 25 .
¥R 2 & PE (single nucleotide polymorphism,
SNP), fifikehnife: o EDURARE; RN R4
7>0.8; /N EALFE R R (minor allele frequency,
MAF) >0.10, AJEAY SNP 2354 1532678 (T>C,
MAF=0.465) , 1s12569998 (T>G, MAF=0.411) ,
1517562384 (T>C, MAF=0.200), rs17107001 (G>
T, MAF=0.128), rs2299941 (A>G, MAF=0.360) .
K H SNaPshot AT 5ER 738 7 SRk 2 8 PCR
PR S B SNP W3 By, HLIKEGIE, PCR 7~
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Yatifb)5 SNaPshot HLEKSELAEA PCR, 59 L%
1. SNaPshot PCR ¥ Zlifk.J5 i 1] ABI3130XL ¥
G, RH Gene Mapper 4.0 B4 52 BU I A 43l 2%
Reo 5% MREAHFH A LAl i, Aie o
— N 100%.

#&1 PCREIWFSI
Table 1 Primer sequences for PCR assay

P B
SNP EL 2] Kby
1532678 F: AGGCCCAACCAAGCAGATAA 399
R: TCTAAGCAGTGAGGGGCAAC
S: TTTAGTGGACAAGAAAACCAGTC
CAAGTGTAAAGA
1512569998 F: CTTCTCGGCCTGTGTTTTTC 309

R: CCTTGCCCTCCAAATATCAG
S: TTTTTTTTATGCAGTTCTTTTGCAGT
AGTATCCTCCTTAAATGTT
rs17562384 F: TTTTTGGGTAAGGATTAACAGAATG 360
R: TGTTTAGCAAGATAAATACAGAATTGC
S: CTACTCGTAGACTCGCATTGACT
TAATTTT
rs17107001 F: TAGCTCCCATTCTCAAGTCG 477
R: TATCCGCAACAAGGCTCTTT
S: TTTTGTGATGTTACAGGCCAAAGGAAT
GGCATTGTAAGAA
152299941  F: GGAGTTTGAGTGCTGGGATT 224
R: GCACTCGATGGCCTTCTAATAA
S: TTTTTTTTTTTTATGAAGATTATATC
TAGTTCCATTACTTCACCTCATCT

. FFORZEPCRIENGIY; RFERLZEPCRILMGIY; SFER
PARIEAEAR PCR 514

1.3 Gt ot

K HH SPSS 22.0 B G 3HT. it TR IR IEZS
O3 AR TP S BOR Y R B (M Q) ] A
i, ZHIE SR Mann—Whitney U RS, ErEgesl
KRR R, AR R k. SRHZH
2 logistic [MIFRERIMT PTEN J K £ 2515 A 556
IRIT AR I EPS [5CHE, K/KIE «=0.05,

2 & R

2.1 ARER

YNGR SUE ER 144 5], HoR Bk 85 i,
i 59.03%; Ltk 59 ], & 40.97%. AERE M (Qr)
7 30.50 (17.00) % #ifE M (Qx) H 5.50 (9.00)
4R, FEZR PANSS ¥4 M (Qn) 84.50 (20.00) 43,

FRETERE M (Qr) N 4.00 (0) mg/d,
2.2 PTEN A B % AW 5 535806 57 A 20M 6 % £
FIRE IR G I A% 60 i, 5 41.96%; TCaK 83
B, i 58.04%; B 1 F IRIT A R BB
RF IR (P<0.05), W3k 2. LIIRIFARCE R
Ak (0=TC, 1=F), LI SNP e[RRI 5 ER 7 &0
FASR, T2 HE logistic [MIHAMHT, 250 ER, 5
A~ SNP J R 2 5 1 55 W16 97 A6 8t I G 12 Bk
FIEEERTT I S AR TG, 3R 3,

& 2 FIEERGYT A RS TS B HEARGOR L 4R
Table 2 Comparison of basic information in patients with

effective and ineffective treatment with risperidone

WiH AR e /715 P
5 0.068 0.795
% 36 (60.00) 48 (57.83)
& 24 (40.00) 35 (42.17)
(R TE A 32.00 (17.00) 30.00 (18.50) -0.233 0.816
JRRR/AE® 5.00 (8.00) 6.00 (13.50) -1.564 0.118

FELE PANSSTEAR43Y 87.00 (22.00) 84.00 (18.50) -1.189 0.234
FIRGERFHE (mg/d) ® 4.00 (1.00) 4.00 (0.30) -2.446 0.014

SNP J K 7D

15532678 0.008 0.928
TT 9 (15.00) 12 (14.46)
CT+CC 51 (85.00) 71 (85.54)

1512569998 <0.001 0.998
TT 27 (45.76) 38 (45.78)
GT+GG 32 (54.24) 45 (54.22)

1517562384 0.082 0.775
TT 38 (63.33) 50 (60.98)
CT+CC 22 (36.67) 32 (39.02)

1517107001 0.147 0.701
GG 54 (90.00) 73 (87.95)
GT+TT 6 (10.00) 10 (12.05)

152299941 0.005 0.942
AA 30 (50.00) 41 (50.62)
AG+GG 30 (50.00) 40 (49.38)

W R (%) i, AR AR PR RAM (Q)
R, 48] HBR H Mann—Whitney  URGES . Jk RIRIIBUAFFERE B .

2.3 PTEN AR % &M 543584677 )& EPS #9% %

e pi 43 SLAE 28 25 A0 A 35 B936 97 J5 A EPS 30
B, 5 20.83%; JC EPS 114 %, 5 79.17%. WitH
B AEWS . AR, BEZR PANSS V4RI B ) 2
SH TG E X (¥ P>0.05), W#k 4, LI EPS
FRAR R (0=TC, 1=A), VL SNP JE A [ A48 ik
T2 EK logistic M. 45 2R B8, 117107001
() GT+TT FEH AL EPS KU S AHE, W 5,
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& 3 PTEN JENZ NSRBI A BRI Z R logistic [M1IH73H7

Table 3 Multivariable logistic regression analysis of the relationship between PTEN gene polymorphism and efficacy of risperidone

At Z A B sx Wald i P OR{H 95%CI
15532678

CT+CC TT -0.168 0.567 0.088 0.767 0.846 0.278~2.568
112569998

GT+GG TT -0.138 0.824 0.028 0.867 0.871 0.173~4.384
1517562384

CT+CC TT -0.124 0.397 0.098 0.754 0.883 0.406~1.922
117107001

GT+TT GG 0.011 0.588 <0.001 0.984 1.012 0.319~3.205
152299941

AG+GG AA 0.105 0.820 0.016 0.899 1.110 0.223~5.535
L5 59 £ -0.354 0.149 5.634 0.018 0.702 0.524~0.940
i 1.690 1.701 0.986 0.321 5417

x4 FIEEEGYT A EPS AT EPS 2H 8% B TOR LA
Table 4 Comparison of basic information in patients with and

without EPS after risperidone treatment

i g 4 EPS4l JCEPSHl  yZ{H PlE
PE®Y 0.015 0.903
% 18 (60.00) 67 (58.77)
ks 12 (40.00) 47 (41.23)
AL 31.50 (18.50) 30.00 (16.25) -0.165 0.869
SRR /A 6.00 (8.75) 5.00 (9.50) -0.478 0.633
FELE PANSS I43/43%  84.00 (23.50) 85.00 (20.00) -0.276 0.783
MIBEAFE/ (mg/d) @ 400 (1.00) 4.00 (0)  -1.398 0.162
SNP [ R
15532678 0.428 0.513
TT 6 (20.00) 15 (13.16)
CT+CC 24 (80.00) 99 (86.84)
1512569998 1.005 0316
TT 11 (36.67) 53 (46.90)
GT+GG 19 (63.33) 60 (53.10)
117562384 2.259 0.133
TT 23 (76.67) 70 (61.95)
CT+CC 7 (23.33) 43 (38.05)
1517107001 3.109 0.078
GG 30 (100.00) 99 (86.84)
GT+TT 0 (0 15 (13.16)
12299941 0.291 0.590
AA 13 (44.83) 57 (50.44)
AG+GG 16 (55.17) 56 (49.56)

e R (%) ik, AR SR PR PR M (Qn)
&, A HEBSR ] Mann—Whitney  URGE . JE IR AE AR Bk |

3 it it

AW FE ARG B o BLAE B H PTEN EE 2251
SRIBRER G YA RO EPS OCR, KL S HIRE

Filil V& I7 A3 R PEAH 6 B9 PTEN JE R Z 840, ik M
1517107001 A GT+TT HEPKAY n] fig 55 F 55 B 167 5 | i
) EPS XU FFARA % .

EPS Wi ERLAAAE . FAARRE . SENLTK )
BEERGAILR s S , ELAERALE] NI, &
A EPS ()85 S PR BUE T IO 22 | R Hik R
AR, B R IMER ZONATI R %, &9F
PUMBKRE 25 TG YT 2l ke it — P e ie i | 5% .
H F DI Ris SR RO M. BORE pe 25|
e EPS 119245 W JE R 4 2= Wik o 8 225G 1 25 W A A
KHEEH, CAMFRREAMMEAE P450 2D6, L EJHK
ZAR D2, 5 Bl 2A ZR . mTOR i #%5E H J &%
SERFAH L (LSMAP, ABLIL) 250 fig EPS AH
K H BT Z — SN A5 R LR SR R H
25, HWFFEAIA T mTOR g A TS [ LAY 9
A~ SNP, KIH ' 4 4 SNP [rs1130214 (AKTI),
1456998  (FCHSDI1) , 1s7211818  (Raptor)
151053639 (DDIT4) | (58 HAER S FIRERGRTT 5 i
) EPS AH3C, UESE T M2 BAE LA LR |
A~ SNP A3 B K BIRLN , X —25 Bl 7 3E R 55 TG T
PIREAS T EAT T B0IE ', IR R R B B
HE A BCHURS #98 25 097 SO DG 1) SNP a8 28 7
WA TIRERY SNP, A5 2E#E PTEN ZEPRAY SNP
DL 5588 PTEN JERHE T 1 00, 2R ER T
IZIER SR GG 5 R EPS A X, AT
W H oA FE, JLFEEER T mTOR 8 -5 Bk #k
25518 EPS HYRHCTE

SRS PO 25 0T 7 AN R RN IR RIRZ
5 H ARG i ZLRE 1 25 SE R A 2R A PR, B
FEAEAN [N FERRAS o LA FE A2 B E 0 [, A A o 24
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F 5 PTEN R ZEMESHEEENRITE EPS LB ZRE logistic [1IH4347

Table 5 Multivariable logistic regression analysis of the relationship between PTEN gene polymorphism and EPS after risperidone treatment

Ap i SR B 5% Wald PlE ORfH 95%CI
rs532678

CT+CC TT 0.141 0.599 0.056 0.814 1.152 0.364~3.974
rs12569998

GT+GG T 0.524 0.834 0.372 0.542 1.689 0.272~8.253
rs17562384

CT+CC TT -0.629 0.486 1.700 0.192 0.533 0.193~1.363
rs17107001

GT+TT GG -2.211 1.435 4.447 0.035 0.110 0.001~0.886
rs2299941

AG+GG AA -0.407 0.818 0.235 0.628 0.666 0.140~4.034
i 1.412 2.166 0.444 0.505 4.104
E E(] %%fﬁﬁ% *%7& jﬁﬁﬁ ﬁ ﬁEj( E(] %EE [16] o Z'Kﬁﬂ: [8] American Psychiatric Association. Diagnostic and statistical manual

TR 1s17107001 ) GT+TT FEFAEA EPS ZH1Y
iR (0/30) BHEWAK T EPS 4 (15/114), AN T
SV B R FR [ DU A g MAF 8418 (0.128)
AR IHEARAIR, X 25 R AT 2 KA ik
— IR, AR RIS G R
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