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Abstract

Objective: To investigate the relationship between the single nucleotide polymorphism of Slitrk1
gene and the depressive symptoms of Chinese Han patients with Tourette syndrome. Methods: A
case-control study was conducted. 1000 Chinese patients with Tourette syndrome were included
in the study. General demographic data and clinical data were collected. Excel software was used
to establish the database. The whole genome DNA of the research object was extracted, and the
genotypes of four single nucleotide polymorphisms in the Slitrkl gene were determined by
Tagman probe typing technology. The genotype frequency was performed in the two groups using
the SHEsis software. Results: The distribution of four SNPs in the Slitrk1 gene was consistent with
the Hardy-Weinberg genetic equilibrium law (P > 0.05). The genotype distribution frequency of
gene rs144821830 was statistically significant (P = 0.005). The frequency of CT genotype was
higher in the case group than in the control group, and the frequency of TT genotype was lower
than that of the control group; gene rs3737193, rs144800086. The genotype frequencies of
rs145628951 loci were not different between the two groups (p < 0.05). Compared with the nor-
mal control group, there was no significant difference in the genotype and allele frequency of the
Slitrk1 locus between the TS depression group and its subgroup (P > 0.05). Conclusion: The Slitrk
1 gene (rs144821830) may be involved in the pathogenesis of Chinese Han patients with Tourette
syndrome. No relationship was found between the Slitrk1 gene (rs144821830) and the depressive
symptoms of Chinese Han patients with Tourette Syndrome.
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Weks . 20194F5 270 F#HBEM: 20194F6 H11H; KA HM: 20194F618H

H E

HE: 3 slirk1 2 H B H R 2 S5 BEOURMSIBHE LR S IEMAE R Z B RB . Hik: RA
IR BIXTIRATTE, AT EDRMEBHE LR S AE B 10006, XfHE100061, WAE—MKAOZEBE
KIGREIE, P Excel RFBLEIEE. RPF AN RAEZEEADNA, F|HTagmaniRér 7 B AT
Slitrk 12 5 1 PN B TR 2 A AL AT R BL I 8, RAISHEsis P &, WA NBEPHTE
HERRK AT GR: Slitrk1Z:E 44N SNPsAL S T7ENFEH 15 i )R- & Hardy-Weinbergi# &4 &
(P > 0.05). #Frs144821830f R ZEER S AMEARHAREREF L IHFEE L (P = 0.005), H
REIHPCTEFBME R TXRA, TTERBMEK T KA 2£HFrs3737193. rs144800086.

rs14562895147 S R RARAR AR TLE R (p < 0.05). SEFSTBALE, TSHEBHERETA
Slitrk 167 REEF B K SR F MR R G L FEZR (TP > 0.05). Fik: Slitrk13F (rs144821830)f1
A5 EUR ARG E RSB E S SRR, Slirtk1EFE TS5 T b EIUERS R B ER
RILE . BB RISlitrk12 5 (rs144821830) 1+ B JURM BN FHE L5 6 E B3 VAR Z R KRR

XKiEid
T EDRMSIBELR A, Slitrk 12, A, ZERAFME, REHRESH, TagmaniREHR
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1. 518

BN 15 LA E (Tourette syndrome, TS)/& —Fh 2 K 2 B8R 2 RS MR EAS, 29 o5 43 B kS #0550
1) 80%, FKRWE., WAET KFIHRTFHAL EREEF RS RIRE VML (ZE LR, 2012). LSrkEm
PIRIB AL F AR Z RIEZ B AR, LWRAKRS . BRAMRAKRGHEIE T RS ) LA EE 77 K Kk
EE SR S (V&N 2014). IEAER, —M4a8 SLITRK 3 PR 58T 52 2 B 70 (1) 53 (Hr
K& 2T, 2006) . N SLITRKL &K 4wt 7 693 NRILIR M E H, 5/ R FVEE EAH 97.6%(1) [FIJE M,
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SR, &7

B A E 2.2 (Beaubien, Raja, et al., 2016). HHIRINAZEES S KR - SUIRE - BN - 525 Bl
(CSTC) K B R iAM . Slitrkl FFEH 6 MFEM A2 —, FERETHERS, SH5RTHEH
Jf 524 K (Larsen, Momeni, et al., 2014). [X] Choi ZE7ERT 78 H#E t SKITRKL ZEPIE RH B8 L7 S Ak 1)
i B R, 75 RTAUT B i p 1R R B S R AR, fER B R I LR, AR S EURIE
[ A (Choi, Augustine, et al., 2013). H FI#F 78 5 RHR R SIS L5 GO 1 BB 2 7E 1.0%~3.8% 2 [7], i
RPN T2, WA Z8. thah. wia. AT NS AT, IR =0 70 0 TS SLm il
FER. G, AT SLITRKL B2 2 2352 I 5 o B DOR IS RS 18 25 AR S HAMAREE IR 7E DR EG, 3R
AT T v U B A9 15 25 G i B8 AN RS X Rt R B4, % Slitrk L FEPRHEAT T 42 2 R 2 3 6 9

2. W&,

IEFEAE B B T2 IR B MU BN REAT AT o ARTFS 1ICD-10 il sh A5 25 G hE 12 W bm o -4 Fe 22 17)
EE NN S, HERRAS TR RS . RS A R a2 R BT SORS # RS, 3k 1000 1. F
55 612 15, 4 388 fiil; ikt 12~17 (12.4 + 4.6)%; BFAHTCMEG K R X HEZH R B 5 X o0 fIwk
M, 31000 4. HAF 5 634 4, %366 44; Fit 12~18 (12.3£5.2)% . IMFERET 2015 4F 8 H~2017
10 Ao AFFRAE TRER R H0E. B R EE A g g R .

3. &

TagMan Z8aHR4E & —Fh SR T R IRED, DR B/ E RSN 1Y 57 Ko, 175 4 KGRI MIFE 37K ¥ . PCR
I E N —XF 51 R I —ANRE R PR B R EY, BRE e8I, 5 BE BRI I RO AE S 0
REEFHR Y PCR F36, Taq BN 5-3' /M UIBEE VKR ET B DI B AR, A4 25 5% e B R K 5 3 (4]
SRS, M ZOE M R G T B TS S, Y —2% DNA &, WA — Ry TR, BB TR
HAE 5 R PCR P iGe & R0 o 28 6 A1 72 FAM, TET, VIC, HEX. 1Mi#i & TagMan-MGB
PREE AR BE T AT B DR i b, ST 73 A 3 R R B (SNP), A B8 i iy 5 R 2 W AN A A6 FH 25 40 AT 1)
HIERATFE.

1) DNA FEEU i« B 151] B Fof 18 F st #58 ik a2l 81 Y 3 22 (R 2H DNA SR EUR SEH EUAH A 1f DNA,
T3 4 8L

2) HRLTIR 2 A PE(SNP) TRk : M45 KR SLITRKL JE 22 At 5 vf U S0 B9 15 25 A 0E S e
BT RAR, FRATTR B %1% SNP: rs3737193. rs144800086. rs145628951 % rs144821830.

3) FER A AFFCRH Tagman BREF 7 BUEAR,  Firfi FH RO R 43 B4R 6 &% TagManUniversal
PCR MasterMix ¥ i1 _F #5838 K% bio-x B FiBtfé . PCR RSt GeneAmp PCR 9700 R4+ 47 . PCR
JRMAEZ 5 ul, fFE: 40 ng DNA, 2.5ul PCR VR &A1 0.035 ul 1) Tagman R4 R4 E A :
94°C 1min; 94°C 30S,72°C 30S, 30 MiEH; 4CHE. MNF=¥FH ABI 7900 DNA il R 4uit 173
RIS (e i« Horh A 98. 7% HE K 98.6%0773 151 (1 5 R BBl BRI B 5 SR ORIF D] 43 24 Py v A B Pl Sk
AT FE NP AR BEATLIE X 3% I FE A AT B (Rl 43 B, R B 2 A S 56 45 SR — B

4) JLE NS EF (Children’s Depression Inventory, CDI)PEAEFIARK S, ZEFAHE 27 N6H, §HS
ANAT: AR AP, (R0 PRURERZ A B2, KA 0~2 400y, BR A 545, B
e R AR R L, i R SO B R BRI B (e S, KR, 4, 2010).

5) Giitsrtr: R EXCEL BATFEESTEWEE, KA SPSSI7.0 B AFxf W20 N B IR0 AT t AR50,
PERIHEAT X2 RS, FIFH SHESis o7 & HEAT 951 4115 f HR ZELf¥) Hardy-Weinberg 38t £&-F- i E R 36, 4L 1]
HREBFEGZER, LLP<0.05 NEFHLTFE L.
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1) TN G S P S T 1 -

YNNHIT T2 99 191 435+ 1000 4], 534 612 45l ( 5 61.2%), 2tk 388 (i 38.8%), “T-H4EHY: 12.4+4.6
%, XTHRZHSLT 1000 41, B3 634 #1)(15 63.4%), Lot 366 (15 36.6%), THIER: 123 £ 52 %, KN
20 50 B 2H — N 1 22 B RE AT 22 SPSSIT.0 A2, WA 2 FEAEie . M B3 R Lg%
X (W 1),

Table 1. Comparison of general data between case group and control group

1 mBIAS 3 RE— MR

3% 15 454 (n = 1000) Xf 8 #H (n = 1000) pfE
) L 612 (61.2%) 634 (63.4%) 0.228
o % 388 (38.8%) 366 (36.6%)
I 124+ 46 12.3+52 0.091

TR RME R 7RSS, **p < 0.01, *p < 0.05.

2) Hardy-Weinberg 35t F 46 £ #6156 -

8IS SHEsis FAFHEAT 70 i J5 K I, % 20 Slitrkd &R 7 55 rs3737193., rs144800086. rs145628951 %
rs144821830 % 513 Rl B 45 & Hardy-Weinberg ~F-#7(HWE) & 4 (P > 0.05).

3) HE AT A AT AR 22 S (1 3 T«

XF T rs3737193 £ i TR B T, AA BERIRLSA N 85.1%, GA JEHBISIFA 7.7%, GG FPH L4
FN LT%; XHERZF, AA FERARN 85.6%, GA FEHFNHRN 7.0%, GG IERALIR N 0%, HHl
FERI R AT JC . 2 (P = 0.782)

X T rs144800086 7 i, FEMifIZHHT, CC R BYAI=E Ty 98.8%, TC K BUAA N 1.2%; X2,
CC R R4 Ay 97.8%, TC IR RIS N 2.2%, 5 2H Ik PRI Y 4 2 73 A 0\ 35 25 57 (P = 0.084).

XF T rs145628951 7 i, FES ML, AA BRI AUSE Ty 98.8%, CA JERIZAYANA )y 1.1%; X4,
AA LRI N 97.8%, CA FEH RSN 2.2%, 520 3 IR 43 A7 th 70 &5 2% % 53 (P = 0.095).

X 15144821830 o7 i, FEFRBIZHH, CT BPRIAUA Ny 2.2%, TT ERIAUAA Ny 97.8%; X, CT
BRIy 0.8%, TT EEFIRLIHIA 0y 98.8%, W ZH KPR RUSA 73 Afi A7 76 2. % 2 57 (P = 0.005) (L4 2).

4) TS JLEEHAIA Slitrkl % [K 4 (rs144821830) CDI 1553 Lhs :

T4 B8 T #5717 (rs144821830) AN Al FRATIAEHET rs144821830 FE X (LA rs144821830" %7~ ) Al H g S5 Fk
[Rl(VA rs144821830 K /R) /- HWFFL, 15 TS 4N, 47 rs144821830 A L4 CDI a4y 14 bbAx
REIMAFAEG T2 57 (33 P > 0.05) (W3 3).

5. g

BN L5 AR 2 — AU R R B RS s 2 [, DA E 0. SR 2 R M3l DL A 3 30 (1 ]
IR BRI R A FIRAE N F BRI, 2N, Bl 31, 90%LL BT 2~12 & 2 [aliEs. 54
K, KB TR S HIEBUI SCE b R T2 38 7 b B DOG B R 18 25 AR 2 — PP 2 SRR e, DA
SNP Jykkfili, BEHLARERICBEAERT 5T 7 24V S T b DO BB E L% A RE BB AL 22 9T . A
Firp, FRATCL FIRRNIRE SO, SR Tagman #8412 DNA 532 3E4T SNPs [ . 5 4L Geka il 77
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Table 2. Data analysis results of case group and control group
5= 2. 7RI S %BB4A rs3737193. rs144800086. rs145628951 K rs144821830 i = MBI &R

SNP 25 Bk TR 2 i pfE
00 AA GA GG 0.782
77 851 71 1
b 4
(53737193 G (7.7%) (85.1%) (7.7%) (1.7%)
74 856 70 0
< HE 2
RE (7.4%) (85.6%) (7.0%) ©)
cc TC 0.084
. 988 12
rs144800086 st 2 (98.8%) (1.2%)
978 22
- HE 4]
RTREL (97.8%) (2.2%)
00 AA CA 0.095
1 988 11
b 4
rs145628951 Jifo (19%) (98.8%) (1.1%)
0 o78 22
- HE 4]
IR (0%) (97.8%) (2.2%)
00 cT T 0.005%*
0 22 978
b 4
5144821830 it (0%) (2.2%) (97.8%)
4 8 988
HE 4
IR (0.4%) (0.8%) (98.8%)

**p < 0.01, *p < 0.05.

Table 3. Comparison of CDI scores of different children carrying genotypes in children with TS
2 3. TS JLEAREHEHEEZR CDI 5ot (Xxts)

prifE| rs144821830 rs144821830" (n = 639) 1 P&
(n=361)

CDI &% 26.1+10.5 236+95 1.40 0.34
s 38+18 35+14 1.71 0.28
PN 28+17 23+15 1.33 0.13
fRR 23+14 22+12 1.19 0.24
P 51+15 48+1.7 1.50 0.31
fERE 31+13 32+14 1.74 0.39

TR B A EE IS — BRI Y D)BF(PCR-RFLP)AH LL, Tagman #R4%FHEAR & DNA Il FRik A7 /e i B4 3,
Tagman #REHEARG R S, RIORE R, &H KFEAREMFIF, AT — 2 U] Tagman $R%H 7751
ATEEYE, BEMLIMBOR G415 3 R rp 3Lt 3% REA, HHTEERLE, HEE RN 100%.

WANRT Slitrkl FEPRIRIRTF ST, £ 2 L3I 2% & 1 (Zimprich, Hatala, et al., 2018). ADHD
(Lennington, Coppola, et al., 2015). & E#E(Zuchner, Cuccaro, et al., 2016). RiEAEZ K (Ashley-Koch,
Zuchner, et al., 2008; Ozomaro, Cali, et al., 2013)%5 4 3 , 13 [K 5 v [E U Hh 3 B9 18 25 A 8E 1 R BRI 78 5L
Do BTN Slitrkl 25 {5 - SURR - i - J25 % (CSTC) K & IS RIB R, TR - SUIRME
- Fefivi - B BT A ph 22 0] A% T i CA IR S5 FARE IR 1 77 A2 4 9% (Katayama, Yamada, et al., 2010). A
F, ERAEH E DO AT T Slitrkl R 2 3805 E UGS R 15 25 AR R BRPE I 7T, RS 3
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SR, &7

TEONEEMGER . BT TS AR ZE, KE TS JLEAAEIIHRIMER, 5 WL 515 25 b AT |
T 7 kA 2 B RS (ADHD) A 98 1 FE 545 (Dale, 2017). A HFFE AT TS Fim Ho il Bt e A 2 FeA T A
NIt ADHD, T2 0 8ERERS, 2T R 78 & I 13%~76%(H] TS JLE il AEA FIAREER, His Wi Sk
ISP 5 5 (23%) B 55 i T % B 2E (Kim, Barr, et al., 2018), TS JLE — 25 & tho ot & A Rl i & Tt
HRAH, FARRER AN 2 ™ SR LA B A e, UERHAIARREIR B 2 TS IRIRILAR 51— 43, Piedad
YN MART) TS B TN — AN HRIIG RS, I H AN RIS A 9% (Piedad & Cavanna, 2016). A
W EL R 25 R R B Slitrk1 JERI AL CDI &y & RFor 2 A Z 5, 78 TS R HARA Slitrkl
BRI TR A KRR, AR Re SHACAR R A, TR TS AR 5.

H TG LR AR & — P 2 IR, [ — MR AT B2 th T [ — Rl R8s 514 2% a 1A
) 3 R R A SAR I 4 SR, BT DAAE — AN PP ST e o) B A A e 36 D) 5 9005 33047 Bt S BB 0
Al REME LA B R E VK, DU H R T REARERADT T

E&WE

R T PR E S B RH(ZK2015B01), BT b 2R (201540114), T K T X E TR
AR E T,

BE K
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