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Correlation analysis of polymorphisms in mtDNA 3243, 3316, 3394 point mutation with schizophrenia
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[Abstract] Objective To study the effects of mitochondrial DNA (mtDNA) point mutations 3243A/G, 3316G/A, and
3394T/C on the incidence of schizophrenia (SZ) in the Han nationality in Henan province. Methods A total of 250 unrelated
patients and 292 normal controls without family history of schizophrenia were included in the present study. and their peripheral
blood samples were subjected to examination by PCR, digestion with different restriction enzymes, agarose gel electrophoresis,
and DNA sequencing to detect the mutations of mtDNA 3243, 3316, and 3394. Statistical analysis was performed by SPSS17. 0
statistic software. Results mtDNA 3316 G/A mutation was found in 8 SZ patients and in 3 controls (P>>0.05). mtDNA 3394
mutation was found in 15 SZ patients and 4 controls, with significant difference between the two groups (P <C0. 05). No
mtDNA 3243 mutation was found in the two groups. Conclusion The findings in the present study indicate that mutation of
mtDNA 3394T/C may be related to SZ, and the mutation of mtDNA 3243A/G and 3316G/A may not be related to SZ.

[Key words| schizophrenia; mitochondrial DNA; RNA"" VYR gene; NDI1 gene; point mutation

[Acad J Sec Mil Med Univ,2011,32(2):179-181]

K P4 Z49E (schizophrenia, SZ) & LA K i K # JRH Z — ., Lauritzen %38 o 45 ) T H 5 £ 420 B
8 NI RE T B A ORI — 388 WUKE GOl By s S AR TR MO DA RE ) A b A
P . MUK R IR FERE e R A SUAR B Lok B E AR,

R G e i T SR U S 5 | AR B S 1Y) LR 2 mtDNA 3243 {7 T 4R AR tRNAM U I [ 1)
— . SZHUN R —Fp Z I B AL, Doi X SF WG PR WERE PR, (R SRR S 20k R R 4 A R A
= SZ BEMMIFR A mtDNA A5 2 SZ W 3316 A1 3394 i T AR ND1 B E.3 A7 s iy

1

[#mBH] 2010-11-19 [(#EZAH] 2010-12-23

[E€MB] M4 DAT R % 4 (200903006). Supported by Foundation for Science and Technology of Health Department of Henan
Province(200903006).

[fEE® AT k55, WA, E-mail:903246195@qq. com

* 38 {5 /E # (Corresponding author). Tel: 0371-66658161, E-mail: chengxiaoli@zzu. edu. cn



+ 180 -

W TRE RS 20114E 2 H LB 32 &

RAFIANG S35 M LR AR I R, A SE B E B mtDNA
3243 ND1 % [H 33163394 i 5 X4} SZ B3 J I %)
WA 2 A8 LB 5% DL ilE — 2 T e A 5 v [
DURN SZ BAZ R .

1 M&RMAZE

1.1 xb % X HEZH BRI B UG fil B A 292 N, SZ
B 250 B0 11 40 A b AR A 36 RS B BE A5 12 WG
Gt M 3 MUEIT A (DSM-IL-R) b #E 5 12 M K
P4 B4E R HEBR A A ™ A U o R0 B 2 5T
BEfR AR L R WP AR BN 2 A W R
$.

1.2 314 519 1. (H & 3130 ~3149)5'-
AGG ACA AGA GAA ATA AGG CC-3'.5|% 2.
(L 4 3423 ~3402)5-AAC GTT GGG GCC TTT
GCG TAG-3'. 51 gk TAEY TR A MRS
AIRA R G,

1.3 DNA #3885, B 8 # bk i 3 ~
5 ml.20 g/L EDTA ¥l T B —20°C LRI, R
FAAR By /05 23R B DNAL 752 B2 66 B 1%
DNA & J 4l B 14700 5

1.4 PCR¥ 3 FrAMEARM 25 pl BRNAAK R
HEATY 1 PCR P M S 80, 95°C W A8 5 min, 94°C
A 30 $,53°CIR K 30 s,72°CHEH 30 s, 3k 25 IMF
WG 72°CHEMH 5 min, PCR P=HIK N 293 bp,
Xt =Y AT RELP 4347,

1.5 ®x&n HEGHENDIE Haell (Promega
s DX PCR 72471546, 37°C .4 h, 3 %0 B s bl i
52 P K ARG N LD 235 S T2 R L 1. XA R AR
AR AT R BIE

F1 RTEMBHFLEE mtDNA FERKE

Tab 1 Mutant and wild-type mtDNA length
Marker Length (bp)
Wild-type Mutant type
mt3243 168+97+28 113497455
mt3316 168+97+28 265+28
mt3394 168+97+28 168+78+28+20
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Fig1 mt3316 and mt3394 of ND1 gene after digestion
1,2,6: Wild-type of 33943 3,4: Mutant of 3394; 5. Mutant of 33163
M. Marker
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3316G/A mutation
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3394T/C mutation
i
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Fig 2 Sequence of mt3316 mutation(A) and
mt3394 mutation(B)
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Tab 2 Mutation frequencies in case and control groups
Mutation distribution(n/N, %) )
Marker XZ P
Case Control
mt3243 000/250) 000/292)
mt3316 3.2(8/250) 1.03(3/292) 2.198  0.138
mt3394 6(15/250) 1.37(4/292) 7.222 0.007
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SRR () 358 B CAn G | R ) I T AR, T B0 B il 3=
AL BB 4 W 2 Y RS R B mtD-
NA3316G/A fE SZ HEZERNy 3. 2% AEXIRA Ky
LO3% . FHZSRAREAFEITHE L (P>0.05),
mtDNA3394T/C RAZRIE SZ H R 6% . 76 4 M4
H1.37% P ZERBEA G E X (P<<0.05),
A It , mtDNA3394 37 &5 7] fE 58 #h 4 2408 9 & A
X,

[& % x W]

[1] Doi N,Hoshi Y, Itokawa M, Usui C, Yoshikawa T, Tachikawa
H. Persistence criteria for susceptibility genes for schizophreni-
a:a discussion from an evolutionary viewpoint[]J]. PLoS ONE,
2009,4:€e7799.

[2] Lauritzen K H, Moldestad O, Eide L, Carlsen H, Nesse T,
Storm J F,et al. Mitochondrial DNA toxicity in forebrain neu-
rons causes apoptosis,neurodegeneration,and impaired behavior
[J]. Mol Cell Biol,2010,30:1357-1367.

[3] Walsh T.McClellan ] M, McCarthy S E, Addington A M, Pierce
S B,Cooper G M, et al. Rare structural variants disrupt multiple
genes in neurodevelopmental pathways in schizophrenial J]. Sci-
ence,2008,320:539-543.

(4] B HF.01 F.2 BRKEFR, DIEHM. 8 R E K BT
ML KL DNA #5165 i 2 BT ()], % —F B K%k, 2007,
28:48-52.

Tang C,Bie P,Li K,Zhang Y J,Ma Z W. Quantitative study of
hepatocyte mtDNA damage in rats with obstructive jaundice
[17. Acad J Sec Mil Med,2007,28:48-52.

[5] Harrison- Gomez C, Harrison-Ragle A, Macias-Hernandez A,
Guerrero-Sanchez V. A3243G mitochondrial DNA mutation and
heterogeneous phenotypic expression[ ] ]. Rev Med Inst Mex Se-
guro Soc,2009,47:219-225.

[6] Gal A,Szabo A,Pentelényi K,Pal Z. Maternally inherited diabe-
tes mellitus, deafness, chronic progressive external ophthalmo-
plegia and myopathy as the result of A3243G mutation of mtD-
NA[J]. Orv Hetil,2008,149:1593-1598.

[7] Munakata K, Iwamoto K, Bundo M, Kato T. Mitochondrial
DNA 3243A>>G mutation and increased expression of LARS2
gene in the brains of patients with bipolar disorder and schizo-
phrenial J]. Biol Psychiatry,2005,57:525-532.

[8] YuP,Yu D,Liu D M. Relationship between mutations of mito-
chondrial DNA NDI gene and type 2 diabetes[]J]. Chin Med J,
2004,117.:985-989.

[(AxHmE] T+ %



