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Correlation between rs3740051 polymorphism of SIRT1 gene and volume of brain

gray matter in depression patients
GU Shanshan, LIU Daiyan, JI Ling Department of Medical Psychology, First Affiliated Hospital, Army Medical
University ( Third Military Medical University) , Chongging, 400038, China

[ Abstract | Objective To investigate the correlation between the polymorphism of SIRT1 locus
rs3740051 and the structure of brain gray matter in patients with first-onset untreated depression as well as in
healthy controls. Methods Clinical data of 75 patients (15 males and 60 females) with first-onset depression
treated in our hospital from March 2018 to September 2019 were recruited, and another 43 volunteers were
enrolled as healthy controls. Their brain structural data were collected from high resolution images after
magnetic resonance imaging, and the allelic and genotypic frequencies of rs3740051 polymorphisms of SIRT1
gene were determined with DNA sequencing in the 2 groups. Based on the detected genotypes, the depression
patients and healthy controls were classified into 4 groups: depression (AA), depression ( AG/GG) , control
(AA) and control (AG/GG) groups. The interaction effects of SIRT1 rs3740051 genotypes ( AA or AG/GG)
and disease diagnosis ( depression or control) , as well as their respective main effects on brain gray matter, on
brain gray matter volume were analyzed. Results (DDiagnostic and genotype interaction effects on the gray

matter volume were shown in all the 4 groups. In the left parahippocampal gyrus and left inferior parietal
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marginal angular gyrus, the gray matter volume was larger in the depression (AG/GG) group than depression
(AA) group (P<0.05), and larger in the control ( AA) group than control (AG/GG) group (P<0.05).
(2Diagnostic main effects on the gray matter volume existed in all the 4 groups. In the left inferior parietal
marginal angular gyrus, the gray matter volume of the depression (AG/GG) group was greater than that of
control (AG/GG) group (P<0.05), though the depression (AA) group and control (AA) group showed no
significant difference (P>0.05). At the right precuneus, the gray matter volume was larger in both depression
(AG/GG) and depression (AA) groups as compared with the corresponding control groups (P <0.05).
(3Genotype main effects were also found on gray matter volume of the 4 groups. In the right medial superior
frontal gyrus and left supplementary motor area, the gray matter volume was larger in both depression
(AG/GG) and control ( AG/GG) groups than the corresponding ( AA) genotype groups ( P<0. 05).
Conclusion The polymorphism of SIRT1 153740051 may be related to the alteration of brain gray matter
volume in patients with depression. Patients carrying G allele ( AG/GG) have more changes in gray matter
volume than those not carrying (AA) , and these changes may play a role in the pathogenesis of depression.
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FEABMAT 5 o BRI AL WL\ Dy, AR P 2R 70 2 oy JE A
FOFREE I )P 1 TEFR BRI , £ & AR i A i 2
e AR AR R R R PR — BRI R, A

RS VAR E ZEL R X 20 i R4t I [ Y S S T
sF TR UL 1 BT A R R BOIRAS , HR L 4E
RA—E IR, X E RS2 TR a2
s B G A REAE 4R 7

AT KB, SIRT1 HE P 153740051 {37 i A7 7E Sk
DR 2000, A A 0 P s Tl R 2 b se 32 2 X
47 SIRT1 B[ 153740051 v/ 15, G 2507 3K (AG/GG)
RS F ARG G SR (AA) LEAVARAE ZH A HE2H
A 8 R KRR e AL [l Fiah SE iz 3 X
A T [l YRS R, £E D RE E, IO I [0 2 5A
AR, Wil s X 2 52 Az sh i i A gl
Pl R A o] SRR BRSE R, ZE AR AE
SR AR T IE O B A b TE s B XA
AL e X 3% A BRI S AR AR 2L B R i T RE 17 )
S0 PR R KR R AR R e I Bh S
RES S T IVARAE (A~ # 0L . AIESE K BRAE AR
RELL AN HEAL e #58 G AFAL3E MR 57 G SR 2k
AE LRI DR AR FUEAT 22 510, $i7 SRIT1 B[]
13740051 137 1 & A 22 25 XTI AT A8 5 00 it e A
IR B S5 Ky 357 PT R 7™ AE R0, 2 T T BE 2 0 AR LA
RS2 s il S5 I RETG 8l AT ik K BAE ZE il
TR 2 A 1 R0 A O AR GG I XS A2 32 Wi 000, 7 A
()R PR N R SIAISAE ZH AR X % B, AE 2 I T T
L5 A0 1R DB AT I X3, I AR B o B AT
F TN Mg —F8 o, AT BB B AT T5 (BE M L
H) U e L 2 S AR ESR T AR m
WSS T SF T RE ™ BRI /% , L BT I 2 6 i 42 57
(LR A NG LR DO R S ERSY R
BRSO A DRI R SRR 4 % T AR
2L, FEAT OB AT I DR IR R S A B e B ™ AR B 5
RN AE R T IRA R, B S e T AR AE 4L AE A7
MR RGH BPARRRA B, 317 32 il OB T PR AR i
A ] BRI ARAE B E FH SN ANTIZSE T RE . ASBE
TR BAEMI T 2550 1A AE 2 I AR [ RS2 A
L BAFAEL W TN o WFFE 7S, AR X T 0 B2, 4
HSIEZHLAE 2 MU TOU T 2% £y IR S AR R AR B
KB T RRIRIEE R AET TR, U 20 el E A FI
5 AT IIRE TETERANECH 019 2 SR AR £ B A R
AR IR AZ IR B ] B 2% B R T fE = A
LEINAISE A0S

£ LT, BRAE SCHR S AR 4GE 1 SIRTT B[R 541
HRAE S H R IR 25 R AR 5, {HL SIRT1 [ 153740051
(LS AARAE KR AR S R M AN AE . AP
GE 7N SIRTI FE [N rs3740051 A7 ki 2 [H 22 2544 55 40



144 AR, 2021 ,43(2)

http : //aammt. tmmu. edu. cn

TIRAE J8 3 KK J50 45+ A 5%, 4% 4l SIRTL 2 A
153740051 i i G 45 (L HE P AR X T R 54 G 45 i
DAL, X VRIS R85 RN R e (AR R i B A, 30 ]
REZ 5 T HARAE A SO L], Xof T SIRT1 J P 55 H A8
REMI SRR IEAT T — 2 IR AN TE . AWFTAFAEM T
AR - OABFFE SRR DT, Toiktb A PR S R 4R
R, BIRGE R S B SIRTL JE [ 1s3740051 {7 i3 3 [N 2
AR AIAIAE RN K ST 28544 A5 5%, (HLR G R S r
SRS AR 5 R W 5 245 K A A R R G &R
Qi THEAZBR ], X T SIRT1 %P 13740051 i
M AG GG SRR IEAT 5 I 00T, Jaakxt 3 A2 A
SR IEAT 1A AR A R B A R R s @R K AL
SARBEAT NS AL A BE T, 18 AN 2L R AE AR
251 OO, Bir AR T 45 R i i B BR . 41 % B g
AR TELLE BBEFE R, a] LU R REAS & 72 fu i1
UL N T AR AR B 5T, UM 3 2 A
TE AR o

SE

[1] GOTLIB I H, JOORMANN J. Cognition and depression; cur-
rent status and future directions[ J]. Annu Rev Clin Psychol,
2010, 6 (1) 285-312. DOI; 10. 1146/annurev. clinpsy.
121208. 131305.

[2] TANG W, CHEN Y, FANG X Y, et al. SIRTI 1s3758391
and major depressive disorder; new data and meta-analysis
[J]. Neurosci Bull, 2018, 34(5): 863-866. DOI. 10.
1007/512264-018-0235-5.

[3] LUO X J, ZHANG C. Down-regulation of SIRTI gene
expression in major depressive disorder[ J]. Am J Psychiatry,
2016, 173 (10): 1046. DOI. 10. 1176/appi. ajp. 2016.
16040394.

[4] GUO W, LIU F, YU M, et al. Functional and anatomical
brain deficits in drug-naive major depressive disorder [ J].
Prog Neuropsychopharmacol Biol Psychiatry, 2014, 54 1-6.
DOI:; 10. 1016/]. pnpbp. 2014. 05. 008.

[5] ZHAOY J, DUM Y, HUANG X Q, et al. Brain grey matter
abnormalities in medication-free patients with major depres-
sive disorder; a meta-analysis[ J|. Psychol Med, 2014, 44
(14): 2927-2937. DOI. 10. 1017/50033291714000518.

[6] QI Q R, WANG W, DENG Z B, et al. Gray matter volume
abnormalities in the reward system in first-episode patients
with major depressive disorder[ M ]//The International Con-
ference on Advanced Machine Learning Technologies and
Applications ( AMLTA2018). Cham: Springer International
Publishing, 2018. 704 — 714. DOI. 10. 1007/978-3-319-
74690-6_69.

[7] WARDA M, SCHULTZ A P, HUIJBERS W, et al. The
parahippocampal gyrus links the default-mode cortical network
with the medial temporal lobe memory system[ J]. Hum Brain
Mapp, 2014, 35(3). 1061 -1073. DOI. 10. 1002/hbm.
22234,

[8] BOISGUEHENEUC F D, LEVY R, VOLLE E, et al. Func-
tions of the left superior frontal gyrus in humans: a lesion
study[ J]. Brain, 2006, 129(12). 3315-3328. DOI. 10.
1093/brain/awl244.

[9] CAVANNA A E. The precuneus and consciousness[ J]. CNS
Spectr, 2007, 12 (7). 545 - 552. DOI. 10. 1017/
$1092852900021295.

[10] CHEN Z Q, ZHATI Y, ZHANG W, et al. Single nucleotide
polymorphisms of the sirtuin 1 (SIRT1) gene are associated
with age-related macular degeneration in Chinese Han indi-
viduals[ J]. Medicine, 2015, 94 (49) . e2238. DOI. 10.
1097/md. 0000000000002238.

[I1] RGGMS, 250, miak, & DU ERATHF | BEH )3
)7 DR T IR 22 A5 5 B AR IR A T O IR L5 11 A
Kot [J]. A=A, 2020, 100(13): 991-
996. DOI: 10. 3760/ cma. j. cn112137-20190716-01575.
SONG Z P, LI J R, GAO R, et al. Association between sin-
gle nucleotide polymorphism in promoter region of SIRT1
gene and senile degenerative heart valvular disease[ J]. Natl
Med J China, 2020, 100(13): 991-996. DOI. 10. 3760/
cma. j. ¢n112137-20190716-01575.

[12] KISHI T, YOSHIMURA R, KITAJIMA T, et al. SIRT1
gene is associated with major depressive disorder in the Japa-
nese population[ J]. J Affect Disord, 2010, 126 (1/2):
167-173. DOI. 10. 1016/j. jad. 2010. 04. 003.

[13] TANG W, CHEN Y, FANG X Y, et al. SIRT1 rs3758391
and major depressive disorder: new data and meta-analysis
[J]. Neurosci Bull, 2018, 34(5): 863-866. DOI. 10.
1007/512264-018-0235-5.

[14] CONSORTIUM C. Sparse whole-genome sequencing identi-
fies two loci for major depressive disorder [ J]. Nature,
2015, 523(7562) : 588-591. DOI. 10. 1038/nature14659.

[15] LIU W, YAN H, ZHOU D, et al. The depression GWAS
risk allele predicts smaller cerebellar gray matter volume and
reduced SIRT1 mRNA expression in Chinese population[ J].
Transl Psychiatry, 2019, 9 (1). 333. DOI. 10. 1038/
541398-019-0675-3.

[16] RAO S, LUO N, SUI J, et al. Effect of the SIRT1 gene on
regional cortical grey matter density in the Han Chinese pop-
ulation[ J]. Br J Psychiatry, 2020, 216(5) . 254 -258.
DOI. 10. 1192/bjp. 2018. 270.

[17] LEW C H, SEMENDEFERI K. Evolutionary specializations

of the human limbic system[ M ]//Evolution of nervous sys-



http ://aammt. tmmu. edu. cn

B SRR AR, 2021,43(2)

145

[18]

[19]

[20]

[22]

[23]

[24]

[25]

tems. Amsterdam; Elsevier, 2017, 277-291. DOI. 10.
1016/b978-0-12-804042-3. 00115-9.

TORREY E F. Schizophrenia and the inferior parietal lobule
[J]. Schizophr Res, 2007, 97(1/2/3): 215-225. DOI.
10. 1016/]. schres. 2007. 08. 023.

PENG J, LIU J, NIE B, et al. Cerebral and cerebellar gray
matter reduction in first-episode patients with major depres-
sive disorder: a voxel-based morphometry study[ J]. Eur J
Radiol, 2011, 80(2): 395-399. DOI: 10. 1016/]. ejrad.
2010. 04. 006.

GRIEVE S M, KORGAONKAR M S, KOSLOW S H, et al.
Widespread reductions in gray matter volume in depression
[J]. Neuroimage: Clin, 2013, 3. 332-339. DOI. 10.
1016/]. nicl. 2013. 08. 016.

PORTELA A, ESTELLER M. Epigenetic modifications and
human disease[ J]. Nat Biotechnol, 2010, 28(10) : 1057-
1068. DOI: 10. 1038/nbt. 1685.

LI W, QIN W, LIU H G, et al. Subregions of the human

superior frontal gyrus and their connections[ J]. Neurolm-

age, 2013, 78. 46 -58. DOI. 10. 1016/j. neuroimage.
2013.04.011.

MARTINO J, GABARROS A, DEUS J, et al. Intrasurgical
mapping of complex motor function in the superior frontal gy-
rus[ J]. Neuroscience, 2011, 179 131-142. DOI. 10.
1016/j. neuroscience. 2011. 01. 047.

WANG W N, ZHAO Y J, HU X Y, et al. Conjoint and dis-
sociated structural and functional abnormalities in first-
episode drug-naive patients with major depressive disorder: a
multimodal meta-analysis [ J]. Sci Rep, 2017, 7. 10401.
DOI; 10. 1038/s41598-017-08944-5.

ROLLS E T, CHENG W, GILSON M, et al. Effective con-
nectivity in depression [ J]. Biol Psychiatry Cogn Neurosci
Neuroimaging, 2018, 3(2). 187-197. DOI. 10. 1016/j.
bpsc. 2017. 10. 004.

[26]

[27]

[28]

[(29]

[30]

[31]

[32]

CAVANNA A E, TRIMBLE M R. The precuneus: a review
of its functional anatomy and behavioural correlates [ J].
Brain, 2006, 129 (3): 564-583. DOI. 10. 1093/brain/
awl004.
KJAER T W, NOWAK M, LOU H C. Reflective self-
awareness and conscious states: PET evidence for a common
midlineparietofrontal core[ J]. Neuroimage, 2002, 17(2) .
1080-1086. DOI: 10. 1006/ nimg. 2002. 1230.
SADIGH-ETEGHAD S, MAJDI A, FARHOUDI M, et al.
Different patterns of brain activation in normal aging and
Alzheimer’ s disease from cognitional sight: meta analysis u-
sing activation likelihood estimation [ J]. J Neurol Sci,
2014, 343(1/2): 159-166. DOI. 10. 1016/]. jns. 2014.
05. 066.
OSHIO R, TANAKA S, SADATO N, et al. Differential
effect of double-pulse TMS applied to dorsal premotor cortex
and precuneus during internal operation of visuospatial infor-
mation[ J ]. Neurolmage, 2010, 49(1) ;. 1108-1115. DOI.
10. 1016/]. neuroimage. 2009. 07. 034.
HO T C, YANG G, WU J, et al. Functional connectivity of
negative emotional processing in adolescent depression [ J].
J Affect Disord, 2014 , 155. 65-74. DOI. 10. 1016/]j. jad.
2013. 10. 025.
UTEVSKY A V, SMITH D V, HUETTEL S A. Precuneus is
a functional core of the default-mode network[ J]. J Neurosci,
2014, 34(3): 932-940. DOI. 10. 1523/jneurosci. 4227-
13.2014.
QI Q R, WANG W, DENG Z B, et al. Gray matter volume
abnormalities in the reward system in first-episode patients
with major depressive disorder [ J]. Int Conf Adv Mach
Learn Technol Appl AMLTA, 2018, 723, 704-714. DOI.
10. 1007/978-3-319-74690-6_69.

(R :2020-08-04;; f& = : 2020-09-21)

(h#h 2I5er)





