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Correlation Study of Brain Structural and Functional
Alterations in Adults with Childhood Left-behind
Experience and rs12678428 Polymorphism

LU Menghua, MO Yin
(Department of Medical Imaging, The First Affiliated Hospital of Kunming Medical University ,
Kunming Yunnan 650032, China)

[ Abstract] Objective To explore the effects of childhood left—behind experiences and the depression—
related risk gene rs12678428 polymorphism on brain structure and function in adulthood. Methods  Healthy adults
from southern China, with or without left—behind experiences, were recruited between September 2022 and August
2025. Demographic data, venous blood samples and MRI data were collected. Participants were divided into two
genotype groups according to the presence of the T allele of rs12678428: TT+TC and CC. Gray matter volume (GMV ),
amplitude of low—frequency fluctuation (ALFF), fractional ALFF (fALFF), regional homogeneity (ReHo), and
degree centrality (DC) were compared between different genotypes in the non—left—behind and left-behind groups.
The functions of differential brain regions were analyzed, and the relationships among left—behind experience,
rs12678428 polymorphism, and brain structure and function were further explored. Results No significant
differences in gender, age, or education level were found between the TT+TC and CC groups (P> 0.05). In the
non-lefi—behind group, significant differences in GMV, ALFF, ReHo, and DC were observed between TT+TC
and CC genotypes (P<0.05), mainly in the bilateral insula, temporal lobe, postcentral gyrus and fusiform gyrus.
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In the left-behind group, significant differences in GMV, ALFF, fALFF, and ReHo were found between TT+TC
and CC genotypes (P< 0.05), predominantly in the bilateral pericalcarine cortex, lingual gyrus, precentral gyrus,

postcentral gyrus and caudate nucleus. Conclusion The rs12678428 gene polymorphism is closely associated with

alterations in brain structure and function, and lefi—-behind experiences may modulate its pattern of effects.

[ Key words] Rs12678428; Childhood left—behind experience; Adults; Brain structure; Brain function

IR E WA PR T S, RERA
SNSRI RS, AR T — AN AR AR A
FEA——R P LE . A 5 B e O ACREH
7 8RB T R T AE M A 45 T A2 7S4S
A, EmE e B A . AR RS
() —J7 BERE, B A8 i At S A W4 HLAF RS TE 16 5]
BUT . KL —EEEMILEY . itk
PR, #E 2021 4FK, &EEMN BT ILE
25643 T NP,

BB SFL TR MR E R EE W Z
B Be= AR sgm, HH R IR W i AR 22 5%
WEFE R, JLEE M Be 9 B8 <P 48 0 nl BB B 7R HUAE il
AEHA BRI T BB IGR | AT o S DL BB
KA RS B BRI P R 4 R G S R S5 T RE
(1) 5% B R BRI s, U J R 2 o
TR TV A% S5 SRR X 1, 4l A sk 3 28 7 A
SYES . BRI R ERF AN RN, TS BUPIL
PRARFRGR /NG gk IR i R 2>, R
WA 2R EEIE R, WFEICE . 2> Mg SR fE
Jitel, FEZEENUA N K 0L B AR, H4e
I AR B B 1 AR AR A S B N Ea B T kA, st
A PR 2R A 7 R S A # e BRI o 47 v T A
1512678428 {ii T MAPK/ERK 15538 % AH 56 3L A X,
W, ST g a] S SRR & A
BEYJA G, — T4 % ERK-1s12678428 3L A £ &
PERIE SR K B, 7E B AU P AR B A SR, #E
“T” SEALIER AR T “C” S
&, HAME 8] ALFF (AR, AR
AT A 2% b8l ALFF (B TF &5 [RIES, 76 A 3
MRl A2 bl T AR T A B ReHo
HEEST “C” M HEEEWH, R RER
TR AT e i 2 o T X A ) R S TT RE g
FEAS S ATAE SRR, SR R <7 )L 2 BAF 5 i 45 44
DIREARfL 5 R L] . PR 2 AR 56 R M A
WAL L, ASHEIT R B AR B ST 4 T R S T
T 1512678428 K [H 22 A M X LA G 25 44 K i 2
AE A2 M R FF 4RI, A8 465 S0k S5 B~ 22 D mT o
P 0% B TR 22 25 o K i 465 A4 5 3 BE AR A R RGN
WIPHHIE TR X MEERRAIR ] 1512678428
HE A R AR ik D e A 4y AL L BA ST 4 DD XHZ

B RS R AL T — RO SE IR IR
1 #ARS5AHZE

1.1 FARMK

TE 2022 4F 9 H & 2025 4F 8 H ] fif s 1 3% &
RSB A BTC B ST 48 0 Y AT i R G A
303 A\, S AR R [F] B & (i 205 7%
[ 3 2R Y VAN o5 i 2 Y L S & S9SN
SEINEE S ISR IS
1.2 PNFOHERR AR HE

BSFAHNATRUE: (DTER T R M7 B
PiAEIE 16 4F, BWSF& I =24F; (2)20 ~40
2, WG, AT Q@R KT R oKl
RARE PR . To W e s K S IR AM s, T
B IRAR Sk . HERRARUE: (1)K MIMRI 59 ;
(2) ARERAEFRIKINE ; (3) 25 [\IB IE 5 KF-k3h
RT3 mm s e ks R T 3° % o XTIRAL9H AR
e TERG T B UL T ATECAA AR TR T 16 4R(HTE
Wy, Hamusr A bREM . HEBRAR
HEIF] BRSP4 . A DR 38 ik B W R R R 2 5 — i
J B B AR B 2 51 s L v (2023-1-49), Ay A e
HHRIT HIES 5RO B A R E .
1.3 MRFAE
1.3.1 BXE&E KM EME GE Discovery MR
750W 3.0TMR $148 4%, fdi ] 24 38 38 3k Sk 5 28
FEL R AR Sk il o AR SR I e A Moz, 3
HZEVIRRAa g s, By 1k kA i RS A B £
Bl HIMRAR AR E Sk, RN E AR R IR AT
M, YGRS A NI T AR R L T,WIL
T,WI & FLATR CF T s JE o IR 4 A 7R 1) |
3D—T1WI( B GCMV), Resting—state functional MRI
(WMEEALFF. fALFF. ReHo. DC, HT#HEST
JRTRIE SR AL . R ERTE Bl — Bk SRR X Y T
RE B 4 19 LA 1 VO R 45 I Bk S BT . 14
FPo R BARSHOLER 1.
132 ERF4E  3D-T,WI i i Matlab-
2022a( http://ww2.mathworks.cn) “F 5 # SPM12 &
CAT12 T HALHAT RN B Bt R AR R A58 rs—
fMRI J5 b PAE FH Matlab2021a, SPM12 (http://www.


http://ww2.mathworks.cn
http://ww2.mathworks.cn
http://ww2.mathworks.cn
http://www.fil.ion.ucl.ac.uk/spm
https://kyxuebao.kmmu.edu.cn

- BSPEDATE NI S DI RERRE 5 rs 12678428 Z 5 TE R H G 57

®1ABFINSEER

Tab.1 Parameters of each scan sequence
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Tab.2 Demographic data between rs12678428 TT+TC and CC groups [M(P,;, P.5)/n(%)]
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Tab.4 Differences in gray matter volume, ALFF, ReHo, and DC between rs12678428TT+TC and CC groups in the non-
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Fig. 1 Differences in gray matter volume, ALFF, ReHo, and DC between rs12678428TT+TC and CC groups in the non-

left-behind population
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Tab.5 Differences in gray matter volume, ALFF, fALFF, and ReHo between rs12678428TT+TC and CC groups in the
left-behind population
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Fig. 2 Differences in gray matter volume, ALFF, fALFF, andReHo between rs12678428 TT/TC and CC groups in the left-
behind population
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