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Abstract: Objective To investigate the genetic association between gestational duration and fetal mental disorders using

Gestational duration, brain functional networks,

Mendelian randomization (MR), and to explore the mediating role of brain functional networks in this pathway through two—
step Mendelian randomization (TSMR). Methods Using gestational duration as the exposure and six mental disorders (autism
spectrum disorder [ASD], anorexia nervosa [AN], schizophrenia, etc.) as outcomes, with 191 resting—state functional MRI
traits as potential mediators, we analyzed publicly available GWAS summary data. The inverse —variance weighted (IVW)
method, MR —Egger regression, and weighted median method were employed to estimate causal effects. TSMR was used to
assess the mediating role of brain functional networks, and sensitivity analyses were conducted to evaluate robustness.
Results Gestational duration showed negative genetic associations with ASD (OR=0.58, 95% CI: 0.48-0.69), AN (OR=0.77,
95% CI: 0.66-0.89), and schizophrenia (OR=0.85, 95% CI: 0.74-0.96). Brain networks, including the salience, central
executive, and default mode networks, partially mediated the genetic association between gestational duration and mental
disorders, with mediation proportions ranging from 19.09% to 52.40%. Conclusion Longer gestational duration reduces the
risk of mental disorders, and brain functional networks mediate this genetic association.

Keywords: Gestational duration; Brain functional networks; Fetal mental disorders; Mendelian randomization
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Table 1 Basic information of the GWAS summary data in the two—sample MR study

T PMID FEAS 2 (g 1)) FEAFIE B ARG (4F) No.IVs R Y F{E
SRR 1] 31477735 84 689 el 2019 6 0.002 8 39.17
ASD 28540026 15 954(7 387) liyeill| 2017 - - -
ADHD 36702997 186 843(38 691) iy el 2023 - - -
AN 31308545 72517(16 992) el 2019 - - -
BD 34002096 413 466(41917) el 2021 - - -
TABAE 33959723 484 598(27 568) iy el 2021 - - -
LiTtuibaE e 35396580 76 755(320 404) el 2022 - - -

TE: Vs N T HAR

1.2 %itF 40

1.2.1 TSMR Z3#r  ABF5E7E TSMR i fifi A9 #5575
AL < 39677 22 A (IVW) P4 AS A3 250 (WMD) 291
MR-Egger™ J5 1 , AR TR IVW J7 ik (45 Rk &
BLEER . AN A ST 2o S A 96 A PP 5 T
£, P>0.05 B, R PIAAEAE 7 M, YA 7E
JE R, SR FH BE ML A5 Y DAl SR 5 A
MR-Egger B RS 56 K K- 230, & Intercept
P>0.05, WISRBIABFRCR R T HAS A LETEKT-
ZRCHER AR R B — R A B T H AR i
JE A X A YR FE LRI 0] 45 i JLKS 1 B A0 22 ] 119 56
W= ARy, 25 IVW 25 SR ZHA IR G, i
G B (P<0.008 3, Bl 0.05/6), 3 B 5 4b
PR AR IR i A5 285 SR 14 S Ty ) R — 50, DA G e
T2 i 1] 5 it J LR Ao e 59 =2 () A7 7 PR SR SR B
#7 0.008 3<IVW P<0.05, T\ Ay iE YR4Fe it ] 5 A
JUKE P R A0 Z AR ARV AR DR SR OCIE , Badkar T
T R IEF (4.3.1 A ) 1Y TwoSampleMR i f-41
SR N

1.2.2 TSMR 307 T TSMR 4550, 3045 1 4IRS
SR ] i LA il B RS0 14 R0 (Bo) I, 1

TSMR A AR F BT E A 78 A WR 2 B [] 21 fif L
P A 2 3 B v ) R A B e B LR AR
e (1)7E TSMR F3 B, GERAFEL IS ] b i 1
HA (8 IR FZ M 5 (2) 5T 248 i /R ML AL
(MVMR)Z3H7 , H A W% A0 S T AR YA L st B %5 fif L
K B A B RN . 7E MVMR 78
PLINK 5 FH T BB (cluster kb = 500, cluster 72
=0.001) RARUEITA T HA B st ; (3) B
(Bo) B 5 18] 55 H AL (B x By) T T — B, At
fiE e A B e IR BT b Bl A (B x 8,18,
TR A L], IF R R R S A Z R fE7E AR B
PER™, EdRaHrfE RiES (4.3.1 A P
“MVMR”(0.4) BT, Z2EERIFEEN P<
0.05/(N s +N 55 ) A IRUETE ,0.05/(N s +N 55 ) <
P<<0.05 A RPEUESE

2 & R

2.1 T B % % (instrumental variables,IVs) U15% 2 fAF
N AR IR IR TR S AR B 6 S5 AR IR ERSL
) AHDC YA SE TVs, FHEAR BN F geit s kT
10, FABFFE MY TVs 2038 TVs, RIFEAES Vs
fhifar o

R 2 HULYRfFE R ) OCHR) SNPs

Table 2 SNPs significantly associated with gestational age

SNP CHR BP Al A2 Beta 3 P{H RMA FiA
157594852 2 113521754 T ( -0.0336 0.0048  1.877x10  0.0005 45.44
19289218 3 123064831 T C 0.0238 0.004 7 4.663x 107 0.0003 23.76
1510050757 5 157201700 T C -0.026 5 0.005 1 1.674x 107 0.0003 25.02
1512332652 5 157895459 T ( 0.025 1 0.0049  2399x107  0.0003 26.68
rs11488749 10 97014773 T C -0.0259 0.004 9 1.403x 107 0.0003 24.84
157142427 14 76940735 T C -0.0835 00162  2615x107  0.0010 34.95
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outcome methods No.IVs OR(95%CI) P
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Figure 1 The MR results of gestational age on fetal mental disorders
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Table 3 Mediation effect of gestational age on fetal mental disorders through the phenotype of resting—state functional magnetic resonance
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Figure 2 Leave—one—out plot for the genetic causal link between pregnancy duration and mental disorder
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