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Association of depression and antidepressant drug target genes

with sleep apnea based on two-sample Mendelian randomization
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to Soochow University, Suzhou 215000, Jiangsu, China)

Abstract: Objective To explore the causal relationship between obstructive sleep apnea (OSA) and depression and to
find potential targets for the treatment of OSA with depression from the targets of antidepressant drugs. Methods Data
on genetic variants associated with depression and OSA were obtained from genome-wide association studies (GWAS).
The coding gene data of antidepressant drug targets were obtained from eQTLGen Consortium website. TSMR analysis
was performed with depression and antidepressant drug targets as exposure and OSA as outcome. Single nucleotide poly-
morphisms ( SNPS) strongly associated with exposure variables were used as instrumental variables, and inverse-
variance weighted (IVW) was used as the main analysis method while MR-Egger, weighted median (WME) , simple

mode (SM) and weighted mode (WM) were used as supplementary evidence for TSMR analysis. Sensitivity analysis was
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performed with MR-PRESSO and leave-one-out method, excluding each instrumental variable to observe its influence on
the overall estimation. Cochran’s Q test and MR-Egger intercept test were used to determine heterogeneity and horizontal
pleiotropy. Funnel plot was used to assess potential bias. Results

ship between genetic prediction of depression and increased risk of OSA (OR =1.180, 95% CI = 1.065-1.306, P =

IVW analysis showed that there was a causal relation-

0.001). Cochran’s Q test and MR-Egger intercept test showed no heterogeneity and horizontal pleiotropy. MR-PRESSO
test and leave-one-out test indicated that the effect of excluding any SNP on causality was not significant, and the funnel
plot showed that the left and right distribution was roughly uniform. The expression of antidepressant drug targets
HTR3A (OR=1.174,95%CI= 1.022-1.350,P=0.024) and GRIN3A (OR=1.227,95%CI= 1.126-1.338,P<0.001)
had a causal relationship with increased risk of OSA. Conclusion Depression can increase the risk of OSA, and the an-

tidepressant drug targets HTR3A and GRIN3A may be candidate drug targets for the treatment of depression with OSA.
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Table 1 Instrumental variable
SNP

rs10058289  rs116127119  rs2507900 rs7164299
rs10140802  rs117020343  rs3135293 rs72662038
rs10880262  rs12491634  rs34004743  rs76895136
rs111399861 rs141654555 rs367668091 rs771122
rs11159917  rs145802336  rs4329857 rs8109725
rs113392839 15189504242  rs4880603 rs9371564
rs113661867  rs2424608 rs61857747  rs9809577

2.2 HNEREEFN OSA ERXZ TSMR 7317

IVW St 45 R o | FE s A5 K7 b AR AE 5
OSA &9 W 5 1F 46 X (OR = 1.180, 95% CI =
1.065~1.306) , £ A G it 2# & L (P=0.001) ;
WME MR-Egger WM, SM Y45 1 5 IVW /Y 45
RT3 (OR>1) , KA REA M, WK 2,
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Figure 2 Mendelian randomization forest plot

2.3 FRMESH FEAa]—~ SNP X UL C R B2 m oA w2 Tt

Cochran’s Q i35 il MR-Egger #{FE M 25 B PR BN ) 26 47 43 A0 R BOW BRI A 32 1
BWoR, THAS R Z [ SR RKE 28k (P> R R AR i & A A, 2 P45 SR fadd, LA
0.05) ,MR-PRESSO FIf¥f —ikk 25 R s, HIkk  3~5,

1117020343 -
1510880262
1576895136 : *

15141654555

158109725~
1512491634~ *
1510140802~ .
15116127119~ : .
154329857 o=
1771122 - ©
157164299
rs3135293- <
134004743~ : *
1s9371564- -
1113661867 : .
154880603 :
1s72662038 - .
rs111399861- -

1189504242 -

152424608 -

1113392839~ .

152507900 :
159809577~ -
1511159917 - -

15367668091

15145802336 - .
rs10058289- -
rs61857747- -

All .
0 0.1 0.2
K3 R e R

Figure 3 Results of leave-one-out sensitivity analysis
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Figure 5 Analysis results of funnel plot
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reuptake Inhibitors, SNRIs) 25 H ' [ i Z BB AR 5+

M 5-5% 6 i BT A0 AR ) ( noradrenergic and specific
serotonin antidepressants, NaSSA) %5, ¥ N SLC6A4 .
SLC6A3 ,SLC6A2 . HTR2C %5 AH CHE KL, L3k 2,
WL 0 1 J5 nSNP >3 A~ By H0 g3k 6 A4S, 4300 Ry
HTR3A . GRIN3A , ADRB1 . HTR6 . DRD4 . SLC29A4 ,
W3,

K2 PUMARZ Y KRR

Table 2 Antidepressants and their target genes

B TEFH A

SSRIs
A AR SLC6A4/SLC6A3/SLC6A2/SLC29A4
FGIT SLC6A4/HTR2C
A2 PEIT SLC6A4/SLC6A2/HTR2A/HTR2B
FAR VP SLC6A4
PHERAE 2% SLC6A4

SR P >

SLC6A4/HTR1A/HTR2A/HTR2C/SLC6A2/SLC6A3
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JEEVETT SLC6A4/SLC6A3/SLC6A2
KIRE SLC6A4/SLC6A2
5-HT #4551
ity s ) HTR2A/HTR2C/SLC6A4/HTR1A/ADRA1A
NaSSA
KA HTR2A/ADRA2A/HTR2C
NDRI
At R SLC6A3/SLC6A2/ HTR3A
BR B R Z AR B
(e val] HTR2C/MTNR1A/MTNR1B
B2 1 ]
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527 7
R ME e € 1) it = DRD2/DRD1/HTR2A/ADRA1A/DRD3/DRD4/HTR2C
TCAs
. SLC6A2/SLC6A4/ HTR2A/HTR1A/ADRA1A/ADRA1D/ADRA2A/HTR2C/ADRA1 B/ HTR1/
HTR1D/HTR1B/HTR6
£ 38V SLC6A2/SLC6A4/ HTR2A/HTR2B/ HTR2C/ADRA1A/ADRA1B/ADRA1D/HTR1A/ HTR6
Pk SLC6A2/SLC6A3/SLC6A4/ HTR2A/ADRA1A/ADRA1D/HTR2C/ADRA1B/HTR1/DRD2/
HTR1A/HTR6
TRI
e SChrkaE SLC6A4/SLC6A3/SLC6A2
NMDA = {3557
By 4| GRIN2B
HEIIF GRIN3A/SLC6A4/SLC6A2

L HVE IR 2R A £ B 45 B 3 7 ( norepinephrine and dopamine reuptake inhibitors, NDRI) . = PR 247 #1ll il 71
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D- K& Z 12 (N-methyl D-aspartate, NMDA)

#3 WL AT (nSNPs>3)
Table 3 Initial screening targets (nSNPs>3)

A L 4 nSNP P
HTR3A 5-HT 3A Z{k 9 0.024
GRIN3A NMDA Ak 3A W 4t 20 <0.001
ADRB1 B IR 21k Bl 31 0.271
HTR6 5-HT 1% 6 29 0.989
DRD4 Z U %k D4 30 0.416
SLC29A4 BRI 22350 ST L 15 7R 1 27 0.255
2.5 HHERAYE LS OSA ST X (P<0.05) ; HiAth PU R J7 B % HTR3A 1 GRIN3A

%t 9 > HTR3A #H G H1 20 > GRIN3A #H K1Y IATEE R OR S TVW J5 ) — 3, WK 6, fBUK

SNP [ IVW 4 H7 45
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Figure 6 Forest plot of antidepressant target MR analysis
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