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Abstract

Objectives: This study aims to explore the causal relationships between immune cells and serum metabolites in the
development of coronary heart disease (CHD) using Mendelian randomization (MR) methods.

Methods: We conducted a two-sample MR analysis utilizing data from the FinnGen Project’s genome-wide association
study (GWAS) on CHD, alongside data on metabolites and immune cells from the GWAS catalog. For the identified associated
metabolites, we further employed mediation MR methods to evaluate their mediating roles in the influence of immune cells on CHD.

Results: The MR analysis indicated that three immune cells (IgD” CD24” %B cell, CD11b on CD14" monocyte, HLA DR
on DC) had stable causal relationship with CHD (under the premise of inverse variance weighted [TVW] method P<0.05, both
MR-Egger and weighted median methods also showed P<0.05). Furthermore, these immune cells were associated with CHD
through four metabolites (N-acetylneuraminic acid levels, the ratio of desmethyltaurine to taurine, X-24801 and X-18779).

Conclusions: This study reveals the causal relationships between immune cells and serum metabolites in the pathogenesis
of CHD, providing new biomarkers for early prediction and risk assessment of CHD.
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2.5.2 IMiEEYI/% CD11b on CD14" HAZ 4L 5
JEE O Z [R5 3R

iRBEE R 3 A iE A CD11b on

S
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CD14" AN 5t 0 Z I &R, AT
04T, CD11b on CD14" FRAZ AL 5 56,005 T AH
% (OR=0.99, B_all=-0.01), (1) CD11b on CD14"
HZ ML 6- F2IE MW ER £ 71 A 56 (OR=0.98,
B 1=-0.02), 6~ ¥ Ik 5| W i {2 £ 15 568 00 9 B4 56
(OR=094, B2=-0.06), ZEFEXILERRZE ( B_all=
-0.01) Az (B 12=0.002) JriA—2, Bl
CD11b on CD14" FAAZA ML AT GEANGE 1L 52 M 6 F2FLms)|
WAL 2 £ 7K ST BRI e O AU 5( 2 ) CD1Lb on CD147
BALRZ A 5 bk A ek £ A OC (OR=0.98, B 1=-0.02),
A Fik 55 76806 TR & (OR=0.95, B2=-0.05), #
& X4k Ry SR (B_all=—0.01 ) 5 A RN =
( B 12=0.001) JriA—%, B CD11b on CD14" Fif%
20 6 T R A 30 Ao 5 ) I A Pk A ST AR AT R 9 RS 5
(3) CD11b on CD14" B % 41 HE 15 X-24801 1 #H 5%
(OR=0.97, B1=-0.03) , X-24801 5 & .0> %% 1F A &
(OR=1.05, B2=0.05), #&i& %45 R B A& (B
all=—0.01 ) 5 s ( B 12=-0.001 ) 1 —, H
AN ( B12.p) =9.2%, H CD11b on CD14* £
T2 R BB AT ARG X—24801 7K F-REARTRE Lo XUS o
2.5.3 IMIFCHE#/ 5 HLA DR on DC 5.0 2 [i]
(PSR

RS K B S R vE AR A 5 HLA
DR on DC 5500 Z B &, dEFr P ik
43 #7, HLA DR on DC 57006 1IE A6 (OR=1.02,
B_all=0.02 ), (1) HLA DR on DC 5 28 [ [A B 1F AH
X (OR=1.04, B1=0.04), Z$E A 65 CHD i A
X (OR=0.97, B2=-0.03), #k§&XF45 )R MR &
( B_all=0.02) 54t ( B 12=-0.001) J5 A
—%, B HLA DR on DC R BEANIE 8 52 MF 5% 1k P ik
AR 50955 KU 5 (2 ) HLA DR on DC 5 5- 2,
it —6- @Ak -3- H LR ERE fAH5C (OR=0.96,
B 1=-0.04), 5- LR FE —6- ZFE —3— H JL IR Wi ng
% IEA X (OR=1.06, B2=0.06), EEEXI45)R
SN (B _all=0.02 )5 AR ( B 12=-0.002 )
J7 i A—3%k, H HLA DR on DC A] BEAIE 1 540 5-
LA I —6- Z L —3— L R MENE K S 14 N 5ed U
K 3(3) HLA DR on DC 5 N— Z it 2 2 R 171 A
% (OR=0.97, B1=-0.03), N- ZWA &AM 55
DIRTAEX (OR=0.96, B2=-0.04), FEBEX4ES)5 M
o (B _all=0.02 ) 5 AR (B 12=0.001 ) J7
—%, HAPAE (B12.p) =8.6%, B HLA
DR on DC A g3 13 B I N— 2 Bk 4 28 2 R /K - 34
T 56 0 9 JRURS: 5(4) HLA DR on DC 5 X-18779 1E

A0 (OR=1.03, B 1=0.03), X-18779 55 7 .L> %5 1F
5% (OR=1.06, B2=0.06), Z5E* 45 R BV &
( B_all=0.02) S/t (B 12=0.002) J5 ] —
H, HhA®ik (B12_p) =11.8%, HI HLA DR
on DC AJ @A X=18779 K341 5 Ui XU -
(5) HLA DR on DC 5212 5 N 2 & t #8 1IEAH ¢
(OR=1.04, B1=0.04), THEMRSHER LE 5L
AR (OR=0.95, B2=-0.05), ZEEEXI4ER B
g (B _all=0.02 )5 HhA 35 & (B 12=-0.002 ) J511]
A—%%, BI HLA DR on DC A GEAIE i3 52 M H & R
BTV LU AR e Co g RURS:

3 iFig

REFEMFSR A, Bl Aifim A i 1gM rikst &
% B AR B R BB IR AL, HAA TR Sk G 32 0k
FEREALEFEF ; 07 B2 400 Th 20 A0 A B AR
Pk 1M iR TR ASPY BEAN, Breg i AT fEiE
AP FIAHIAZE (IL) —10, HESRASRERN, ML
EAS BERE P BAATR BN, T4 B 4IBRIZ5NE
J7 O] REE N Sk AT B A XU . 3k SBRfF5% R TeD™
CD24" %B AHAE e Lo VR P4 T )42 52 4F  N-
LT B SRR R (RO () E B8, HOKAF
TR RE R RAE T S, e 5
SE SN, fEE AS RGO I R A, EAh, N- Tk
PR IR S AR T35 . RAE ML
B0 K R B A S B UIAR DG Y, B gR iE—2S
FEFLAE A e O RS 2 A R o AR AT
YA TERREDUE AL . PUR YR rEbi AT ge A
HEEVER, H/KF TR 8 LRI K 240
PATHE, AT 5 O KU 1,

CDI1b NS R, S 5MMEH. T
AV RE Y, JH e 2 18 T 38 2o A 19 D A T o i
D RAE F N IR 2R AS BERR PO AR A i A 4 SR AN
A6 R L TR A A 2 AS BEIIE B B A IR ILAL,
CD11b F kK55 5 % B N8 & 1 AR R 2 AR
ARG, AT R 1 AR ARG I AR A T
RAARTRE Coopg XU 710 sk S E AT g B —3, Bk
F-Y CD11b W fieg 38 3= 41 1] B A% 4t B 1) 2 ok BE T %,
W DHLIR AT B, TIFE AS HORFE- I TERL
SRS X-24801 [WAEYIDIRE M ASBAR , (EAG EdE R,
ERTRE SR AR . AS 78 LK ROAE S A 5% s
N A 2 AL O 1 LR P 2 T X-24801

S
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(AR Ak AT RESZ A IR IR 1Y Ak . IR TR A AR 2R DL
SPKEE IR B IE . I, CD11b on CD14*
A A 38 4 9 S X—24801 K, TT RE & #5621
U ASTEAT, FRARECO KRS, A, HAbar
R /R CD11b A e i 5 I T A G AR OC 1 % A% 1
AS . WFFE R, CD11b A28 5 A% 40
T WA 1) 9 i e AU DI AH oG, HLTE 1 vl RE R I
JIE RSN R T A QAR S L % TR 40 T i
PEFE Y i, CD11b on CD14" Bk 40 i i {4
FHASAY AT e 1< 300 ) S E S b SE B, . mT R 3 1o 9
TR AR AS (RS R,

HLA-DR 1EN$UR 2, 1R iA v g
BT AR EEIE A, IR P e i W AR R
E M. DCVE AP AN, K AS BB A B4 I
SIS T A, PEIE SIS N YT AR, ST
B, AS B E & DC, HIGLSEOE 210K 5E
AN R TR BRI, e 2N sh bk RE A 45 2
[ tt, HLA DR on DC 2 Jifg %) 223K 15 560095 1EAH G,
AT BEE 1o 35 3 PR S BE SOV N RAE S, A
HEAS B S K. R4 X-18779 M HAATIRE A
A (H—S oy R L S AR Al Y RN g RE v Y
BERTE—, X—18779 HIZKF-Ft = nT fe sz fH [z ¢
AR IR A, RTINR AS B

AW FAAFAE—FE SR BRE, 9 0 TG T B v
FITRZRN R | B m2E. Hk, WPt 5 o84 2R
Mige, vTRES I AR L, BRI T 455085 a1 .
5=, RGBT R, SR R SE R B PEAG
ORI fea, SR (i X-24801 F
X-18779 ) W EAARE Yo RE T it — B HIE . AR
WIS A IR RN SC IR TY , 25 P BH S e A
MAECHE A IR Z M E 28 e R, IR 4
T PG BEAIL AR

AW R T gD CD24™ %B 4 il 7] fi 8 1 [
I N= 2Tt p 28 IR /K- 55O AR sl R 5 2R R bE 38
TN Ui AU, EL A AN ON FE 5K 4.2% . 6.2%
CD11b on CD14" BARZ AN i v] REIE 1L R#AIR X-24801 7K
S D ek 0 g UL, A RN B R 9.2% s HLA DR
on DC 7] HEI 1 AR N— 20 W 4 28 42 R /K 1 B4 i
X—18779 K34 hn3ek o9 KUBS:,  H A0 b 43501 A
8.6%. 11.8%.

RIS, PV 4 3 B R AL B0F 5%
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