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A Two Sample Mendelian Randomization Study on Nut Intake
and Chronic Obstructive Pulmonary Disease
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[ Abstract | Objective  To explore the causal relationship between nut intake and chronic obstructive
pulmonary disease by two—sample Mendelian randomization method. Methods SNP loci closely related to nut
intake was extracted from the summarized large sample open GWAS database as instrumental variables, and
Mendelian randomization analysis was performed using MR—Egger regression, weighted median, inverse variance
weighting, Simple mode and Weighted mode respectively. OR value and 95% CI were used to evaluate whether there
was a causal relationship between nut intake and chronic obstructive pulmonary disease. The mr_pleiotropy_test
method was used to test the level of pleiotropy, and the leave—one—out method was used for sensitivity analysis.
Results A total of 49 SNPS were extracted from the ukb—b—-16576 data set as instrumental variables. The OR

values and 95% confidence intervals were calculated by MR—-Egger regression, weighted median, inverse variance
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weighting method, Simple mode, and Weighted mode, respectively [0.91, 95%CI (0.82 ~1.01), P=0.084],
[0.92, 95%CI (0.89 ~0.95), P =0.001], [0.94, 95%CI (0.92 ~0.96), P = 0.001], [091, 95%CI
(0.85~0.95), P=0.001], [091, 95%CI (0.86 ~0.96), P=0.001]. All b values were less than 0. Due to the
heterogeneity (Q = 67.36, P =0.012 ), the random effect IVW model was concerned. The mr_pleiotropy_test
showed that the MR—Egger intercept was 3.50E—04, the intercept was close to 0, P = 0.591, and the selected
instrumental variables did not have horizontal pleiotropy. Leave—one—out sensitivity analysis did not find SNP loci
that had a significant effect on the results, suggesting that the results were stable and reliable. Conclusion  The
two—sample Mendelian randomization analysis shows a negative causal relationship between nut intake and the risk of
chronic obstructive pulmonary disease, but larger sample size and data of people with different ethnic backgrounds
are needed for further verification.

[ Key words] Nuts; Chronic obstructive pulmonary disease; Mendel randomization; Causal inference

2 P4 BH 2 14 fiffi %2 95 ( chronic obstructive pul—
monary disease, COPD) 2 1 Rl 18 1 48 iE 4 firli 30 95
Wi, TEEURAE SR S 2 BRI R, R R
NS R RERSEREAR, B R A T
AR IR GURAE SRR SR T, BN
YRR BRI s S E A, R, TR
b, HRTC B 2022 4 [ 5 RS 4R
B2 X SR O AR R L 2 BB R
BT /R 4% B ), MAEZE A —E i,
TEW L T AT R B SErp, RIS
Ji A M 9 R R AU, S PR DG OGRS I R
it g 5 2 1 IOEL 3 A M 9 A7 A [) 1) A 6 PR 3R B
FRPLEE, R | AR AE | A% B il
RN BRSOk AR BER K COPD
(0B XU AR AR . R, AR R T IREA
MR ¥ T3 R R A dit 518 4 B 22 e it 5 9 11
RENAE RN, VFERPIE R SAFERRLR, N
COPD B AR At HLIE 2 B K .

1 #ARS5HZE

1.1 #¥ERIE

g IEU openGWAS 448 % (hitp://www.mrbase.
org) W IRBGEAF KA KA COPD I IR 4%
AN GWAS Bd, 2 dLECE 5 0 o A, 3
rp 1 TR B 4 ukb-b-16576 FEASEL R 421
764, 3£ 9 851 867 4~ SNP fii f5 . COPD FEA K
£E ukb—d-COPD_EXCL M B FEA &4 361 194,
26 710 #2334 484 FINTIEARE, 13586589
A~ SNP i 5 o
1.2 ITETERE

W if R F TwoSampleMR £ extract
instruments PRECARE T B AR &, X & pl SN

5x 107, clump 2 %~ TRUE % ¥4 i& 81 A F ffy
LDA By T.BH78 8, #'% KB Hl r2 Z%05 %14 1000
F10.001, EH47E 1Mb i [l N 5 5 B 3% SNP 19 12
KT 0.001 #J SNP, FFEMBR 5 COPD Ak iR 7% A
RSB NG RE AR A AH G B SNP
REEEXRAMA, RS54 R COPDHY
SNP JLRHAC 4, My SNPs— R R N E -5 /N £
KR, KA T HA A RES | EAHN R, it
WA F AP T HAR &5 2 5 20 R
R AR R F=[R?x (N-1-K)]/[Kx (1-R) ],
R=B2x2x MAFx (1-MAF) SN 2l 2 8 B RE A
iy KA SNP M4 R it SNP BT fig e
HYAR S 5 B Sk il 45 A A 5 SNIP 19 3% A7 A
MAF R/ NI BRI AR . F < 10 4875 Al BEAE7E
55 T HAR G wfar, (H8RFRR THZRERES TR
A ()R] BB PR RN
1.3 ERMAfhIT

MR-Egger W AR O s T 22 A |
Simple mode, Weighted mode 5 % & 4 A & 5
COPD Z [H) (AR OCHK . i T PIAE AR BE ML AL 1Y 2
LRk B TARIAEA, 7T REAE7ENFE
AEES Y, T E#E A Cochrans Q S5k
K60, 25 P< 0.05 BATEAE S FidE
1.4 FIEEITEN

KV ZRE A YRGB Ry 0 nf, THA
XSS R A RN, BRa TR e R Z R, W
RIKF 23R B, Wl T REEEANMUS R
BTG, [T iA 5 A TR 24 R R A OC . SR MR-
Egger [] )5 % #0FE 52 5 H2 38 T 0 BF R e /K - 2
oM, FEREEIEEE TR R T A EIFA
HA KTVt BT DL 7K HEAh 2 1 15
T Rz, WIBEEAAAAE S R 20 . AT LA
Leave—one—out J7 LA THUSRME 04T, IRIREAT]


http://www.mrbase.org
http://www.mrbase.org

5511 3]

sk, AR WRUEEA RS8R IE R I AR o PR BE LA AT 5T 83

B A4~ SNP, LLXT AR 4 ) SNPs Fl IVs 1E P FEAS
) MR 2087, LA 2 HEA~ SNP 04 Jox 45 5 7= A=
BEWARE

2 #R

21 ITETEER

Z it IR R, ukb-b-16576 i 4 415 3|
49 4~ SNP i i, MBRSZ A BN . AR EE e 450R 2y
M K rs2071627 . 1s9273453 . 1s17175518.,
154800488 G A MR I R R, &t 5
COPD S ¥5 4E DU it J5 e X WA 414> T AR &,
SNP i 55 F B4 A7 Y Bl 22 [1] 29.74 ~ 81.23, Hifif
#4052, KA TR, W1,
22 FHEAHEREILER

RIRF R B, MR-Egger 15 N4
AR 1T Z NG . Simple mode, Weighted
mode T8 1Y R A 5 COPD Z [H] Y OR {H
95%CI 43 5]}y [0.91, 95%CI (0.82 ~1.01), P=

0.084], [0.92, 95%CI (0.89 ~0.95), P=0.001],
[0.94, 95%CI (0.92 ~0.96), P=0.001], [091,
95%CI (0.85 ~0.95), P=0.001], [091, 95%CI
(0.86~0.96), P=0.001], W% 2} 1, Cochan—
ceQ K IGZE BRI BIR P<0.05, FB T HAS&A{F
S M, R R B AL LR TVW k5
g, IVWIETT RN RER P<0.05, HE 4
Rl AR b (B 7 5 TVW /4 b {87 1) AR ) 25
SRR, BEALRLN TVW AR 45 26 ] I L4 A
JEREE COPD IR, SSRGS FE X,
LA 2,
23 AEMESTER

MR-Egger [0 )7 ) #HE intercep & 3.504E-04,
HIEHE T 0, friEIRN 6.26E-04, P= 0581,
VL 2, R — X IVW 45 54T U 45
Br, BSELTY, T EBIRAAS, UHEL
IR &4~ SNP J5, FAxE 40 4~ SNP 5 IVW 5
JERYEY. OREAHIT, AR ZBLIV PAFLEX S5 R A
58 ZU 5 0 Y SNP, B 2Z /1 IVW 75 15 H B 8500

®1 IETESNPEER

Tab.1 Instrumental variable SNP information table

SNPs CHR EA OA EAF p SE P F

rs1413952 1 T C 0.48 9.83E-03 1.67E-03 4.30E-09 34.46
rs75641275 1 C A 0.14 —1.42E-02 2.39E-03 2.90E-09 35.25
rs261809 1 G A 0.54 —9.63E-03 1.68E-03 9.80E-09 32.88
rs11586016 1 C G 0.37 9.88E-03 1.73E-03 1.10E-08 32.59
rs72720396 1 G A 0.22 1.14E-02 1.99E-03 8.70E-09 33.12
rs11811826 1 A T 0.22 1.32E-02 2.01E-03 4.40E-11 43.42
1s7599488 2 T C 0.42 —1.04E-02 1.69E-03 6.70E-10 38.12
rs7582086 2 T G 0.46 —9.63E-03 1.67E-03 8.80E-09 33.08
rs4149513 2 A G 0.49 1.17E-02 1.67E-03 2.20E-12 49.25
rs1622515 11 G A 0.48 9.92E-03 1.67E-03 2.90E-09 35.23
rs3764002 12 T C 0.26 1.31E-02 1.90E-03 5.10E-12 47.65
rs61937394 12 G T 0.19 —1.30E-02 2.20E-03 3.20E-09 35.04
rs12890531 14 G A 0.21 1.12E-02 2.04E-03 4.50E-08 29.91
rs4140799 14 A G 0.53 9.46E-03 1.68E-03 1.80E-08 31.74
rs10129747 14 G A 0.53 9.36E-03 1.68E-03 2.60E-08 30.98
rs34162196 14 T C 0.1 —2.24E-02 2.77E-03 7.10E-16 65.09
rs270816 15 T A 0.12 —1.40E-02 2.51E-03 2.80E-08 30.83
rs1797235 15 C G 0.37 —1.00E-02 1.74E-03 8.90E-09 33.07
rs1582322 16 G A 0.6 9.94E-03 1.72E-03 6.80E-09 33.58
1s862227 16 G A 0.45 —9.16E-03 1.67E-03 4.30E-08 30.03
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