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Abstract

Objective: Existing studies suggest an association between lipidomes levels and clear cell renal cell
carcinoma (ccRCC). However,consensus regarding the causal relationship between lipidomes and
ccRCC has not been reached in current literature. This study aimed to rigorously assess the causal
relationship between lipidome levels and ccRCC using Mendelian randomization (MR) analysis
with two independent samples. Methods: Mendelian randomization analysis was conducted using
publicly available genome-wide association study (GWSA) databases. The central method employed
was inverse-variance weighting(IVW)meta-analysis, supplemented by Bayesian weighted Mende-
lian randomization(BWMR)to further validate the results, along with methods such as Cochran’s
Q and MR-Egger. Results: In the MR combined with BWMR analysis, eight lipidomes traits were
found to have a direct causal association with ccRCC. Decreased levels of phosphatidylcholine
0-18:2_16:0 (OR: 0.766, 95%CI: 0.605~0.970, p = 0.027) were associated with a reduced risk of
ccRCC. Increased risk of ccRCC was associated with phosphatidylcholine 16:0_0:0 (OR: 1.231,
95%(CI: 1.002~1.514, p = 0.048), phosphatidylcholine 18:1_18:3 (OR: 1.609, 95%CI: 1.117~2.318, p
= 0.011), phosphatidylcholine 0-16:0_20:4 (OR: 1.188, 95%CI: 1.013~1.393, p = 0.034), phospha-
tidylethanolamine 16:0_20:4 (OR: 1.173, 95%CI: 1.020~1.348, p = 0.025), phosphatidylethanola-
mine 18:0_20:4 (OR:1.359, 95%CI:1.149~1.608, p = 0.001), triglyceride 48:1 (OR: 1.259, 95%CI:
1.002~1.523, p = 0.048), and triglyceride 48:2 (OR: 1.292, 95%CI: 1.033~1.615, p = 0.025). Conclu-
sion: Genetic prediction indicates a causal relationship between lipidome levels and ccRCC, pro-
viding theoretical support and a basis for future clinical research.
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Figure 1. Current MR overview of the relationship between lipidomics and renal clear cell carcinoma
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Table 1. Detailed information on research and datasets used for analysis
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95%CI: 1.016~1.356, p = 0.030)~ fixif# g 18:0 20:4 (OR: 1.399, 95%CI: 1.169~1.674, p = 0.001) H i =i
48:1 (OR: 1.276, 95%CI: 1.003~1.623, p = 0.047) & Hh =1 48:2 (OR: 1.315, 95%CIL: 1.041~1.661, p =
0.022) 2 IEAH R R KR MUPBEAE 16:0 20:22 1T p=0.111 KT 0.05, AEAGIFFE L, FILs kb
(&1 3)o IXELZE Lt — BRI MR 20T i AT 58— 2l .
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SRR AE (16:0_0:0) 30 MR Egger -0.028 = 0.973 (0.633-1.494) 0.900
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Inverse variance weighted 0.208 e 1.231 (1.002-1.514) 0.048
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SRS (16:0_20:2) 27 MR Egger 03% 0.673 (0.470-0.963) 0.040
Weighted median 0.313 —— 0.731 (0.561-0.954) 0.021
Inverse variance weighted 0.183 == 0.833 (0.696-0.997) 0.046
Simple mode 0.072 —— 0.930 (0.562-1.542) 0.782
Weighted mode 0.309 —— 0.734 (0.539-0.999) 0.060
GRS (18:1_18:3) 18 MR Egger 1.043 : 2.837 (1.603-5.021) 0.003
Weighted median 0.476 : 1.609 (1.117-2.318) 0.011
Inverse variance weighted 0.405 ) S — 1.499 (1.104-2.036> 0.010
Simple mode 0.605 : 1.831 (0.929-3.605) 0.098
Weighted mode 0.614 : 1.847 (1.027-3.321) 0.056
GRS (O-16:0_20:4) 29 MR Egger 0.135 ——— 1.145 (0.864-1.516) 0.355
Weighted median 0.295 P 1.344 (1.079-1.674> 0.008
Inverse variance weighted 0.172 —— 1.188 (1.013-1.393) 0.034
Simple mode 0.249 ——— 1.283 (0.794-2.072) 0.317
Weighted mode 0.287 ——— 1.332 (1.042-1.703) 0.030
"§IBEAE (O-18:2_16:0) 26 MR Egger 0.025 e 0.976 (0.613-1.553) 0.918
Weighted median 0.296 o 0.744 (0.542-1.021) 0.067
Inverse variance weighted 0.266 = 0.766 (0.605-0.970) 0.027
Simple mode 0.447 e e S 0.639 (0.329-1.242) 0.199
Weighted mode 0.501 =+ : 0.606 (0.331-1.109) 0.117
fii g (16:0_20:4) 25 MR Egger 0.024 —— 1.024 (0.792-1.323) 0.858
Weighted median 0.135 —— 1.144 (0.935-1.400) 0.190
Inverse variance weighted 0.159 ettt 1.173 (1.020-1.348) 0.025
Simple mode 0.149 e S 1.161 (0.790-1.706) 0.455
Weighted mode 0.111 H—— 1.118 (0.943-1.325) 0.213
finifi% i (18:0_20:4) 20 MR Egger 0.193 L . — 1.213 (0.845-1.741> 0.310
Weighted median 0.109 ———— 1.115 (0.899-1.384) 0.322
Inverse variance weighted 0.307 P 1.359 (1.149-1.608) 0.001
Simple mode 0.128 I e — 1.137 (0.729-1.772) 0.578
Weighted mode 0.128 —_—— 1.137 (0.907-1.426) 0.281
i = (48:1) 24 MR Egger 0.298 ; 1.346 (0.752-2.410) 0.327
Weighted median 0.265 — 1.303 (0.949-1.790) 0.101
Inverse variance weighted 0.230 —— 1.259 (1.002-1.523) 0.048
Simple mode 0.340 : 1.405 (0.765-2.580) 0.284
Weighted mode 0.347 1.414 (0.788-2.537) 0.257
il =g (48:2) 24 MR Egger 0.080 —_——— 1.083 (0.633-1.853) 0.773
Weighted median 0.161 ——— 1.175 (0.880-1.568) 0.275
Inverse variance weighted 0.256 ——— 1.292 (1.033-1.615) 0.025
Simple mode 0.022 —_—— 0.978 (0.563-1.701) 0.939
Weighted mode 0.033 —_— 0.967 (0.569-1.643) 0.903
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Figure 2. Mendelian randomization analysis of liposomes and renal clear cell carcinoma
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B nSNP  Bfi OR(95%Cl) pfE
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GRAERE (16:0_20:2) 27  -0.153 —— 0.858 (0.711-1.036> 0.111
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YpREAE (O-16:0_20:4) 29 0.2 e 1.222 (1.042-1.432) 0.013
YRR fE (O-18:2_16:0) 26 -0297+— | 0.743 (0.591-0.934> 0.011
fi A (16:0_20:4) 25 0.16 | 1.174 (1.016-1.356) 0.030
fibife A5 (18:0_20:4) 20 0.336 l —— 1.399 (1.169-1.674> 0.001
il =& (48:1) 24  0.244 ' —— 1.276 (1.003-1.623) 0.047
Hil =M (48:2) 24 0.274 i —.— 1.315 (1.041-1.661) 0.022

r T T T d
7 0.95 1.2 145 1.7

Figure 3. Bayesian weighted Mendelian randomization of liposomes and renal clear cell carcinoma
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3.2. KEZHMUSRRESH

MR-Egger 734 R R, GIWEG O-18:2 16:0 55 8 Fitli BRI AL &3 (K2 Rk(p < 0.05).
Cochran’s Q #5567, 3B % A I AR AR R -2 1) WY S A7 S 28 1) 52 i 1 (p < 0.05), AT FIRAT TR It 2w A
RURFIR A T RN KANER (R 2)

Table 2. Heterogeneity and pleiotropy testing of MR analysis in this study
2. AR MR S SR RIEM SR

Stk 2Rk
13 455

Cochran’s Q pfE Egger-intercept pfH
BRI (16:0 _0:0) B 3% B 4 i e 18.118 0.923 0.033 0.027
AR (18:1_18:3) 5 1% BA 4 e 17.231 0.371 -0.085 0.034
YR AR(O-16:0_20:4) 5 i BA 41 s 15.624 0.960 0.007 0.027
SREEAE(O-18:2_16:0) 5 1% BF 4 e 29.108 0.216 -0.040 0.034
it 5 (16:0_20:4) 5 325 B 4 s 18.462 0.732 0.031 0.025
i % M (18:0_20:4) 5 35 BF 4 e 23.649 0.167 0.030 0.042
il =EE48:1) (Epud kb 16.684 0.781 -0.009 0.035
il =MWE(48:2) ' 3% WA A0 e 13.740 0.910 0.025 0.036

4. WHig

B Y M A AR B S Lot R B L KR 2 —, R IR R G LB R 2 — . ccRCC
TR R ) 70%~80%, 2B FEOET AR R 1]. X R EHM ccRCC, FARITIE#
WREME RIIATT, SR TR IAL RS ccRCC,  HATHIRIT IEFRIA AR, B KA AR — H ¥
BT, XZGIGARIATT K 7Pk VT RAF TR, MR AR SRR R A Rt Je v Rk 3556 2L A
Fl . Yiqing Du [15155:0F 7K B, E ccRCC 4141 % i i R A BRIk ik 4% R -1 i 3R08,  HL @K v i
8 MR T M 22 450 g B I TP A A 1 34 Jrb Rl ) R A BE g o AR, TR A IR R0 7 1) IR SR 5% R I T A4
SR MIX S S PEE LSS R, H AT IIRANE R e g AR R T8 ccRCCORAEMIE R, 2%t
ccRCC [—Ff R Lo BRI, 38 ) 75 ZEHEAT B AT PTSERIRIETL, DAERFT ccRCC IR A4 A1 E F AL o
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MR 73 B ) FH 8 A% A8 S A D vl A8 R 3SR Al R 7 S5 SR IR R RO &, IV B 1 2 14 A 7
W L AIIR % R AN A R 58 R AR A o 454 BWMR 04T il 3k — B3R i 7e 45 S i v, AR R g5
K125 5 45 R 2 A PR R o0 REEAT AL P4 . FRATBRA M MR 2041 f1 BWMR 204, #5987 ccRCC
HIEFAZ IR R KR AT RER, IBEIE O-18:2_16:0 /KFREACHT 3 FhS AL SRR G (TP B Is
16:0 0:0, RAAAR 18:1 18:3 FIER@EAR O-16:0 20:4). 2 P it g (i g 16:0_20:4 RIKHEAE 18:0 20:4)
Fe 2 AR H I =FEeCH I =8 48:1 FH =75 48:2)/K FF+ &5 ccRCC [ KBS A% .

Mt G T~ 1876 4F B IR R I, NRIRAERMEIEARL R 7, S5 (g2 HEAY)EERE, A
lEtia, mEARME. AMEEEY . Tk, 5805, BRZREMREE. T, g0)E
Wi, RGNS SE[16]. DHARIE, i W40 M0 & — PG IR R R B e R . M UTBR S SET 451
52 (SETD2)JE N5, 28U Z AR E iR 1t, mAIRuENR Y& m, TR B % I 40 s
MIRAE[17]o RS GUH M =B AN 2 Re G A7 I ThRE, (FIEAF M R R T H 3 =6 v] Be s e ik 1k
JEMIEAENLS], W H I = EK R R TR NG 5+, WS 5AMEE . M. RAEM
M A A S BT R R I FE I . Dong Yue Z[18)WF AR, B4 B i& W40 o i rh Hm =
7K T W i v X O R AL it 2 b I = R KT . XANIE R R I S AT A AR, BRI H I =1
IKPL5 B 7 B A0 e e XU IEAH G . AR MR i 5 R e, SR T-ORBENE, (HOp6E/E O-18:2_16:0 /K1
T ccRCC R 2 Mo, HAZMUNBEE R IEASS, ERERIE L, XSesrTElnERS
HHEAG IR M. EXFdr kT, “O” BRI E, BrRnmiEkrE, “7 JFmm
R ARV ECH), B, “18:2” FoRbREE KN 18 Mrli 1, HAFEM M. 757
SER 22 57 SEOLTE MR R FAMLE] L RBR A . 72 B AR B, SR B0 DDA FE ML i R 5
Sl W, ERTRERY, Hl =AM R T RES S B - IR LEMT), MR R
FZ2E[19]. At Hil =B RE = A AR YIS R 2 TRl BE S ST 2 R0 E SmEs, AR A G
FATRIJORE . A FCHRIE, ccRCC AL H i =5 b IE # B 4 G0 KPS [ 20]. F5F AN [F) 28 284 DR i
T 37 WA 20 s P P A SOX — S5 3R, RSk A 5 R AT 9T ) B B A P 4 AL

BATHIRE T AT LUR JUAME e 85, FRATFIF GWSA BEHEWT g i1k 5 ccRCC Z AR SRR R,
A R BRI R AR N 3 R R e o LIk, FRATISR A 1 BB 40 A 85 0 R R DR s SRR AT S 1k
B, MBS MR 81, FAT5INT BWMR 4, f4s 5 i mAuEsf. SR80, X7
TE—SART BRI RIBRPE: B0, BT GWAS HdE#sk ARG EE, AT R BEAR AR EA
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