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[ Abstract] Objective To explore the causal relationships among gut microbiota (GM) , blood me-
tabolites (BM) , and thyroid cancer (TC) and their underlying mediating pathways using Mendelian ran-
domization (MR) analysis. Methods Summary-level data for GM, BM, and TC were obtained from the
largest available genome-wide association studies (GWAS). Instrumental variables were extracted as single-
nucleotide polymorphisms ( SNPs) associated with BM. Bidirectional two-sample MR analyses were per-
formed, primarily using the inverse variance weighted (IVW) method, supplemented with the MR-Egger
and weighted median approaches, to assess the relationship between GM, BM, and TC. Cochran Q test was
applied to assess heterogeneity, the MR-Egger intercept test was used to assess horizontal pleiotropy, and a
leave-one-out analysis was conducted to identify SNPs that might account for the heterogeneity. Results IVW
analysis indicated that the order Burkholderiales was a risk factor for TC. Mediation analysis showed that the
B value of indirect effect of Burkholderiales on TC mediated by 4-hydroxyphenylacetoylcarnitine was 0.066
(95% CI. 0.007-0.125). The B value of indirect effect mediated by indolelactate was 0.034 (95% CI. 0.005—
0.138) , and that mediated by N-formylmethionine (fMet) was —0.089 (95% CI; from —0.175 to —0.004).
The mediation proportions of these BMs in the relationship between Burkholderiales and TC were 12.2% ( P=
0.029), 13.2%(P=0.034), and —16.5% (P=0.041), respectively. Conclusion Burkholderiales may
influence the development of TC by modulating 4-hydroxyphenylacetylcarnitine, indolelactate, and fMet,
which preliminarily reveals the causal role of specific GM and associated metabolite networks in TC, provi-
ding a theoretical basis for the prevention of TC through GM modulation.
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