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Supplementary table 1: Additional information on the European subset of the three T2D meta-analyses part of our investigation.
	[bookmark: _Hlk192756526]T2D meta-analysis
	Number of individual GWAS
	Imputation
	Correction of population structure

	
	
	Reference panel
	Software
	Quality Control
	

	DIAMANTE-18
	32
	HRC, Icelandic panel
	Minimac3 or Impute4
	r2>0.3 or proper info>0.4
	PC adjustment or mixed model with GRM

	DIAMANTE-22
	32
	1000G, HRC, Icelandic panel, Estonian/ Finnish panel
	Minimac3 or Impute4 or Beagle4.1
	r2≥0.3 or info≥0.4
	PC adjustment or mixed model with GRM or related individuals excluded

	T2DGGI-24
	36
	1000G, TOPMed, Icelandic panel, HRC, Estonian/ Finnish panel
	Minimac3 or Impute4 or Beagle4.1 or Beagle5.1
	r2≥0.3 or info≥0.4
	PC adjustment or mixed model with GRM or related individuals excluded


All individual GWAS entering the DIAMANTE-18 meta-analysis are analysed in DIAMANTE-22 meta-analysis. All individual GWAS entering the DIAMANTE-22 meta-analysis are analysed in T2DGGI-24 meta-analysis. GRM: genetic relationship matrix; HRC: Haplotype Reference Consortium; PC: Principal Component



[bookmark: _Hlk192745056]Supplementary table 2: Chromosomal confirmation rate assessed using a LOCO framework with 100K genome-wide random samplings (before correction).
	Chr
	Observed confirmation rate
	Mean confirmation rate in the rest of the genome from simulation (P-value)

	
	DIAMANTE-18
vs. 
DIAMANTE-22
	DIAMANTE-18
 vs. 
T2DGGI-24
	DIAMANTE-22
 vs. 
T2DGGI-24
	DIAMANTE-18
vs. 
DIAMANTE-22
	DIAMANTE-18
 vs. 
T2DGGI-24
	DIAMANTE-22
 vs. 
T2DGGI-24

	1
	0.96
	0.96
	0.97
	0.944 (2e-3)
	0.974 (1.9e-2)
	0.975 (0.124)

	2
	0.92
	0.99
	1.0
	0.947 (<1e-6)
	0.971 (<1e-6)
	0.972 (<1e-6)

	3
	0.89
	0.99
	0.99
	0.948 (<1e-6)
	0.973 (<1e-6)
	0.973 (<1e-6)

	4
	0.96
	0.89
	0.91
	0.943 (1e-3)
	0.978 (<1e-6)
	0.978 (<1e-6)

	5
	0.93
	0.93
	0.93
	0.945 (4e-2)
	0.977 (<1e-6)
	0.978 (<1e-6)

	6
	0.98
	0.95
	0.95
	0.936 (<1e-6)
	0.977 (0.0)
	0.979 (<1e-6)

	7
	0.98
	0.99
	0.98
	0.943 (<1e-6)
	0.973 (8e-5)
	0.974 (6e-2)

	8
	0.89
	0.98
	0.98
	0.949 (<1e-6)
	0.973 (3e-5)
	0.974 (4e-3)

	9
	0.99
	0.99
	0.99
	0.943 (<1e-6)
	0.973 (1e-2)
	0.974 (6e-3)

	10
	0.99
	0.99
	0.99
	0.941 (<1e-6)
	0.972 (<1e-6)
	0.973 (<1e-6)

	11
	0.90
	0.99
	0.99
	0.947 (<1e-6)
	0.973 (<1e-6)
	0.974 (<1e-6)

	12
	0.99
	1.0
	0.99
	0.942 (<1e-6)
	0.972 (<1e-6)
	0.973 (<1e-6)

	13
	0.63
	0.82
	0.90
	0.949 (<1e-6)
	0.976 (<1e-6)
	0.975 (<1e-6)

	14
	0.91
	0.98
	0.96
	0.945 (2.4e-2)
	0.974 (0.41)
	0.975 (0.147)

	15
	0.98
	0.99
	0.99
	0.942 (<1e-6)
	0.973 (0.0)
	0.973 (<1e-6)

	16
	0.97
	0.99
	0.99
	0.944 (3e-4)
	0.973 (8.5e-4)
	0.974 (4e-5)

	17
	0.97
	0.99
	0.99
	0.943 (<1e-6)
	0.973 (1e-5)
	0.974 (<1e-6)

	18
	0.97
	1.0
	0.99
	0.944 (9e-3)
	0.973 (4.7e-4)
	0.974 (1e-3)

	19
	0.96
	1.0
	1.0
	0.944 (2.1e-2)
	0.973 (1e-4)
	0.974 (4e-5)

	20
	0.94
	0.98
	0.94
	0.944 (0.42)
	0.974 (0.17)
	0.975 (6e-4)

	22
	0.62
	0.95
	0.94
	0.951 (<1e-6)
	0.974 (5e-3)
	0.975 (2e-3)


[bookmark: _Hlk192750782]Empirical p-values highlighted in bold are significant at a Bonferroni significance threshold of 0.0023 corrected for the 21 chromosomes. Chr: Chromosome
Supplementary figure 1. Flowchart describing how lost independent loci were defined.
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Supplementary Figure 2. λ-values according to the sample size of the three T2D meta-analyses. 
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[bookmark: _Hlk192841055]Supplementary figure 3: A. λ-values according to the minor allele frequency threshold in the three meta-analyses. B. LDSR intercept values according to the minor allele frequency threshold in the three meta-analyses. [image: ]
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Supplementary figure 4: Correlation plot showing p-values of SNPs across the genome before and after GC correction in the DIAMANTE studies. A: DIAMANTE-18 and B: DIAMANTE-18: Zoomed-in around the genome-wide significance cutoff. C: DIAMANTE-22 and D: DIAMANTE-22: Zoomed-in around the genome-wide significance cutoff
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[bookmark: _Hlk188280235]The horizontal dotted line shows the genome-wide significance cutoff of 5 × 10-8. 






[bookmark: _Hlk192840911]Supplementary figure 5: Correlation plot showing p-values of SNPs across the genome before and after LDSR intercept correction in the DIAMANTE studies. A: DIAMANTE-18 and B: DIAMANTE-18: Zoomed-in around the genome-wide significance cutoff. C: DIAMANTE-22 and D: DIAMANTE-22: Zoomed-in around the genome-wide significance cutoff.
[image: ]
The horizontal dotted line shows the genome-wide significance cutoff of 5 × 10-8. 






Supplementary figure 6: Comparing data distribution between robust associations lost only to GC and those lost to GC and LDSR intercept correction in the DIAMANTE-18 and the T2DGGI-24 analysis.
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[bookmark: _Hlk192658348][bookmark: _Hlk188307468]P-value distribution: t-test p-value < 2 × 10-16
Minor allele frequency distribution: t-test p-value < 2 × 10-16
LD score distribution: t-test p-value = 0.746
















Supplementary figure 7: Comparing data distribution between robust associations lost only to GC and those lost to GC and LDSR intercept correction in the DIAMANTE-22 and the T2DGGI-24 analysis.
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P-value distribution: t-test p-value < 2 × 10-16
Minor allele frequency distribution: t-test p-value = 0.10
LD score distribution: t-test p-value < 2 × 10-7
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