Additional files
[bookmark: OLE_LINK32]Additional file 1: Summary of genetic tools between Type 2 diabetes and Lumbar spine BMD.
	SNPs
	Chr
	EA
	OA
	Type 2 diabetes
	Lumbar spine BMD
	R2
	F

	
	
	
	
	eaf
	beta
	se
	pval
	eaf
	beta
	se
	pval
	
	

	rs1077394
	6
	T
	C
	0.6509
	0.0399
	0.0066
	7.64E-10
	0.66428
	0.019125
	0.011871
	0.115612
	0.584316057
	36.54752066

	rs12571751
	10
	G
	A
	0.4614
	-0.0541
	0.0061
	3.39E-21
	0.461973
	-0.006132
	0.008689
	0.49072
	0.75156833
	78.65654394

	rs2191349
	7
	T
	G
	0.5498
	0.0488
	0.006
	1.17E-18
	0.560461
	-0.005559
	0.008806
	0.537543
	0.717854731
	66.15111111

	rs243021
	2
	A
	G
	0.479
	0.0457
	0.0063
	4.65E-14
	0.468815
	-0.004388
	0.008716
	0.622937
	0.669295578
	52.62005543

	rs2796441
	9
	A
	G
	0.4107
	-0.0379
	0.0064
	1.08E-09
	0.41066
	0.002944
	0.00898
	0.748799
	0.574249311
	35.06860352

	rs340874
	1
	C
	T
	0.5032
	0.0454
	0.0061
	1.41E-14
	0.492124
	0.000126
	0.008764
	0.988829
	0.680560783
	55.39263639

	rs35658696
	5
	G
	A
	0.045
	0.1251
	0.0166
	1.18E-16
	0.0377088
	0.019849
	0.021592
	0.369296
	0.685965591
	56.79347511

	rs35720761
	2
	T
	C
	0.105
	-0.0733
	0.0101
	4.58E-15
	0.103182
	0.013661
	0.013278
	0.314947
	0.669506489
	52.67022841

	rs3764002
	12
	T
	C
	0.2815
	-0.0319
	0.0069
	3.33E-08
	0.254574
	0.015888
	0.010125
	0.125365
	0.451174256
	21.37387104

	rs41278853
	22
	G
	A
	0.0738
	-0.0826
	0.0121
	5.61E-13
	0.0603023
	0.038247
	0.019076
	0.0502215
	0.641875098
	46.60036883

	rs4457053
	5
	A
	G
	0.7298
	-0.0402
	0.0073
	8.81E-11
	0.729435
	-0.004698
	0.009479
	0.628416
	0.538396445
	30.32538938

	rs4502156
	15
	C
	T
	0.4759
	-0.036
	0.0063
	1.20E-09
	0.470565
	0.004928
	0.00886
	0.586959
	0.556715379
	32.65306122

	rs459193
	5
	G
	A
	0.6992
	0.0529
	0.0069
	2.82E-15
	0.692761
	-0.002516
	0.009988
	0.805626
	0.693315858
	58.77777778

	rs4607103
	3
	T
	C
	0.2647
	-0.0399
	0.0071
	9.35E-09
	0.28027
	-0.001635
	0.010068
	0.873938
	0.548464
	31.58123388

	rs4812831
	20
	A
	G
	0.1307
	0.0617
	0.0096
	8.48E-10
	0.140414
	0.02758
	0.014623
	0.0654892
	0.613712609
	41.30740017

	rs505922
	9
	C
	T
	0.371
	0.0376
	0.0065
	9.07E-10
	0.336038
	-0.00043
	0.009192
	0.963502
	0.562744302
	33.46177515

	rs516946
	8
	C
	T
	0.7785
	0.0655
	0.0074
	1.87E-20
	0.76961
	0.008767
	0.009976
	0.39074
	0.750829978
	78.34642075

	rs55834942
	12
	A
	G
	0.1702
	-0.0578
	0.0083
	5.45E-13
	0.161018
	-0.009028
	0.011057
	0.425206
	0.65098461
	48.49528233

	rs58542926
	19
	T
	C
	0.0755
	0.0715
	0.0114
	4.77E-12
	0.0918854
	-0.011239
	0.01652
	0.50642
	0.602063781
	39.33710372

	rs60980157
	9
	T
	C
	0.2286
	-0.062
	0.008
	3.19E-16
	0.227208
	-0.013524
	0.010849
	0.223408
	0.697893972
	60.0625

	rs6813195
	4
	T
	C
	0.3102
	-0.0485
	0.0069
	1.10E-13
	0.327685
	-0.023724
	0.009619
	0.0160299
	0.655202765
	49.40663726

	rs7202877
	16
	G
	T
	0.1111
	-0.064
	0.0097
	5.63E-12
	0.1035
	-0.010479
	0.015441
	0.507498
	0.626075685
	43.53278776

	rs730497
	7
	A
	G
	0.1624
	0.0476
	0.0081
	4.01E-10
	0.19292
	0.007957
	0.013411
	0.562261
	0.57048761
	34.5337601

	rs781831
	17
	C
	T
	0.4219
	0.0413
	0.0062
	8.26E-11
	0.416547
	0.0162
	0.009072
	0.0811746
	0.630539013
	44.37278876

	rs8042680
	15
	A
	C
	0.4335
	0.0439
	0.0067
	2.32E-11
	0.47494
	0.006569
	0.010236
	0.530851
	0.622815777
	42.93183337

	rs972283
	7
	G
	A
	0.5604
	0.0435
	0.0067
	1.66E-11
	0.584089
	0.005896
	0.00875
	0.510507
	0.61850565
	42.15304077




Additional file 2: Summary of genetic tools between Type 2 diabetes and Femoral neck BMD.

	[bookmark: OLE_LINK11]SNPs
	Chr
	EA
	OA
	Type 2 diabetes
	Femoral neck BMD
	R2
	F

	
	
	
	
	eaf
	beta
	se
	pval
	eaf
	beta
	se
	pval
	
	

	rs1077394
	6
	T
	C
	0.6509
	0.0399
	0.0066
	7.64E-10
	0.66428
	-0.003681
	0.009582
	0.706994
	0.584316057
	36.54752066

	rs12571751
	10
	G
	A
	0.4614
	-0.0541
	0.0061
	3.39E-21
	0.461973
	-0.004628
	0.007947
	0.568815
	0.75156833
	78.65654394

	rs2191349
	7
	T
	G
	0.5498
	0.0488
	0.006
	1.17E-18
	0.560461
	-0.008597
	0.007542
	0.264691
	0.717854731
	66.15111111

	rs243021
	2
	A
	G
	0.479
	0.0457
	0.0063
	4.65E-14
	0.468815
	0.004117
	0.007492
	0.590784
	0.669295578
	52.62005543

	rs2796441
	9
	A
	G
	0.4107
	-0.0379
	0.0064
	1.08E-09
	0.41066
	0.008296
	0.007726
	0.293395
	0.574249311
	35.06860352

	rs340874
	1
	C
	T
	0.5032
	0.0454
	0.0061
	1.41E-14
	0.492124
	0.009602
	0.007554
	0.213558
	0.680560783
	55.39263639

	rs35658696
	5
	G
	A
	0.045
	0.1251
	0.0166
	1.18E-16
	0.0377088
	-0.010615
	0.018375
	0.571914
	0.685965591
	56.79347511

	rs35720761
	2
	T
	C
	0.105
	-0.0733
	0.0101
	4.58E-15
	0.103182
	0.021411
	0.011378
	0.0656024
	0.669506489
	52.67022841

	rs3764002
	12
	T
	C
	0.2815
	-0.0319
	0.0069
	3.33E-08
	0.254574
	0.007978
	0.008718
	0.370542
	0.451174256
	21.37387104

	rs41278853
	22
	G
	A
	0.0738
	-0.0826
	0.0121
	5.61E-13
	0.0603023
	-0.021329
	0.016621
	0.209209
	0.641875098
	46.60036883

	rs4457053
	5
	A
	G
	0.7298
	-0.0402
	0.0073
	8.81E-11
	0.729435
	-0.009634
	0.008112
	0.245201
	0.538396445
	30.32538938

	rs4502156
	15
	C
	T
	0.4759
	-0.036
	0.0063
	1.20E-09
	0.470565
	0.009805
	0.007613
	0.207581
	0.556715379
	32.65306122

	rs459193
	5
	G
	A
	0.6992
	0.0529
	0.0069
	2.82E-15
	0.692761
	0.011425
	0.008583
	0.192738
	0.693315858
	58.77777778

	rs4607103
	3
	T
	C
	0.2647
	-0.0399
	0.0071
	9.35E-09
	0.28027
	0.007229
	0.008667
	0.414409
	0.548464
	31.58123388

	rs4812831
	20
	A
	G
	0.1307
	0.0617
	0.0096
	8.48E-10
	0.140414
	0.006586
	0.013099
	0.622758
	0.613712609
	41.30740017

	rs505922
	9
	C
	T
	0.371
	0.0376
	0.0065
	9.07E-10
	0.336038
	-0.007379
	0.007901
	0.360771
	0.562744302
	33.46177515

	rs516946
	8
	C
	T
	0.7785
	0.0655
	0.0074
	1.87E-20
	0.76961
	0.00354
	0.008575
	0.686298
	0.750829978
	78.34642075

	rs55834942
	12
	A
	G
	0.1702
	-0.0578
	0.0083
	5.45E-13
	0.161018
	-0.004855
	0.009464
	0.615742
	0.65098461
	48.49528233

	rs58542926
	19
	T
	C
	0.0755
	0.0715
	0.0114
	4.77E-12
	0.0918854
	0.008283
	0.014253
	0.56963
	0.602063781
	39.33710372

	rs60980157
	9
	T
	C
	0.2286
	-0.062
	0.008
	3.19E-16
	0.227208
	-0.017467
	0.009209
	0.0634921
	0.697893972
	60.0625

	rs6813195
	4
	T
	C
	0.3102
	-0.0485
	0.0069
	1.10E-13
	0.327685
	-0.017446
	0.008252
	0.0385931
	0.655202765
	49.40663726

	rs7202877
	16
	G
	T
	0.1111
	-0.064
	0.0097
	5.63E-12
	0.1035
	-0.00227
	0.013267
	0.867019
	0.626075685
	43.53278776

	rs730497
	7
	A
	G
	0.1624
	0.0476
	0.0081
	4.01E-10
	0.19292
	0.01919
	0.010938
	0.086036
	0.57048761
	34.5337601

	rs781831
	17
	C
	T
	0.4219
	0.0413
	0.0062
	8.26E-11
	0.416547
	-0.006784
	0.007752
	0.391859
	0.630539013
	44.37278876

	rs8042680
	15
	A
	C
	0.4335
	0.0439
	0.0067
	2.32E-11
	0.47494
	-0.001145
	0.008593
	0.896227
	0.622815777
	42.93183337

	rs972283
	7
	G
	A
	0.5604
	0.0435
	0.0067
	1.66E-11
	0.584089
	0.007644
	0.007495
	0.318344
	0.61850565
	42.15304077





[bookmark: OLE_LINK27]Additional file 3: Summary of genetic tools between Type 2 diabetes and Forearm BMD.
	SNPs
	Chr
	EA
	OA
	[bookmark: OLE_LINK13]Type 2 diabetes
	[bookmark: OLE_LINK14]Forearm BMD
	R2
	F

	
	
	
	
	eaf
	beta
	se
	pval
	eaf
	beta
	se
	pval
	
	

	rs10758593
	9
	A
	G
	0.4235
	0.0479
	0.0061
	1.95E-16
	0.493397
	-0.01248
	0.015355
	0.425494
	0.680127464
	61.6611126

	rs1077394
	6
	T
	C
	0.6509
	0.0399
	0.0066
	7.64E-10
	0.66428
	0.009118
	0.024482
	0.714997
	0.557572892
	36.54752066

	rs12571751
	10
	G
	A
	0.4614
	-0.0541
	0.0061
	3.39E-21
	0.461973
	0.010843
	0.015404
	0.490095
	0.730624828
	78.65654394

	rs1801212
	4
	A
	G
	0.7481
	0.0683
	0.0074
	1.10E-24
	0.782578
	-0.013145
	0.017301
	0.456296
	0.74603266
	85.18791088

	rs2191349
	7
	T
	G
	0.5498
	0.0488
	0.006
	1.17E-18
	0.560461
	-0.022276
	0.015771
	0.166034
	0.695221636
	66.15111111

	rs243021
	2
	A
	G
	0.479
	0.0457
	0.0063
	4.65E-14
	0.468815
	-0.030678
	0.015564
	0.0532918
	0.644695169
	52.62005543

	rs2796441
	9
	A
	G
	0.4107
	-0.0379
	0.0064
	1.08E-09
	0.41066
	0.01609
	0.01566
	0.313714
	0.547360198
	35.06860352

	rs340874
	1
	C
	T
	0.5032
	0.0454
	0.0061
	1.41E-14
	0.492124
	0.009717
	0.015329
	0.534267
	0.656368124
	55.39263639

	rs35658696
	5
	G
	A
	0.045
	0.1251
	0.0166
	1.18E-16
	0.0377088
	0.014436
	0.035809
	0.692645
	0.661978956
	56.79347511

	rs35720761
	2
	T
	C
	0.105
	-0.0733
	0.0101
	4.58E-15
	0.103182
	-0.029187
	0.023713
	0.227462
	0.644913446
	52.67022841

	rs3764002
	12
	T
	C
	0.2815
	-0.0319
	0.0069
	3.33E-08
	0.255211
	-0.015008
	0.017806
	0.408557
	0.424304716
	21.37387104

	rs41278853
	22
	G
	A
	0.0738
	-0.0826
	0.0121
	5.61E-13
	0.0603023
	0.029693
	0.028961
	0.314732
	0.616403988
	46.60036883

	rs4457053
	5
	A
	G
	0.7298
	-0.0402
	0.0073
	8.81E-11
	0.729435
	-0.009911
	0.016707
	0.560806
	0.511170507
	30.32538938

	rs4502156
	15
	C
	T
	0.4759
	-0.036
	0.0063
	1.20E-09
	0.470565
	0.016122
	0.015753
	0.31562
	0.529625952
	32.65306122

	rs459193
	5
	G
	A
	0.6992
	0.0529
	0.0069
	2.82E-15
	0.692761
	0.038768
	0.017588
	0.0306987
	0.669620253
	58.77777778

	rs4607103
	3
	T
	C
	0.2647
	-0.0399
	0.0071
	9.35E-09
	0.28027
	-0.012403
	0.018032
	0.500028
	0.521303906
	31.58123388

	rs4812831
	20
	A
	G
	0.1307
	0.0617
	0.0096
	8.48E-10
	0.140414
	0.080204
	0.025512
	0.00206101
	0.587525638
	41.30740017

	rs505922
	9
	C
	T
	0.371
	0.0376
	0.0065
	9.07E-10
	0.336038
	0.010242
	0.016394
	0.540176
	0.535716045
	33.46177515

	rs516946
	8
	C
	T
	0.7785
	0.0655
	0.0074
	1.87E-20
	0.77502
	-0.011536
	0.017947
	0.528563
	0.729846605
	78.34642075

	rs55834942
	12
	A
	G
	0.1702
	-0.0578
	0.0083
	5.45E-13
	0.161018
	-0.015032
	0.019674
	0.453754
	0.625783672
	48.49528233

	rs58542926
	19
	T
	C
	0.0755
	0.0715
	0.0114
	4.77E-12
	0.0918854
	0.004014
	0.02914
	0.89253
	0.575633171
	39.33710372

	rs60980157
	9
	T
	C
	0.2286
	-0.062
	0.008
	3.19E-16
	0.226969
	-0.019356
	0.023818
	0.425555
	0.674385965
	60.0625

	rs6813195
	4
	T
	C
	0.3102
	-0.0485
	0.0069
	1.10E-13
	0.327685
	-0.038071
	0.017292
	0.0308901
	0.630133353
	49.40663726

	rs7202877
	16
	G
	T
	0.1111
	-0.064
	0.0097
	5.63E-12
	0.1035
	-0.032827
	0.027639
	0.244187
	0.600180816
	43.53278776

	rs730497
	7
	A
	G
	0.1624
	0.0476
	0.0081
	4.01E-10
	0.19292
	0.038535
	0.025831
	0.143525
	0.543549761
	34.5337601

	rs7501939
	17
	C
	T
	0.6221
	-0.0607
	0.0062
	3.40E-24
	0.615036
	0.004523
	0.015858
	0.779748
	0.76772204
	95.85041623

	rs781831
	17
	C
	T
	0.4219
	0.0413
	0.0062
	8.26E-11
	0.446301
	0.008169
	0.016246
	0.622009
	0.604758106
	44.37278876

	rs8042680
	15
	A
	C
	0.4335
	0.0439
	0.0067
	2.32E-11
	0.477884
	0.014759
	0.016547
	0.381805
	0.596840527
	42.93183337

	rs972283
	7
	G
	A
	0.5604
	0.0435
	0.0067
	1.66E-11
	0.584089
	0.021509
	0.015449
	0.172195
	0.592427819
	42.15304077



Additional file 4: SNPs associated with potential confounders.
	Exposure
	SNPs
	Traits

	












Type 2 diabetes
	rs10146997
	Body mass index

	
	rs10906115
	Body mass index

	
	rs10965250
	Body mass index

	
	rs11603334
	Body mass index

	
	[bookmark: OLE_LINK17][bookmark: OLE_LINK16]rs11708067
	Body mass index

	
	rs12602912
	Body mass index

	
	rs1260326
	[bookmark: OLE_LINK26]Height,Weight

	
	rs13266634
	Body mass index

	
	rs13389219
	Body mass index

	
	[bookmark: OLE_LINK19]rs17782313
	Body mass index

	
	rs2206277
	Body mass index

	
	rs2237895
	Body mass index

	
	[bookmark: OLE_LINK20]rs2296172
	Body mass index

	
	rs2307111
	Body mass index

	
	[bookmark: OLE_LINK21]rs2395163
	Rheumatoid arthritis

	
	rs2925979
	Body mass index females

	
	rs2943641
	Body mass index

	
	rs5015480
	[bookmark: OLE_LINK18]Body mass index

	
	[bookmark: OLE_LINK15]rs5219
	Body mass index

	
	rs7177055
	[bookmark: OLE_LINK22]Body mass index

	
	rs7501939
	Body mass index males

	
	[bookmark: OLE_LINK23]rs7633675
	Body mass index

	
	rs769449
	Body mass index

	
	rs7756992
	[bookmark: OLE_LINK24]Body mass index

	
	rs7903146
	Body mass index

	
	rs8108269
	Body mass index

	
	rs864745
	Body mass index

	
	[bookmark: OLE_LINK25]rs9388489
	Height,Weight



