SUPPLEMENTARY INFORMATION

Supplementary methods:

Description of the existing in AoU Phenotyping Library type 2 diabetes algorithm:
1. 1 or more ICD codes for type 2 diabetes AND 1 or more type 2 diabetes medications excluding individuals with 1 or more T1D ICD code.
· type 2 diabetes medications from search of any medication containing the following words:
I. 'acetohexamide', 'tolazamide', 'chlorpropamide', 'glipizide', 'glyburide', 'glimepiride','repaglinide', 'nateglinide', 'metformin', 'rosiglitazone', 'pioglitazone', 'troglitazone', 'acarbose', 'miglitol', 'sitagliptin', 'exenatide', 'saxagliptin', 'linagliptin', 'liraglutide',  'semaglutide', 'canagliflozin', 'dapagliflozin', 'empagliflozin', 'alogliptin', 'colesevelam',  'albiglutide', 'dulaglutide', 'lixisenatide'
II. No further filtering for mixed medications
2. 1 or more type 2 diabetes ICD code and 2 or more type 1 and type 2 diabetes medications with type 2 diabetes medication coming >= 1 day before type 1 diabetes medication, excluding individuals with 1 or more type 1 diabetes ICD code.
· type 1 diabetes medications from search of any medication containing the following words:
I. 'insulin', 'pramlintide', 'insulin glulisine', 'insulin lispro', 'insulin aspart',  'insulin glargine', 'insulin detemir', 'insulin degludec', 'insulin NPH'
II. No filtering of in-patient vs out-patient
III. No further filtering for mixed medications
3. 2 or more type 2 diabetes ICD codes and 1 or more type 1 diabetes medication, excluding individuals with 1 or more T1D ICD code.
4. 1 or more type 2 diabetes medication and 1 or more abnormal lab, excluding individuals with 1 or more type 1 diabetes ICD code.
· Abnormal labs include:
I. Random Glucose > 200 mg/dl
II. Fasting glucose >= 125 mg/dl
III. A1c >= 6.5%
IV. No filtering of unusual units










Supplementary Table 1. The list of medications and corresponding ATC codes used in the developed algorithms.

	Medication Name
	ATC Code

	Insulins and analogues
	A10A

	Insulins and analogues for injection, fast-acting
	A10AB

	Insulin (human)
	A10AB01

	Insulin (beef)
	A10AB02

	Insulin (pork)
	A10AB03

	Insulin lispro
	A10AB04

	Insulin aspart
	A10AB05

	Insulin glulisine
	A10AB06

	Combinations
	A10AB30

	Insulins and analogues for injection, intermediate-acting
	A10AC

	Insulin (human)
	A10AC01

	Insulin (beef)
	A10AC02

	Insulin (pork)
	A10AC03

	Insulin lispro
	A10AC04

	Combinations
	A10AC30

	Insulins and analogues for injection, intermediate- or long-acting combined with fast-acting
	A10AD

	Insulin (human)
	A10AD01

	Insulin (beef)
	A10AD02

	Insulin (pork)
	A10AD03

	Insulin lispro
	A10AD04

	Insulin aspart
	A10AD05

	Insulin degludec and insulin aspart
	A10AD06

	Combinations
	A10AD30

	Insulins and analogues for injection, long-acting
	A10AE

	Insulin (human)
	A10AE01

	Insulin (beef)
	A10AE02

	Insulin (pork)
	A10AE03

	Insulin glargine
	A10AE04

	Insulin detemir
	A10AE05

	Insulin degludec
	A10AE06

	Insulin icodec
	A10AE07

	Combinations
	A10AE30

	Insulin glargine and lixisenatide
	A10AE54

	Insulin degludec and liraglutide
	A10AE56

	Insulins and analogues for inhalation
	A10AF

	Insulin (human)
	A10AF01

	Blood glucose lowering drugs, excluding insulins
	A10B

	Biguanides
	A10BA

	Phenformin
	A10BA01

	Metformin
	A10BA02

	Buformin
	A10BA03

	Sulfonylureas
	A10BB

	Glibenclamide
	A10BB01

	Chlorpropamide
	A10BB02

	Tolbutamide
	A10BB03

	Glibornuride
	A10BB04

	Tolazamide
	A10BB05

	Carbutamide
	A10BB06

	Glipizide
	A10BB07

	Gliquidone
	A10BB08

	Gliclazide
	A10BB09

	Metahexamide
	A10BB10

	Glisoxepide
	A10BB11

	Glimepiride
	A10BB12

	Acetohexamide
	A10BB31

	Sulfonamides (heterocyclic)
	A10BC

	Glymidine
	A10BC01

	Combinations of oral blood glucose lowering drugs
	A10BD

	Phenformin and sulfonylureas
	A10BD01

	Metformin and sulfonylureas
	A10BD02

	Metformin and rosiglitazone
	A10BD03

	Glimepiride and rosiglitazone
	A10BD04

	Metformin and pioglitazone
	A10BD05

	Glimepiride and pioglitazone
	A10BD06

	Metformin and sitagliptin
	A10BD07

	Metformin and vildagliptin
	A10BD08

	Pioglitazone and alogliptin
	A10BD09

	Metformin and saxagliptin
	A10BD10

	Metformin and linagliptin
	A10BD11

	Pioglitazone and sitagliptin
	A10BD12

	Metformin and alogliptin
	A10BD13

	Metformin and repaglinide
	A10BD14

	Metformin and dapagliflozin
	A10BD15

	Metformin and canagliflozin
	A10BD16

	Metformin and acarbose
	A10BD17

	Metformin and gemigliptin
	A10BD18

	Linagliptin and empagliflozin
	A10BD19

	Metformin and empagliflozin
	A10BD20

	Saxagliptin and dapagliflozin
	A10BD21

	Metformin and evogliptin
	A10BD22

	Metformin and ertugliflozin
	A10BD23

	Sitagliptin and ertugliflozin
	A10BD24

	Metformin, saxagliptin and dapagliflozin
	A10BD25

	Metformin and lobeglitazone
	A10BD26

	Metformin, linagliptin and empagliflozin
	A10BD27

	Metformin and teneligliptin
	A10BD28

	Sitagliptin and dapagliflozin
	A10BD29

	Alpha glucosidase inhibitors
	A10BF

	Acarbose
	A10BF01

	Miglitol
	A10BF02

	Voglibose
	A10BF03

	Thiazolidinediones
	A10BG

	Troglitazone
	A10BG01

	Rosiglitazone
	A10BG02

	Pioglitazone
	A10BG03

	Lobeglitazone
	A10BG04

	Dipeptidyl peptidase 4 (DPP-4) inhibitors
	A10BH

	Sitagliptin
	A10BH01

	Vildagliptin
	A10BH02

	Saxagliptin
	A10BH03

	Alogliptin
	A10BH04

	Linagliptin
	A10BH05

	Gemigliptin
	A10BH06

	Evogliptin
	A10BH07

	Teneligliptin
	A10BH08

	Sitagliptin and simvastatin
	A10BH51

	Gemigliptin and rosuvastatin
	A10BH52

	Glucagon-like peptide-1 (GLP-1) analogues
	A10BJ

	Exenatide
	A10BJ01

	Liraglutide
	A10BJ02

	Lixisenatide
	A10BJ03

	Albiglutide
	A10BJ04

	Dulaglutide
	A10BJ05

	Semaglutide
	A10BJ06

	Beinaglutide
	A10BJ07

	Sodium-glucose co-transporter 2 (SGLT2) inhibitors
	A10BK

	Dapagliflozin
	A10BK01

	Canagliflozin
	A10BK02

	Empagliflozin
	A10BK03

	Ertugliflozin
	A10BK04

	Ipragliflozin
	A10BK05

	Sotagliflozin
	A10BK06

	Luseogliflozin
	A10BK07

	Bexagliflozin
	A10BK08

	Velagliflozin
	QA10BK90

	Other blood glucose lowering drugs, excluding insulins
	A10BX

	Guar gum
	A10BX01

	Repaglinide
	A10BX02

	Nateglinide
	A10BX03

	Pramlintide
	A10BX05

	Benfluorex
	A10BX06

	Mitiglinide
	A10BX08

	Imeglimin
	A10BX15

	Tirzepatide
	A10BX16

	Carfloglitazar
	A10BX17

	Dorzagliatin
	A10BX18








Supplementary Table 2. LOINC codes and QC steps used to clean the BMI, HbA1c, random glucose, and fasting glucose data.

	Name
	LOINC codes
	Units selected
	Additional filtering

	BMI
	39156-5 
	kilogram per square meter, kg/sq. m 
	remove values >2sd away from average; remove values >=100; take average of measurements from the last 5 years

	HbA1C
	4548-4, 17856-6,4549-2, 17855-8
	percent, Percent, Of Total H, Percentage unit, percent hemoglobin, percent hemoglobin A1c, % of total
	remove values >=20

	Random Glucose
	2339-0, 2345-7
	milligram per deciliter, mg/dL
	

	Fasting Glucose
	1558-6
	milligram per deciliter, mg/dL
	





Supplementary Table 3. The list of ICD codes used in the developed case algorithms.

	Diagnosis
	Codes

	Diabetes
	ICD-9
	249.* (Secondary diabetes mellitus); 
250.* (Diabetes mellitus)

	
	ICD-10
	E09.* (Drug or chemical induced diabetes mellitus); 
E10.* (Type 1 diabetes mellitus); 
E11.* (Type 2 diabetes mellitus)

	Malignant cancer
	ICD-9
	codes between 140.* and 208.* (Malignant neoplasm); 
209.* (Neuroendocrine tumors)

	
	ICD-10
	C.* (Malignant neoplasm)

	Cystic fibrosis
	ICD-9
	277.0* 

	
	ICD-10
	E84.*











Supplementary Table 4. The demographics of identified type 2 diabetes cases using the existing in AoU Phenotyping Library type 2 diabetes algorithm, stratified by self-reported race.

	
	All
	NHW
	NHB
	HIS
	ASIAN
	Other

	N
	29511
	12827
	7799
	6444
	542
	1899

	Age, mean (SD)
	63.61 (12.65)
	67.12 (12.34)
	61.06 (11.31)
	59.81 (12.68)
	62.83 (14.08)
	63.44 (13.04)

	BMI kg/m2, mean (SD)
	33.96 (8.34)
	34.0 (8.02)
	35.11 (9.23)
	33.01 (7.6)
	28.35 (6.18)
	33.77 (8.31)

	N, Female (%)
	16744 (56.74%)
	6554 (51.1%)
	5086 (65.21%)
	4008 (62.2%)
	284 (52.4%)
	812 (42.76%)

	HbA1c %, mean (SD) [mmol/mol, mean (SD)]
	7.32 (1.95) [56.47 (21.33)]
	7.43 (2.04) [57.66 (22.31)]
	7.04 (1.66) [53.4 (18.12)]
	7.21 (1.87) [55.28 (20.44)]
	7.51 (1.94) [58.53 (21.25)]
	7.24 (1.93) [55.62 (21.15)]



Supplementary Table 5. The demographics of identified control without diabetes subjects, using the developed universal control algorithm, stratified by self-reported race.

	
	All
	NHW
	NHB
	HIS
	ASIAN
	Other

	N
	89563
	54203
	12757
	14687
	2066
	5850

	Age, mean (SD)
	53.82 (17.31)
	57.79 (17.21)
	50.81 (14.93)
	43.68 (14.42)
	45.35 (14.82)
	52.12 (17.54)

	BMI kg/m2, mean (SD)
	28.6 (6.97)
	28.06 (6.57)
	30.06 (8.17)
	29.97 (7.03)
	24.48 (4.57)
	28.39 (7.04)

	N, Female (%)
	56675 (63.28%)
	34506 (63.66%)
	7593 (59.52%)
	10519 (71.62%)
	1363 (65.97%)
	2694 (46.05%)

	HbA1c %, mean (SD) [mmol/mol, mean (SD)]
	5.21 (0.29) [33.46 (3.13)]
	5.21 (0.3) [33.49 (3.23)]
	5.22 (0.27) [33.59 (2.97)]
	5.2 (0.28) [33.28 (3.05)]
	5.2 (0.28) [33.34 (3.07)]
	5.21 (0.28) [33.45 (3.09)]



Supplementary Table 6. The demographics of individuals identified as type 1 diabetes cases by the survey response, but not the T1D-EHR algorithm, stratified by self-reported race.

	
	All
	NHW
	NHB
	HIS
	ASIAN
	Other

	N
	1618
	887
	269
	287
	49
	126

	Age, mean (SD)
	56.83 (15.78)
	58.88 (15.48)
	54.0 (15.62)
	53.85 (16.14)
	56.47 (14.31)
	55.44 (16.0)

	BMI kg/m2, mean (SD)
	31.69 (8.48)
	31.8 (8.38)
	32.0 (8.71)
	31.75 (9.0)
	29.76 (7.0)
	31.0 (8.05)

	N, Female (%)
	912 (56.37%)
	307 (34.61%)
	197 (73.23%)
	281 (97.91%)
	48 (97.96%)
	79 (62.7%)

	HbA1c %, mean (SD) [mmol/mol, mean (SD)]
	7.5 (1.92) [58.44 (21.03)]
	7.38 (1.9) [57.12 (20.79)]
	7.75 (2.14) [61.22 (23.41)]
	7.72 (1.98) [60.88 (21.66)]
	6.95 (1.3) [52.46 (14.21)]
	7.49 (1.55) [58.38 (16.97)]

	Number (%) of individuals diagnoses as T2D based on T2D-EHR algorithm
	327 (20.21)
	191 (21.53)
	44 (16.36)
	60 (20.91)
	14 (28.57)
	18 (14.29)


Supplementary Table 7: Association of T2D-PS EUR with T1D Identified by T1D-EHR and T1D-EHR+ algorithms across different ancestry groups.

	Algorithm
	Ancestry Subgroup
	Polygenic Score
	Cases
	Controls
	PSs OR per SD (95% CI)
	PSs 
p-value
	AUROC† (95% CI)
	AUROC Incr.&
	AUPRC† (95% CI)

	T1D-EHR
	ALL
	T2D-PS EUR
	259
	31,583
	1.31 (1.16,1.49)
	0.000023
	0.61 (0.6-0.63)
	2.10E-02
	0.01 (0.01-0.02)

	
	AFR
	T2D-PS EUR
	56
	5,006
	1.44 (1.1,1.9)
	0.008828
	0.61 (0.6-0.63)
	0.085*
	0.02 (0.01-0.02)

	
	AMR
	T2D-PS EUR
	35
	4,057
	0.98 (0.72,1.34)
	0.907982
	0.58 (0.6-0.63)
	0.003
	0.01 (0.01-0.02)

	
	EUR
	T2D-PS EUR
	148
	18,660
	1.3 (1.09,1.56)
	0.003865
	0.62 (0.61-0.63)
	0.01
	0.02 (0.01-0.02)

	T1D-EHR+
	ALL
	T2D-PS EUR
	671
	31,583
	1.5 (1.38,1.62)
	1.00E-22
	0.62 (0.61-0.63)
	0.056**
	0.04 (0.04, 0.04)

	
	AFR
	T2D-PS EUR
	122
	5,006
	1.26 (1.05,1.52)
	1.35E-02
	0.64 (0.61-0.63)
	0.016
	0.04 (0.04, 0.04)

	
	AMR
	T2D-PS EUR
	71
	4,057
	1.29 (1.03,1.61)
	2.45E-02
	0.62 (0.61-0.63)
	0.018
	0.03 (0.04, 0.04)

	
	EUR
	T2D-PS EUR
	423
	18,660
	1.63 (1.46,1.81)
	9.76E-19
	0.63 (0.61-0.63)
	0.048**
	0.05 (0.04, 0.04)





Supplementary Table 8. Number of identified cases in individuals at the top 2.5%, 5%, or 10% of the PSs distribution for type 1 diabetes, using EHR and EHR+ algorithms.

	Used
Algorithm
	Genetic
Ancestry
	Percentile
of PS
	Number
of Cases
	Number
of Controls

	

T1D-EHR



	ALL
	top 10
	127
	3,008

	
	
	top 5
	92
	1,516

	
	
	top 2.5
	67
	715

	
	EUR
	top 10
	92
	1,802

	
	
	top 5
	66
	905

	
	
	top 2.5
	46
	410

	

T1D-EHR+



	ALL
	top 10
	280
	3,008

	
	
	top 5
	193
	1,516

	
	
	top 2.5
	134
	715

	
	EUR
	top 10
	212
	1,802

	
	
	top 5
	146
	905

	
	
	top 2.5
	98
	410





Supplementary Table 9. Numbers of identified cases in individuals at the top 2.5%, 5%, or 10% of the PSs distribution for type 2 diabetes, using EHR and EHR+ algorithms.

	Used
Algorithm
	Genetic
Ancestry
	Percentile
of PS
	Number
of Cases
	Number
of Controls

	




T2D-EHR






	ALL
	top 10
	1,486
	2,351

	
	
	top 5
	763
	1,082

	
	
	top 2.5
	411
	528

	
	AFR
	top 10
	255
	377

	
	
	top 5
	118
	148

	
	
	top 2.5
	49
	76

	
	AMR
	top 10
	286
	466

	
	
	top 5
	161
	252

	
	
	top 2.5
	105
	134

	
	EUR
	top 10
	780
	1,200

	
	
	top 5
	385
	525

	
	
	top 2.5
	191
	226

	




T2D-EHR+






	ALL
	top 10
	1,806
	2,351

	
	
	top 5
	936
	1,082

	
	
	top 2.5
	500
	528

	
	AFR
	top 10
	285
	377

	
	
	top 5
	128
	148

	
	
	top 2.5
	52
	76

	
	AMR
	top 10
	318
	466

	
	
	top 5
	183
	252

	
	
	top 2.5
	117
	134

	
	EUR
	top 10
	1007
	1,200

	
	
	top 5
	507
	525

	
	
	top 2.5
	255
	226








Supplementary Table 10. Performance of T1D-PS EUR and T2D-PS EUR in distinguishing T1D from T2D cases across different ancestry groups.

	Ancestry
	model
	T1D PS OR 
(95% CI) 
[P-value]
	T2D PS OR 
(95% CI) 
[P-value]
	AUROC† (95% CI)
	AUROC Incr.&
	AUPRC† (95% CI)

	ALL
	T1D EHR vs T2D EHR+ ~ T1D PS + age + sex
	3.1 
(2.68,3.6) 
[1.21×10-50]
	
	0.85 
(0.83-0.85)
	0.092272**
	0.32 
(0.29-0.35)

	
	T1D EHR vs T2D EHR+ ~ T2D PS + age + sex
	
	0.66 
(0.58,0.76) [1.52×10-9]
	0.77 
(0.76-0.78)
	0.014513*
	0.22 
(0.2-0.25)

	
	T1D EHR vs T2D EHR+ ~ T1D PS + T2D PS + age + sex
	3.1 
(2.67,3.6) 
[6.10×10-50]
	0.66 
(0.58,0.76) [1.12×10-8]
	0.85 
(0.85-0.86)
	0.099634**
	0.34 
(0.32-0.38)

	EUR
	T1D EHR vs T2D EHR+ ~ T1D PS + age + sex
	3.96 
(3.2,4.91) 
[1.61×10-36]
	
	0.88 
(0.87-0.89)
	0.134094**
	0.38 
(0.35-0.42)

	
	T1D EHR vs T2D EHR+ ~ T2D PS + age + sex
	
	0.5 
(0.41,0.61) [5.01×10-12]
	0.79 
(0.78-0.8)
	0.040458*
	0.28 
(0.25-0.3)

	
	T1D EHR vs T2D EHR+ ~ T1D PS + T2D PS + age + sex
	4.06 
(3.26,5.04) 
[2.06×10-36]
	0.46 
(0.37,0.58) [3.88×10-12]
	0.89 
(0.88-0.91)
	0.147733**
	0.44 
(0.41-0.48)

	AMR
	T1D EHR vs T2D EHR+ ~ T1D PS + age + sex
	3.19 
(2.04,4.97) 
[3.44×10-7]
	
	0.87 
(0.85-0.9)
	0.024858
	0.48 
(0.43-0.57)

	
	T1D EHR vs T2D EHR+ ~ T2D PS + age + sex
	
	0.44 
(0.3,0.66) 
[4.82×10-5]
	0.85 
(0.82-0.89)
	0.005799
	0.39 
(0.32-0.47)

	
	T1D EHR vs T2D EHR+ ~ T1D PS + T2D PS + age + sex
	2.94 
(1.87,4.64) 
[3.17×10-6]
	0.47 
(0.31,0.72) [5.36×10-4]
	0.88 
(0.85-0.91)
	0.034258
	0.54 
(0.49-0.61)

	AFR
	T1D EHR vs T2D EHR+ ~ T1D PS + age + sex
	1.94 
(1.45,2.59) 
[6.51×10-6]
	
	0.76 
(0.74-0.79)
	0.035038
	0.18 
(0.14-0.24)

	
	T1D EHR vs T2D EHR+ ~ T2D PS + age + sex
	
	0.94 
(0.7,1.26) 
[0.67]
	0.73 
(0.71-0.76)
	-0.000858
	0.12 
(0.07-0.14)

	
	T1D EHR vs T2D EHR+ ~ T1D PS + T2D PS + age + sex
	1.94 
(1.45,2.59) 
[6.87×10-6]
	0.96 
(0.71,1.29) 
[0.77]
	0.76 
(0.76-0.81)
	0.03483
	0.18 
(0.14-0.25)



Table includes the number of diabetes cases in different genetic ancestries, for which the sufficient sample size, according to the AoU Data and Statistics Dissemination Policy28, was available to evaluate the performance of PSs. AFR, African; AMR, Admixed American; EAS, East Asian; EUR, European; SAS, South Asian; ALL, entire case-control cohort; OR, odds ratio; SD, standard deviation. 
†The AUROCs and AUPRCs were calculated using the model formed by the PS, along with age and survey-reported sex assigned at birth. 
& AUROC incremental values that represent a significant increase in AUROC with the model including the PS compared to the above AUROC model without PS.
*p < 0.05 and **p < 1×10-3 for the Delong test comparing AUROC of the model including the PS versus the baseline model.


Supplementary Figure 1. Precision-recall curves of PSs associations with T1D and T2D case algorithms.
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