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SUPPLEMENTAL  INFORMATION 

 

SUPPLEMENTAL  METHODS 

 

SGLT2 sequencing primers 

For SGLT2, the following primers (5’ – 3’) were employed:  

5A2ex1_F gtgctcttgaacttggaaggg 

5A2ex1_R tcagctagcacagtcccaaa  

5A2ex2_3_F tgggattagagcctgggttg  

5A2ex2_3_R cctctgcttcctggctagat  

5A2ex4_5_F gagggtgtcagctctgttcc 

5A2ex4_5_R ttccagacctctccagcttg  

5A2ex6_7_F cccgagaacaggctatcgtt 

5A2ex6_7_R tgcacgcttggagtagatgg 

5A2ex8_9_F aaggctccatctactccaagc 

5A2ex8_9_R ggctgcccttaccgttgg 

5A2ex9_10_11_F ccagttccgtcaccctccta 

5A2ex9_10_11_R gccaggtagctagagactgc 

5A2ex11_12_F tctgggtggtgttcatcgtg 

5A2ex11_12_R cccattcccaaccctcagtc 

5A2ex13_14_F actggacagaggtgggtagg 

5A2ex13_14_R ctgccccttccccttttctg 

5A2ex10_11_12_F gctggcctccatcttcaaca 

5A2ex10_11_12_R cagagggtaggtgctgtgtc 
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SUPPLEMENTAL FIGURES 

 

Supplemental Figure 1 
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Supplemental Figure 2 
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Supplemental Figure Legends 

 

 

Figure 1. Expression of creatine transporters MCT12 and CRT1 in different murine 

tissues. Indicated tissues were harvested, total RNA isolated and reverse transcribed. 

Expression of MCT12 (A) or CRT1 (B) transcripts was quantified by taqman-based real-time 

PCR and normalized to GAPDH transcript levels. N=3 male (or female in the case of ovarian 

tissue) 10-12 week old mice were used. Data are means ± SD. 

 

Figure 2. Association of creatinine based eGFR with cystatin C based eGFR. Lower 

regression line with open circles: individuals with MCT12 mutation.  Upper regression line 

with filled circles: individuals without MCT12 mutation. Grey shaded bands around the 

regression lines represent the lower and upper limits of the 95% confidence intervals.  
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MCT12  Mutation Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No No No No No No No No No No

SGLT2  Mutation Yes Yes Yes Yes Yes No No No No No No No No No No No No No No No No

Patient II-1 II-3 II-7 III-4 III-7 II-5 II-9 III-1 III-2 III-5 III-8 II-2 II-4 II-8 II-10 II-11 III-6 III-10 III-11 III-12 III-13

Blood parameter Normal range Unit

Na 132 - 142 mmol/l 138 138 139 137 140 141 137 138 141 140 139 137 142 139 138 136 138 139 143 ND 140 139 (138-140) 139 (138-140) 0.97 138 (138-139) 139 (138-140.5) 0.43

K 3.5 - 4.7 mmol/l 4.1 3.8 4.5 3.9 4.8 3.9 4.3 4.2 4.1 3.6 4.4 4 4.1 4.4 4.2 4.1 3.9 4.2 4.0 ND 4 4.1 (3.9-4.35) 4.1 (4-4.2) 0.82 4.1 (3.9-4.5) 4.1 (4-4.2) 0.79

Cl 97 - 108 mmol/l 108 106 102 100 106 104 99 103 107 101 106 107 102 102 103 101 108 106 105 ND 102 104 (101.5-106) 103 (102-106) 0.91 106 (102-106) 103 (102-106) 0.69

Ca total 2.10 - 2.55 mmol/l 2.27 2.22 2.26 2.24 2.25 2.27 2.38 2.31 2.29 2.24 2.15 2.23 2.27 2.22 2.26 2.29 2.2 2.25 2.35 ND 2.29 2.26 (2.24-2.28) 2.26 (2.23-2.29) 0.94 2.25 (2.24-2.26) 2.27 (2.235-2.29) 0.36

Ca ionized 1.13 - 1.30 mmol/l 1.17 1.15 1.18 1.17 1.2 1.21 1.23 1.17 1.24 1.2 1.19 1.19 1.18 1.13 1.24 1.25 1.19 1.19 1.18 ND 1.21 1.19 (1.17-1.205) 1.19 (1.18-1.21) 0.65 1.17 (1.17-1.18) 1.19 (1.185-1.22) 0.05

Pi 0.84 - 1.45 mmol/l 1.12 1.08 0.83 0.85 0.84 1.01 1 0.85 0.74 1.05 1.16 1.06 1.04 0.78 0.96 0.7 0.82 0.96 0.98 ND 1.15 1 (0.845-1.065) 0.96 (0.82-1.04) 0.57 0.85 (0.84-1.08) 0.98 (0.835-1.045) 0.93

Mg 0.75 - 1.00 mmol/l 0.89 0.82 0.83 0.72 0.85 0.78 0.76 0.88 0.79 0.77 0.83 0.7 0.8 0.87 0.78 0.77 0.76 0.76 0.89 ND 0.88 0.82 (0.775-0.84) 0.78 (0.76-0.87) 0.62 0.83 (0.82-0.85) 0.78 (0.765-0.85) 0.41

pH 7.35 - 7.45  7.35 7.39 7.29 7.40 7.34 7.43 7.36 7.39 7.37 7.37 7.39 7.41 7.39 7.357 7.40 7.41 7.37 7.39 7.376 ND 7.40 7.374 (7.3575-7.3915) 7.388 (7.376-7.401) 0.18 7.354 (7.343-7.39) 7.387 (7.374-7.398) 0.13

pCO2 32 - 43 mm Hg 45 48 54 39 50 36 51 49 47 44 39 35 45 47 40 38 44 43 47 ND 42 47 (41.5-49.5) 43 (40-45) 0.12 48 (45-50) 44 (39.5-47) 0.13

HCO3
-

18.0 - 29.0 mmol/l 24.3 28.7 25.2 23.5 26.7 23 28 29.1 26.7 24.8 22.9 21.7 26.5 25.6 24.6 23.9 24.9 25.3 27.1 ND 25.1 25.2 (23.9-27.35) 25.1 (24.6-25.6) 0.62 25.2 (24.3-26.7) 25.1 (24.25-26.6) 0.79

Glucose (fasting) 3.33 - 5.55 mmol/l 5.2 4.9 4.53 4.8 5.1 4.43 9.67 4.7 4.9 3.74 4.66 6.4 5.36 4.93 4.96 5.43 5.2 4.59 4.71 ND 5.07 4.8 (4.595-5) 5.07 (4.93-5.36) 0.09 4.9 (4.8-5.1) 4.9 (4.7-5.2) 1.00

Creatinine 45 - 84 µmol/l 67 52 66 66 91 70 96 69 74 61 85 73 80 74 63 94 77 74 75 ND 113 69 (66-79.5) 75 (74-80) 0.14 66 (66-67) 74 (71.5-82.5) 0.09

CKD-EPI >90
ml/min per 

1.73 m
2

79.9 96.4 86.3 100.5 99.1 98.1 69.0 92.2 107.1 106.0 76.4 90.2 83.4 92.2 85.9 79.1 89.2 88.4 109.5 ND 77.0 96.4 (83.1-99.8) 88.4 (83.4-90.2) 0.41 96.4 (86.3-99.1) 89.2 (81.2-95.2) 0.55

Cystatin C 0.53-0.96 mg/l 1.07 0.9 0.7 0.53 0.8 0.86 0.87 0.96 0.73 0.74 0.85 0.9 0.93 0.73 0.74 0.79 ND 0.69 0.65 ND 0.8 0.85 (0.74-0.89) 0.77 (0.72-0.83) 0.41 0.80
(0.70-0.90) 0.80
(0.70-0.90) 1.00

Cystatin GFR >90
ml/min per 

1.73 m
2

67 82 110 159 105 89 85 80 110 118 95 82 78 105 102 98 ND 119 127 ND 106 95 (84-110) 103 (94-109) 0.78 105 (82-110) 100 (86-109) 0.89

Urea 2.4 - 6.4 mmol/l 5.4 5.4 6.1 3.5 4.9 4.5 8.4 7.3 4.9 4 6.2 4.7 7.3 4.6 7.1 6.4 4.1 4.7 6.1 ND 6.3 5.4 (4.7-6.15) 6.1 (4.7-6.4) 0.68 5.4 (4.9-5.4) 6.1 (4.65-6.75) 0.41

Uric acid 143 - 340 µmol/l 256 218 252 247 390 305 434 257 414 279 192 189 388 251 198 339 278 208 266 ND 187 257 (249.5-347.5) 251 (198-278) 0.23 252 (247-256) 266 (203-322) 0.87

Protein 64 - 83 g/l 68 68 64 72 75 70 70 76 72 72 ND 70 72 65 69 71 68 ND 67 ND 70 71 (68.5-72) 69.5 (67.75-70.25) 0.22 68 (68-72) 70 (69-72) 0.62

Albumin 35 - 52 g/l 40 37 35 38 44 37 43 42 43 41 41 38 38 42 37 39 35 37 40 ND 42 41 (37.5-42.5) 38 (37-40) 0.27 38 (37-40) 40 (37.5-42) 0.54

CRP < 5 mg/l < 3 < 3 14 < 3 8 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 < 3 ND < 3 0.15 (0.15-0.15) 0.15 (0.15-0.15) 0.19 0.15 (0.15-8) 0.15 (0.15-0.15) 0.012

AST < 35 U/l 13 31 19 16 26 19 51 17 26 19 16 13 22 27 20 21 19 18 24 ND 19 19 (16.5-26) 20 (19-22) 0.82 19 (16-26) 19 (18.5-23) 0.79

ALT < 35 U/l 11 16 24 12 58 19 75 16 31 17 13 13 19 26 14 21 15 13 20 ND 18 17 (14.5-27.5) 18 (14-20) 0.76 16 (12-24) 18 (14.5-20.5) 0.60

Alkaline phosphatase 35 - 105 U/l 62 77 65 61 52 67 48 60 72 55 37 64 55 64 74 44 38 42 66 ND 41 61 (53.5-66) 55 (42-64) 0.45 62 (61-65) 55 (43-65) 0.27

Glutamyl transferase < 35 U/l 18 14 26 14 32 18 59 14 38 10 14 17 14 50 17 39 7 13 23 ND 25 18 (14-29) 17 (14-25) 0.91 18 (14-26) 17 (14-31.5) 0.86

LDH < 480 U/l 308 410 373 303 395 405 348 307 309 320 279 243 413 367 382 284 281 314 314 ND 278 320 (307.5-384) 314 (281-367) 0.38 373 (308-395) 314 (282.5-357.5) 0.28

Creatine kinase < 170 U/l 65 493 131 48 137 82 134 71 81 85 70 43 55 121 99 91 133 101 153 ND 138 82 (70.5-132.5) 101 (91-133) 0.60 131 (65-137) 91 (76-127) 0.74

HbA1c 4.2 - 6.0 % 5.6 6.3 5.6 5.7 5.4 5.4 7.8 5.7 5.6 5.4 4.7 6.9 6.1 5.4 5.7 5.4 5.1 5.1 5.3 ND 5.2 5.6 (5.4-5.7) 5.4 (5.2-5.7) 0.30 5.6 (5.6-5.7) 5.4 (5.2-5.7) 0.16

Insulin (fasting) 2.6 - 24.9 mU/l 9.9 13.5 14.8 11.6 29.6 14 24.3 4.9 51.6 7.3 ND 6.7 17.4 5.3 8.8 16.8 6.5 ND 6.2 ND 5.7 13.75 (10.325-21.925) 6.6 (6.075-10.8) 0.10 13.5 (11.6-14.8) 7 (6.1-14.7) 0.16

C-peptide (fasting) 0.9 - 7.1 ng/ml 2.3 2.7 2.8 2.3 4.3 3.8 5.6 1.4 5.7 1.7 ND 2.5 4.2 1.2 1.9 3.7 1.3 ND 1.9 ND 1.7 2.75 (2.3-4.175) 1.9 (1.6-2.8) 0.12 2.7 (2.3-2.8) 1.9 (1.6-3.7) 0.25

ß HCG U/l < 2 < 2 < 2 < 2 < 2 3 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 4 < 2 < 2 < 2 < 2 ND < 2 1 (1-1) 1 (1-1) 0.88 1 (1-1) 1 (1-1) 0.39

PTH 15 - 65 pg/ml 80.8 32.2 86.2 49.4 44.6 48.3 24 76.3 33.2 28.2 36 34.2 44.2 41.6 31.7 35.8 21.7 36.7 26.4 ND 25.5 44.6 (32.7-62.85) 34.2 (26.4-36.7) 0.10 49.4 (44.6-80.8) 34.2 (27.3-39.15) 0.025

25-OH-Vit. D3 49-134 nmol/l 22 59 24 56 20 26 57 < 12 52 46 30 52 116 24 57 34 55 34 50 ND 54 30 (23-54) 52 (34-55) 0.20 24 (22-56) 50 (32-54.5) 0.48

1,25-OH-Vit. D3 48 - 160 pmol/l 95 136 90 141 78 35 30 116 50 78 47 99 89 84 63 50 77 63 67 ND 32 78 (48.5-105.5) 67 (63-84) 0.49 95 (90-136) 63 (48.5-81) 0.011

Taurine 35 - 250 µmol/l 73 66 86 61 70 78 55 48 48 77 58 39 67 59 63 70 36 65 49 ND 82 66 (56.5-75) 63 (49-67) 0.40 70 (66-73) 59 (48.5-68.5) 0.10

Asparagic acid 2 - 20 µmol/l 0 0 4 4 6 6 5 0 4 3 6 5 4 0 4 5 0 6 3 ND 4 4 (1.75-5.5) 4 (3-5) 0.88 4 (0.5-4) 4 (3-5) 0.53

Threonine 65 - 220 µmol/l 134 94 70 135 119 95 127 179 84 123 96 78 79 98 129 143 180 150 127 ND 123 119 (94.5-130.5) 127 (98-143) 0.42 119 (94-134) 123 (95.5-136) 0.57

Serine 60 - 170 µmol/l 121 106 82 107 90 130 129 116 95 123 123 108 94 89 104 112 93 159 92 ND 105 116 (100.5-123) 104 (93-108) 0.24 106 (90-107) 108 (94.5-123) 0.28

Asparagine 30 - 90 µmol/l 60 46 32 62 52 39 76 70 50 54 46 43 48 49 57 60 60 62 53 ND 64 52 (46-61) 57 (49-60) 0.65 52 (46-60) 54 (48.5-61) 0.51

Glutamic acid 10 - 120 µmol/l 27 22 58 57 63 118 86 20 52 32 55 96 92 27 71 98 11 61 33 ND 76 55 (29.5-60.5) 71 (33-92) 0.32 57 (27-58) 61 (32.5-89) 0.34

Glutamine 300 - 900 µmol/l 623 461 482 460 578 466 595 474 522 566 510 461 427 536 527 529 466 556 468 ND 510 510 (470-572) 510 (466-529) 0.49 482 (461-578) 510 (467-532.5) 1.00

Prolin 100 - 380 µmol/l 203 118 130 189 183 265 194 179 262 199 144 168 185 123 149 138 120 184 235 ND 176 189 (161.5-201) 168 (138-184) 0.20 183 (130-189) 179 (146.5-196.5) 0.67

Glycine 120 - 400 µmol/l 252 196 147 195 211 262 196 237 153 244 357 226 215 174 300 204 186 439 203 ND 216 211 (195.5-248) 215 (203-226) 0.79 196 (195-211) 216 (199.5-253) 0.22

Alanine 200 - 550 µmol/l 312 253 224 401 294 285 448 319 388 337 299 324 293 244 350 305 337 354 302 ND 322 312 (289.5-362.5) 322 (302-337) 0.88 294 (253-312) 322 (300.5-343.5) 0.24

Valine 150 - 350 µmol/l 224 141 194 186 292 182 293 215 229 194 202 202 208 228 193 263 148 201 246 ND 269 202 (190-226.5) 208 (201-246) 0.65 194 (186-224) 208 (197.5-237.5) 0.43

Cystine 20 - 85 µmol/l 65 69 53 54 55 55 76 60 59 48 51 64 72 57 60 67 35 53 49 ND 50 55 (53.5-62.5) 57 (50-64) 0.73 55 (54-65) 57 (50.5-62) 0.63

Methionine 10 - 40 µmol/l 21 15 15 19 22 15 29 22 20 21 22 15 14 21 19 22 18 26 21 ND 22 21 (17-22) 21 (18-22) 0.85 19 (15-21) 21 (18.5-22) 0.35

Isoleucine 45 - 115 µmol/l 68 36 42 51 81 42 84 44 70 46 60 62 59 57 45 58 35 57 60 ND 82 51 (43-69) 58 (57-60) 0.88 51 (42-68) 58 (45.5-61) 0.66

Leucine 70 - 200 µmol/l 123 75 91 94 152 82 176 91 126 101 119 112 106 115 105 125 76 115 118 ND 148 101 (91-124.5) 115 (106-118) 0.73 94 (91-123) 115 (103-122) 0.54

Tyrosine 40 - 100 µmol/l 67 52 58 52 69 55 75 55 62 58 55 54 40 57 73 57 42 60 47 ND 60 58 (55-64.5) 57 (47-60) 0.30 58 (52-67) 57 (54.5-60) 0.73

Phenylalanine 30 - 85 µmol/l 61 45 44 47 68 44 72 49 51 47 60 51 39 68 48 57 41 52 46 ND 60 49 (46-60.5) 51 (46-57) 0.76 47 (45-61) 51 (46.5-58.5) 0.93

Histidine 60 - 120 µmol/l 81 73 68 89 81 70 96 74 75 82 81 66 57 75 73 108 80 82 72 ND 96 81 (73.5-81.5) 75 (72-82) 0.68 81 (73-81) 75 (72.5-82) 1.00

Tryptophane 30 - 90 µmol/l 29 25 33 38 54 31 46 42 36 30 45 30 23 45 33 45 24 35 40 ND 57 36 (30.5-43.5) 35 (30-45) 0.85 33 (29-38) 36 (30.5-45) 0.60

Ornithine 30 - 100 µmol/l 89 72 64 55 56 114 82 53 75 120 59 61 84 79 97 74 34 96 83 ND 82 72 (57.5-85.5) 82 (74-84) 0.49 64 (56-72) 82 (67.5-90) 0.21

Lysine 125 - 250 µmol/l 147 124 120 131 170 131 209 169 160 166 116 143 140 159 147 188 155 149 149 ND 189 147 (127.5-167.5) 149 (147-159) 0.45 131 (124-147) 155 (145-167.5) 0.13

Arginine 25 - 125 µmol/l 80 71 40 59 96 26 44 88 65 45 41 38 37 73 34 67 50 46 51 ND 42 59 (42.5-75.5) 46 (38-51) 0.33 71 (59-80) 45 (39.5-58) 0.10

Citrulline <60 µmol/l 53 43 27 26 29 33 25 38 22 34 32 26 40 34 33 30 24 35 33 ND 36 32 (26.5-36) 33 (30-35) 0.73 29 (27-43) 33 (28-34.5) 0.73

Hydroxyproline <100 µmol/l 7 9 3 6 18 9 5 14 7 11 4 3 7 6 9 6 9 6 22 ND 5 7 (5.5-10) 6 (6-9) 0.65 7 (6-9) 7 (5.5-9) 0.93

Hemoglobin g/l 154 146 133 140 152 140 162 129 151 137 142 144 150 149 140 159 121 132 149 ND 168 142 (138.5-151.5) 149 (140-150) 0.79 146 (140-152) 144 (138.5-150.5) 0.83

Hematocrit l/l 0.48 0.45 0.42 0.42 0.45 0.43 0.48 0.39 0.44 0.43 0.41 0.42 0.44 0.44 0.42 0.47 0.36 0.4 0.44 ND 0.5 0.43 (0.42-0.45) 0.44 (0.42-0.44) 0.82 0.45 (0.42-0.45) 0.43 (0.415-0.44) 0.38

Erythrocytes 10
12

/l 4.79 4.92 4.24 4.63 5.17 4.31 4.89 4.27 5.01 4.5 4.27 4.71 4.92 4.72 4.2 4.86 3.78 4.01 5.06 ND 5.65 4.63 (4.29-4.905) 4.72 (4.2-4.92) 0.94 4.79 (4.63-4.92) 4.71 (4.27-4.905) 0.54

Thrombocytes 140 - 380 10
9
/l 277 245 255 296 321 196 128 216 245 230 167 259 263 184 236 205 261 181 169 ND 179 245 (206-266) 205 (181-259) 0.47 277 (255-296) 205 (180-240.5) 0.0068

Leucocytes 3.5 - 10.5 10
9
/l 7 7.4 7.5 6.8 10.2 4.4 5.8 6.6 4.7 6.5 3.4 6.2 9 5.1 5.6 7.7 7.1 3.2 - 5.8 ND 6 6.6 (5.25-7.2) 6 (5.6-7.1) 0.76 7.4 (7-7.5) 5.8 (4.9-6.55) 0.016

Suppl. Table 1. Detailed biochemical analysis of blood and urinary parameters of family members. The raw data of all participants is presented as well as as the median and interquartile range (IQR) of all parameters. Numbering of patients is according to the pedigree in Figure 1. listing is according to the presence or absence of MCT12 and SGlT2 mutation, respectively. 

Between group differences were analyzed by the Mann-Whitney U test. Values below the limit of detection (lOD) were substituted by the half of the lOD for statistical calculations. Subject II-9 suffers from Diabetes mellitus type II. He was therefore excluded from the statistical analysis concerning the comparison between patients with and without the SGlT2 mutation for 

the following parameters: plasma glucose, HbA1c, insulin, C-peptide and glucose excretion per 24h. For subject III-12 only a 24h urine could be obtained. 25-OH-Vit. D3: 25-Hydroxy-Vitamin; 1,25-OH-Vit. D3: D3 1,25-Dihydroxy-Vitamin D3.

Mann-

Whitney U 

test

p-value

MCT12  Mutation yes

Median (IQR)

MCT12  Mutation no

Median (IQR)

Mann-

Whitney 

U test

p -value

SGLT2  Mutation yes

Median (IQR)

SGLT2  Mutation no

Median (IQR)
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MCT12  Mutation Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No No No No No No No No No No

SGLT2  Mutation Yes Yes Yes Yes Yes No No No No No No No No No No No No No No No No

Patient II-1 II-3 II-7 III-4 III-7 II-5 II-9 III-1 III-2 III-5 III-8 II-2 II-4 II-8 II-10 II-11 III-6 III-10 III-11 III-12 III-13

Urinary parameters Normal range Unit

24 hr urinary volume ml 1500 1326 852 1320 1971 1950 1108 1224 2114 1780 1214 1472 1402 861 626 1958 968 1192 1478 2640 2620 1326 (1219-1865) 1437 (1024-1838) 0.92 1326 (1320-1500) 1437 (1171-1952) 0.90

pH 4.68 5.09 ND 5.07 ND ND 4.88 6.67 6.33 ND ND 5.71 5.44 ND 5.75 5.46 6.32 5.14 5.76 ND 5.23 5.08 (4.93-6.02) 5.59 (5.39-5.75) 0.34 5.07 (4.88-5.08) 5.71 (5.34-6.04) 0.022

Na 100 - 300 mmol/ 24 hr 142.50 164.42 145.69 147.84 416.19 101.40 116.34 149.33 234.65 112.14 120.19 144.26 133.19 180.81 75.75 225.17 81.31 107.28 292.64 208.56 86.46 146 (118-157) 139 (92-202) 0.60 148 (146-164) 127 (106-188) 0.21

K 25 - 125 mmol/ 24 hr 46.50 66.30 49.42 38.28 49.59 31.20 64.26 35.50 93.02 28.48 54.63 48.58 68.70 54.24 38.19 86.15 36.78 61.98 110.85 71.28 49.78 49 (37-60) 58 (49-71) 0.25 49 (47-55) 54 (38-69) 0.78

Cl 110 - 250 mmol/ 24 hr 130.50 152.49 149.95 145.20 357.74 85.80 118.56 135.86 232.54 92.56 120.19 128.06 120.57 169.62 82.63 203.63 73.57 120.39 232.05 163.68 65.50 136 (119-151) 124 (92-168) 0.65 150 (145-152) 120 (91-165) 0.13

Ca 2.50 - 7.50 mmol/ 24 hr 4.01 4.71 6.99 6.85 3.75 2.75 5.40 3.08 6.68 3.54 2.73 5.28 2.96 3.68 4.58 6.52 2.20 2.72 6.53 3.27 8.28 4.18 (3.31-6.04) 4.13 (3.04-6.21) 0.70 4.71 (4.18-6.85) 3.61 (2.91-5.68) 0.15

Pi 13.0 - 42.0 mmol/ 24 hr 26.13 37.01 23.82 14.47 33.03 9.95 30.57 11.13 38.31 19.19 19.97 14.53 24.20 18.43 18.92 35.99 15.71 27.94 52.34 27.03 48.00 24 (17-34) 26 (19-34) 0.65 26 (24-37) 22 (18-32) 0.72

Glucose < 1.0 mmol/ 24 hr 6.71 11.77 5.54 6.53 1.10 0 32.48 0 0.36 0 0.55 0 0.27 0.33 0.19 0.39 0.36 0.41 0.64 0 0 1.104 (0.248-6.62) 0.297 (0.187-0.383) 0.11 6.53 (5.54-6.71) 0.27 (0.16-0.38) 0.00013

Uric acid < 5900 µmol/ 24 hr 1605 2466 3096 1746 6165 1576 3597 1412 4444 1760 2750 841 2332 3748 2479 3963 2154 2539 4598 4060 3039 2466 (1676-3346) 2789 (2368-3909) 0.47 2466 (1746-3096) 2644 (2055-3802) 0.90

Urea 91.0 - 435.0 mmol/ 24 hr 287 369 337 224 583 199 394 155 602 234 337 268 322 361 247 472 255 311 552 399 488 337 (229-381) 341 (279-454) 0.51 337 (287-369) 329 (253-417) 0.90

Creatinine 6300 - 13400 µmol/ 24hr 7658 10011 12204 8987 20939 7092 16148 5062 17717 8816 9695 9334 10662 12397 6540 18139 8725 11472 18006 15019 21877 9695 (8237-14176) 11934 (9666-17260) 0.35 10011 (8987-12204) 11067 (8793-16540) 1.00

Protein g/ 24 hr < 0.15 < 0.15 < 0.15 < 0.15 < 0.15 < 0.15 < 0.15 < 0.15 < 0.15 < 0.15 < 0.15 < 0.15 < 0.15 < 0.15 < 0.15 < 0.15 < 0.15 < 0.15 < 0.15 < 0.15 < 0.15 0.07 (0.07-0.07) 0.07 (0.07-0.07) 1.00 0.07 (0.07-0.07) 0.07 (0.07-0.07) 1.00

Mg 2.50 - 8.50 mmol/ 24 hr 4.11 8.00 3.97 2.65 3.58 1.93 6.18 2.24 4.33 3.26 3.23 2.30 3.72 6.93 3.26 3.78 1.42 4.18 6.59 3.64 7.02 2.05 (1.92-3.7) 2.67 (1.65-4.22) 1.00 2.74 (2.02-4.66) 2.35 (1.76-3.75) 0.28

Albumin < 30.0 mg/ 24 hr 0 7.96 16.19 11.88 19.48 0 4.43 6.12 0 0 0 22.08 14.02 ND 5.63 0 4.84 0.00 10.35 0 13.10 4.43 (0-9.92) 5.63 (0-13.1) 0.58 11.88 (7.96-16.19) 4.43 (0-8.23) 0.13

Citrate 1.93 - 6.6 mmol/ 24 hr 1.71 4.36 0.34 3.91 2.74 2.73 4.10 1.71 3.72 2.37 4.10 2.46 3.81 0.38 3.42 3.84 2.30 5.63 9.40 2.40 1.68 2.74 (2.04-4) 2.94 (2.33-3.83) 1.00 2.74 (1.71-3.91) 3.07 (2.35-3.9) 0.78

Oxalate <500 µmol/ 24 hr 244.50 176.36 17.04 260.04 248.35 120.90 407.74 178.70 181.80 176.22 195.45 189.89 271.99 34.44 197.82 354.40 142.30 251.51 809.94 356.40 345.84 182 (176-246) 262 (192-352) 0.15 245 (176-248) 197 (178-348) 0.55

Glycolate 150 - 600 µmol/ 24 hr 280.50 433.60 580.21 419.76 1393.50 317.85 221.60 244.80 471.42 341.76 276.79 385.66 308.44 570.84 212.84 372.02 212.96 356.41 1578.50 316.80 209.60 342 (279-453) 337 (237-382) 0.56 434 (420-580) 317 (239-375) 0.08

Sulfate mmol/ 24 hr 15.60 17.86 2.73 16.33 32.13 10.12 33.69 7.23 31.73 15.50 16.64 13.87 16.49 2.28 15.27 27.57 11.71 16.24 26.94 24.26 28.51 16 (13-25) 16 (14-26) 0.86 16 (16-18) 16 (13-27) 0.97

Taurine < 180 µmol/ 24 hr 70 190 222 53 4325 38 116 20 791 1287 60 114 204 721 107 1620 5 60 202 3078 3459 116 (56-507) 203 (109-1395) 0.47 190 (70-222) 159 (60-915) 0.90

Asparagic acid <  10 µmol/ 24 hr 39 9 99 4 12 4 83 15 10 5 5 5 6 63 33 9 5 36 9 8 11 10.14 (4.86-27.05) 9.19 (6.7-27.79) 0.97 11.75 (8.63-38.82) 9.19 (5.07-19.8) 0.49

Threonine <  40 µmol/ 24 hr 116 69 148 133 423 69 116 81 142 142 140 67 115 177 254 239 163 742 349 231 154 133 (99-142) 204 (156-250) 0.043 133 (116-148) 148 (116-233) 0.66

Serine <  70 µmol/ 24 hr 272 242 433 318 870 169 364 183 426 397 548 29 382 455 467 552 255 1555 753 493 375 364 (257-429) 461 (376-537) 0.22 318 (272-433) 412 (337-506) 0.72

Asparagine <  35 µmol/ 24 hr 54 104 124 124 376 46 116 41 122 104 80 29 153 164 274 202 81 682 257 169 110 104 (67-123) 167 (121-243) 0.07 124 (104-124) 119 (81-178) 0.97

Glutamic acid <  20 µmol/ 24 hr 62 9 6 4 12 4 8 3 10 5 5 67 6 38 3 74 5 6 9 62 11 6.18 (4.58-9.38) 10.1 (6.08-55.66) 0.15 8.63 (6.18-11.75) 7.32 (4.92-17.75) 0.72

Glutamine <  80 µmol/ 24 hr 225 259 680 372 1246 346 331 255 629 464 708 276 446 721 634 718 346 1375 1047 523 441 372 (295-654) 579 (442-720) 0.15 372 (259-680) 494 (346-710) 0.55

Proline <  10 µmol/ 24 hr 62 ND 6 4 12 4 8 15 10 5 5 5 ND 6 3 9 5 6 9 8 11 7.23 (4.79-11.35) 6.32 (5.09-9.18) 0.72 8.97 (5.74-24.34) 6.32 (4.87-9.19) 0.47

Glycine < 200 µmol/ 24 hr 1786 949 1446 1424 2068 1483 513 708 1196 1552 1465 1601 981 1214 1475 1785 907 3827 3433 1508 991 1446 (1073-1518) 1492 (1047-1739) 0.43 1446 (1424-1786) 1470 (989-1564) 0.72

Alanine <  70 µmol/ 24 hr 256 242 445 354 705 261 513 87 406 293 399 391 229 341 374 387 194 789 900 369 353 354 (259-425) 372 (344-390) 0.86 354 (256-445) 372 (285-400) 1.00

Valine <  15 µmol/ 24 hr 70 9 62 35 94 23 50 20 10 28 60 5 51 51 27 55 41 60 110 46 11 35 (22-61) 48 (30-54) 0.86 62 (35-70) 43 (22-52) 0.31

Cystine <  30 µmol/ 24 hr 85 69 87 44 282 31 83 36 61 38 50 76 64 89 27 9 31 36 73 62 11 61 (41-84) 49 (28-71) 0.25 85 (69-87) 44 (31-66) 0.032

Methionine <  20 µmol/ 24 hr 4 9 6 4 12 4 8 3 10 5 50 5 6 6 3 9 5 48 9 8 11 6.18 (4.15-9.38) 7.03 (5.4-9.2) 0.56 6.18 (4.42-8.63) 7.03 (4.76-9.44) 0.78

Isoleucine <   6 µmol/ 24 hr 39 9 6 4 12 4 8 15 10 5 5 5 6 6 3 9 5 6 9 8 11 8.28 (4.86-10.95) 6.35 (5.31-8.81) 0.65 8.63 (6.18-11.75) 6.35 (4.93-9.19) 0.40

Leucine <  15 µmol/ 24 hr 4 9 37 27 71 4 8 15 10 5 5 5 6 6 20 9 5 6 92 8 11 8.63 (4.86-20.91) 7.03 (6.07-10.56) 1.00 26.54 (8.63-37.07) 7.03 (5.07-10.36) 0.21

Tyrosine <  25 µmol/ 24 hr 78 69 173 88 306 54 99 25 122 66 90 76 89 114 167 129 5 287 165 62 66 88 (68-111) 101 (69-156) 0.81 88 (78-173) 89 (65-123) 0.40

Phenylalanine <  20 µmol/ 24 hr 31 9 74 53 188 31 66 51 10 28 90 76 64 89 47 92 5 120 110 46 11 51 (30-70) 70 (46-91) 0.43 53 (31-74) 57 (30-89) 1.00

Histidine < 160 µmol/ 24 hr 411 207 989 637 2538 369 596 336 1055 748 458 562 624 1088 975 1362 570 2069 1542 739 969 596 (390-868) 972 (653-1293) 0.10 637 (411-989) 743 (568-1063) 0.78

Tryptophane <10 µmol/ 24 hr 62 ND 49 4 94 23 50 3 10 5 5 29 38 38 47 55 5 144 55 8 11 17 (5-50) 38 (15-53) 0.35 56 (38-70) 26 (7-47) 0.34

Ornithine <   5 µmol/ 24 hr 4 9 6 4 71 4 8 3 10 5 5 5 6 51 3 9 5 36 9 8 11 4.98 (4.15-8.46) 8.44 (5.41-10.56) 0.20 6.18 (4.42-8.63) 7.03 (4.76-9.44) 0.97

Lysine <  60 µmol/ 24 hr 140 173 309 115 1340 61 182 127 122 85 130 95 191 417 100 755 81 132 367 477 330 130 (118-177) 261 (108-405) 0.31 173 (140-309) 131 (99-340) 0.45

Arginine <   6 µmol/ 24 hr 54 9 6 4 71 4 8 46 10 5 30 76 64 6 3 9 5 6 9 8 11 8.63 (5.46-37.87) 8.44 (6.07-10.56) 0.97 8.63 (6.18-54.35) 8.73 (5.76-15.74) 0.78

Citrulline <  10 µmol/ 24 hr 4 9 6 4 12 4 8 3 10 5 ND 5 6 6 3 9 5 ND 9 8 11 5.46 (4.02-8.54) 6.37 (5.09-9.18) 0.50 6.18 (4.42-8.63) 6.35 (4.74-8.96) 0.96

Hydroxyprolin <  13 µmol/ 24 hr 194 69 6 4 12 38 66 66 10 57 ND 248 64 38 60 55 5 ND 92 46 11 48 (11-66) 55 (38-64) 0.78 12 (6-69) 56 (38-66) 0.62

MCT12  Mutation yes

Median (IQR)

MCT12  Mutation no

Median (IQR)

Mann-

Whitney 

U test

p -value

SGLT2  Mutation yes

Median (IQR)

SGLT2  Mutation no

Median (IQR)

Mann-

Whitney U 

test

p-value

 

 

 

 

 

 


