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Table S1. Amounts of Proteins in Subcellular Fractions from Mouse Liver and 
Kidney 
 

tissue homogenizer fraction 
protein amount 

(g) 
CV (%) 

liver Dounce CM 217 ± 14 6.37 
  PM 142 ± 74 52.0 
 bead CM 306 ± 2 0.672 

  PM 143 ± 42 29.0 

kidney Dounce CM 183 ± 12 6.50 

  PM 117 ± 39 33.0 

 bead CM 192 ± 11 5.91 

  PM 103 ± 24 23.0 
Crude membrane (CM) and plasma membrane (PM) fractions were prepared from mouse 
liver (50 mg) and kidney (50 mg) using Dounce homogenizer, and from mouse liver (100 
mg) and kidney (50 mg) using bead homogenizer. CM and PM fractions were prepared 
from 200 L and 1,000 L of tissue homogenate as described in the Materials and 
Methods. Values are shown as mean ± standard deviation (n = 3-6). 
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Table S2. Protein Concentrations in Crude and Plasma Membrane Fractions of 

Mouse Liver 

 

Table S3. Protein Concentrations in Crude and Plasma Membrane Fractions of 

Mouse Kidney 

 

 

 

 

  



Table S4. Comparison of Transporters’ Protein Concentration (PM-to-CM Ratio < 
2) in Kidney Plasma Membrane Fraction Obtained from Homogenates Prepared 
Using Bead and Dounce Homogenizers 
 

 protein bead-to-Dounce ratio 

Abc transporter 
Abce1 1.34 ± 0.20** 

Abcd3 1.45 ± 0.79 

Slc transporter 

Slc22a6 / Oat1 1.91 ± 0.69** 

Slc22a8 / Oat3 1.76 ± 0.66* 

Slc22a2 / Oct2 2.47 ± 0.92*** 

Slc22a1 / Oct1 2.07 ± 0.89** 

Slc22a18 1.68 ± 0.92 

 Na+/K+-ATPase 1 2.02 ± 0.68** 

The ratio of each protein concentration in kidney plasma membrane fraction prepared 

with bead homogenizer to that with Dounce homogenizer is shown. Only transporters 

with PM-to-CM ratio < 2 in Table 4 are listed. Transporters with PM-to-CM ratio > 2 in 

Table 4 are shown in Table 5. Values are shown as mean ± standard deviation (n = 3–6). 
*p < 0.05, **p < 0.01 and ***p < 0.001, significantly different from Dounce homogenizer.  

 

 
 
  



Table S5. PM-to-CM Ratios of Metabolizing Enzymes in Mouse Liver 
 

    PM-to-CM ratio of total peak area 

  protein Dounce bead 

Cyps 

Cyp3a13 0.663 ± 0.204** 0.281 ± 0.148***, ## 

Cyp2f2 0.630 ± 0.178** 0.286 ± 0.143***, ## 

Cyp2a12  0.642 ± 0.189*** 0.289 ± 0.137***, ## 

Cyp4a14 0.601 ± 0.178  0.292 ± 0.142**, # 

Cyp2c70  0.657 ± 0.191* 0.301 ± 0.138***, ## 

Cyp3a11   0.594 ± 0.238**  0.302 ± 0.137***, # 

Cyp1a2   0.655 ± 0.198** 0.305 ± 0.137***, ## 

Cyp4a12b   0.620 ± 0.192** 0.308 ± 0.144***, # 

Cyp2c23   0.632 ± 0.180** 0.309 ± 0.136***, ## 

Cyp2c67   0.663 ± 0.150** 0.310 ± 0.136***, ## 

Cyp2e1   0.653 ± 0.203** 0.313 ± 0.139***, # 

Cyp2c37   0.644 ± 0.184** 0.324 ± 0.144***, # 

Cyp2c54   0.646 ± 0.191** 0.325 ± 0.127***, # 

Cyp2c29   0.626 ± 0.202** 0.326 ± 0.139***, # 

Cyp2c50   0.597 ± 0.158** 0.330 ± 0.128***, # 

Cyp2c69  0.665 ± 0.195* 0.334 ± 0.154***, # 

Cyp27a1 0.975 ± 0.278  0.334 ± 0.248***, ## 

Cyp2a5   0.659 ± 0.196**  0.340 ± 0.132**, # 

Cyp2d22   0.640 ± 0.177** 0.345 ± 0.145***, # 

Cyp2c68  0.678 ± 0.221* 0.347 ± 0.211***, # 

Cyp7b1   0.643 ± 0.189**  0.347 ± 0.120**, # 

Cyp4f14 0.841 ± 0.306 0.349 ± 0.183***, # 

Cyp2j5    0.638 ± 0.184*** 0.350 ± 0.093***, # 

Cyp4a10  0.626 ± 0.181* 0.356 ± 0.127***, # 

Cyp4a12a   0.655 ± 0.190** 0.358 ± 0.136***, # 

Cyp4v2   0.679 ± 0.211** 0.359 ± 0.129***, # 

Cyp2d10   0.675 ± 0.170** 0.420 ± 0.106***, # 

Cyp2d9   0.669 ± 0.165** 0.424 ± 0.091***, # 

Cyp2d26   0.677 ± 0.161** 0.479 ± 0.110***, # 

Cyp2d34   0.697 ± 0.210**  0.483 ± 0.100*** 

Continued on next page 
 



Table S5. – PM-to-CM Ratios of Metabolizing Enzymes in Mouse Liver-Continue   

Ratio of protein concentration in plasma membrane fraction (PM) to that in crude 
membrane fraction (CM) was calculated as PM-to-CM ratio. Each value represents the 
mean ± standard deviation (n = 5-6). ***p < 0.001, significantly different from CM. #p < 
0.05, ##p < 0.01 and ###p < 0.001, significantly different from Dounce homogenizer. 

 

  

    PM-to-CM ratio of total peak area 

  protein Dounce bead 

Ugts 

Ugt2a3 0.575 ± 0.187*** 0.201 ± 0.131***, ## 

Ugt1a1 0.605 ± 0.202*** 0.222 ± 0.132***, ## 

Ugt1a6b 0.612 ± 0.193*** 0.223 ± 0.132***, ## 

Ugt2b1 0.599 ± 0.215*** 0.233 ± 0.114***, ## 

Ugt2b36  0.651 ± 0.211** 0.243 ± 0.137***, ## 

Ugt1a6 0.621 ± 0.177*** 0.248 ± 0.148***, ## 

Ugt2b17  0.653 ± 0.192** 0.250 ± 0.138***, ## 

Ugt2b34 0.651 ± 0.213*** 0.250 ± 0.126***, ## 

Ugt1a9 0.571 ± 0.177*** 0.255 ± 0.131***, ## 

Ugt3a2 0.611 ± 0.194***  0.287 ± 0.143***, # 

Ces 

Ces1d 0.550 ± 0.167***  0.292 ± 0.099***, # 

Ces1 0.570 ± 0.177***  0.296 ± 0.090***, # 

Ces3b 0.498 ± 0.152***  0.305 ± 0.092***, # 

Ces3a 0.551 ± 0.149***  0.316 ± 0.090***, # 

Ces1c 0.613 ± 0.201***  0.310 ± 0.091***, # 

Ces1f 0.559 ± 0.164***  0.334 ± 0.103***, # 

Ces1e 0.512 ± 0.155***  0.341 ± 0.089*** 

Ces2c 0.596 ± 0.095*** 0.346 ± 0.076***, ## 

Ces2a 0.518 ± 0.137*** 0.366 ± 0.078*** 

Ces2e 0.554 ± 0.134*** 0.372 ± 0.062***, # 

  Cox4i1  1.01 ± 0.31 0.323 ± 0.290***, ## 



Table S6. PM-to-CM Ratios of Metabolizing Enzymes in Mouse Kidney 
 

    PM-to-CM ratio of total peak area 

  protein Dounce bead 

Cyps 

Cyp2j5 0.253 ± 0.090*** 0.256 ± 0.109*** 

Cyp4a12a 0.278 ± 0.117*** 0.257 ± 0.069*** 

Cyp2e1 0.239 ± 0.087*** 0.268 ± 0.096*** 

Cyp4b1 0.213 ± 0.092*** 0.273 ± 0.096*** 

Cyp2a4 0.213 ± 0.093*** 0.275 ± 0.093*** 

Cyp51a1 0.268 ± 0.083*** 0.323 ± 0.114** 

Ugts 

Ugt1a7c 0.218 ± 0.099*** 0.229 ± 0.083*** 

Ugt3a1 0.206 ± 0.093*** 0.244 ± 0.090*** 

Ugt3a2 0.218 ± 0.095*** 0.261 ± 0.101*** 

Ugt2b37 0.223 ± 0.102*** 0.264 ± 0.104** 

Ces 

Ces1f 0.248 ± 0.075*** 0.285 ± 0.060*** 

Ces1d 0.331 ± 0.069*** 0.323 ± 0.060*** 

Ces2c 0.464 ± 0.118*** 0.332 ± 0.055*** 

  Cox4i1 0.278 ± 0.141*** 0.267 ± 0.095** 

Ratio of protein concentration in plasma membrane fraction (PM) to that in crude 
membrane fraction (CM) was calculated as PM-to-CM ratio. Each value represents the 
mean ± standard deviation (n = 3-6). **p < 0.01 and ***p < 0.001, significantly different 
from CM. 
 

  



Table S7. Comparison of Bead-to-Dounce Ratios of Transporters with and without 
Normalization in Liver Plasma Membrane Fraction 
 

protein 
membrane 

location 

bead-to-Dounce ratio 

without normalization with normalization 

Abcb6 unknown 3.58 ± 1.33*** 1.83 ± 0.29*** 

Abcb4 / Mdr2 canalicular 2.27 ± 0.76*** 1.18 ± 0.15* 

Abcc2 / Mrp2 canalicular 2.02 ± 0.74*** 1.07 ± 0.19 

Abcb11 / Bsep canalicular 2.01 ± 0.73*** 1.05 ± 0.19 

Abcc3 / Mrp3 sinusoidal  1.99 ± 0.81** 1.03 ± 0.15 

Abcg2 / Bcrp1 canalicular  1.98 ± 0.79** 1.04 ± 0.20 

Abcc6 / Mrp6 sinusoidal 1.60 ± 0.67* 0.800 ± 0.081*** 

Slco2b1 / Oatp2b1 sinusoidal 3.18 ± 1.31*** 1.63 ± 0.20*** 

Slco1a1 / Oatp1a1 sinusoidal  3.05 ± 1.49** 1.52 ± 0.29*** 

Slco1b2 / Oatp1b2 sinusoidal  2.58 ± 1.01** 1.27 ± 0.15** 

Slc22a1 / Oct1 sinusoidal  2.21 ± 1.06** 1.13 ± 0.16 

Na+/K+-ATPase 1 
canalicular, 

sinusoidal 
 1.96 ± 0.74**   

The ratio of each protein concentration in liver plasma membrane fraction prepared using 
bead homogenizer to that prepared using Dounce homogenizer (bead-to-Dounce ratio) 

with or without normalization by Na+/K+-ATPase 1. Only transporters with PM-to-CM 
ratios > 2 in Table 2 are listed. Each value represents the mean ± standard deviation (n = 
5-6). *p < 0.05, **p < 0.01, and ***p < 0.001, significantly different from Dounce 
homogenizer. 
 

  



 

 
Figure S1. PM-to-CM ratio profiles of identified proteins with Dounce homogenizer in 
mouse liver (A) and kidney (B). Proteins, having only one corresponding GO term, were 
extracted for each subcellular group. The GO terms of identified proteins are shown in 
Tables S2 and S3. The cell surface proteins were extracted by cell surface protein atlas.1 
Each dot represents the mean concentration of each identified protein (n = 3-6). The band 
inside the box represents the median, while the box’s bottom and top show the first and 
third quartiles, respectively. The whiskers indicate the minimum and maximum protein 
levels. N, number; SD, standard deviation. 

 

  



  

 

 

Figure S2. Bead-to-Dounce ratio profiles of identified proteins. Proteins, having only one 
corresponding GO term, were extracted for each subcellular group. The GO terms of 
identified proteins are shown in Tables S2 and S3. The cell surface proteins were 
extracted by cell surface protein atlas.1 Each dot represents the mean concentration of 
each identified protein (n = 3-6). The band inside the box represents the median, while 
the box’s bottom and top show the first and third quartiles, respectively. The whiskers 
indicate the minimum and maximum protein levels. N, number; SD, standard deviation. 

  



 

 
 
Figure S3. Western blot analysis of subcellular marker proteins in plasma and crude 

membrane fractions from mouse liver and kidney. Crude membrane (CM) and plasma 

membrane (PM) fractions were prepared from mouse liver (A) and kidney (B) tissues 

using the membrane protein extraction kit for indicated periods of homogenization 

using the bead homogenizer. MW, molecular weight; COX4, cytochrome c oxidase 4.  
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