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Table S1. — = 

tested, but no effect, ~ = unclear effect. 

Uremic retention 

molecule 

Calcification 

- in vitro 

Calcification 

-  in vivo 

Calcification 

- Clinical 

studies 

Osteogenesis 
Oxidative 

stress 
Inflammation Apoptosis Senescence Proliferation Migration Atherosclerosis 

Adiponectin 
[1–3] 

—[4] 
[5,6] 

[7–9] 

[10,11] 

—[12–14] 

[1,6]  [15] [3,5]  
[16–23] 

~[24] 
[20,21,25,26] [26,27] 

Adrenomedullin [28,29] [28,30]  [30] [31,32]    
[33,34] 

[35–41] 
[42–44]  

alpha 1 

microglubulin 
    [45]       

Atrial Natriuretic 

Peptide 
    [46,47]  

[48] 

[49] 
 [47,50–64] [50,65,66] [62] 

Basic fibroblast 

growth factor 
    [67]  [68–72]  

[72–88] 

[89] 

[67,78,79,82,

85,90–99] 

[88] 

[100] 

beta trace protein            

Calcitonin            

Calcitonin gene-

related peptide 
    [101,102] [103] 

[104] 

[101,105] 
 

[106] 

[39,102,106–

112] 

[102,113]  

Cholecystokinin      [114]      

Clara cell protein 

(CC16) 
           

Complement Factor 

D 
           

Cystatin C      [115] [115]   [116] 
[117] 

[118] 
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Degranulation 

Inhibiting Protein I 
           

Delta-sleep Inducing 

Peptide 
           

Delta-sleep inducing 

peptide 
           

Endothelin [119] [119–121] [122–124]  [125–127] [126–133] 
[134] 

[135] 
 

[125,127–

129,133,134,13

6–156] 

—[157] 

[127,128,134,

136,137,143,15

6,158] 

~[159] 

[127,128,136,137,

140,143] 

glutahion, oxidized            

Guanylin            

Hyaluronic acid     [160,161] [176–182] [166] [167] 

[140,160–

163,166–170] 

[165,171,172] 

~[163,173] 

[160–

164,166,168,17

0–172,174–

177] 

[140,161,162,165–

167,178,179] 

IL-8 [180]  
[181] 

—[182] 
  [183]   

[183–191] 

—[183] 

[185,186,188

–194] 

—[183] 

 

Insulin-like growth 

factor 1 
    

[195,196] 

[197,198] 

~[199] 

[197] 
[198,200–

205] 
 

[196,204,206

–219] 

~[199] 

[195,199,209,

211,213,215,21

7,220–223] 

~[199] 

[212,214,223,224] 

[197,198,215,225–

227] 

Interleukin-10      [228–231] 
[232] 

[228] 
 

[231,233–

239] 
[231] 

[228,229,240] 

—[241,242] 

Interleukin-18 [243,244]  [245–247] [243,244] [248] [244,248–253]   
[250,254–

257] 

[248,250,258,

259] 

[248–250,252–

255,258,260–265] 

Interleukin-1β 
[266–268] 

~[269] 
[267,270,271] 

—

[267,268,272] 

[266,268] 

~[273] 
—[274] [274–282] [283,284] [268] [285–293] 

[287,292,294,

295] 

[267,278,279,282,

283,287,290,295–

297] 

Interleukin-6 [298–303] [299,300,304] 
[11,272,305–

310] 

[299,301,303,3

11] 
[312] [311] [313,314] [302] [315–318] [317–323] [299,301] 

Methionine-

Enkephalin 
           

Motiline            

Myoglobin            
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Neuropeptide Y       [324]  
[324–333] 

~[334] 
[330,332,335] 

[324,330,336,337] 

~[334] 

Osteocalcin            

Parathyroid hormone [338,339] 
[338,340,341] 

[342,343] 

[310,344] 

—[345] 
[338] [342]    —[346]   

Prolactin         [347,348]   

Resistin     [349,350] [351,352] [353]  [354–360] 
[354,355,357,

359,361,362] 

[350,352,352,355,

358,359,361] 

Retinol Binding 

Protein 
           

Soluble intercellular 

adhesion molecule 
         [363]  

Substance P         [364,365]   

Tumor Necrosis 

Factor Alpha 

[273,366–

372] 
[369] 

[307,310] 

—[14,309] 

[273,366,369,3

73] 
[374–383] 

[374–

376,378,380–

390] 

~[391] 

[384,392–

402] 
 

[374,377–

379,384,389,39

3,398,400,403–

413] 

[373,374,377

–

379,384,386,38

9,403,404,407–

411,414–418] 

[382,383,387,390,

392,397,399,403,41

6] 

Uroguanylin            

Vascular endothelial 

growth factor 
    [319] 

[319] 

—[419] 

—[420] 

[421] 
 

[422–430] 

—[319,419] 

[431] 

[432–

434,319,435,42

6,428,436] 

[319,437] 

Vasoactive intestinal 

peptide 
     [438]   [438] [438] [438] 

Vasopressin            

α1-Acid glycoprotein            

β-2-Microglobulin            

β-Endorphin            

κ-Ig light chain            

λ-Ig Light Chain            
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Table S2. Full table of the PBURM and their influence on calcification, as well as their effects on VC related processes in VSMC;  = increase,  = decrease, — 

= tested, but no effect, ~ = unclear effect. 

Uremic retention 

molecule 

Calcification 

- in vitro 

Calcification 

-  in vivo 

Calcification 

- Clinical 

studies 

Osteogenesis 
Oxidative 

stress 
Inflammation Apoptosis Senescence Proliferation Migration Atherosclerosis 

2-methoxyresorcinol            

3-Carboxy-4-Methyl-

5-Propyl-2-

Furanpropanoic Acid 

(CMPF) 

           

3-Deoxyglucosone     [439]    [439]   

Acrolein     [440] [441,442] [442,443] [442] ~[444]  [445] 

Angiogenin            

Dihydroxyphenylala

nine (PB-DOPA) 
           

Fructoselysine            

Glyoxal            

Hippuric acid            

Homocysteine [446–450] 
[446,449–

452] 

[309,451,453

–458] 

—[272,459–

462] 

[446,447,449,4

50] 
[463–471] 

[464,466,469,4

71–475] 

[467,476] 

—[477] 
 

[466,467,469,

475–488] 

~[489] 

[481,484,490,

491] 

[446,469,471,475,47

7,484,486,488,492,49

3] 

Hydroquinone            

Indican            

Indole-3-acetic acid            

Indoxyl sulfate 
[180,494–

497] 
[494,497,498] 

[499,500] 

—[501] 

[180,496,497,5

02] 
[502–507] [505,508] [495] [495,495] 

[504–

506,509–512] 

[513] 

~[495] 

[495,503,504] [495,503,504,514] 

Indoxyl-β-D-

glucoronide 
           

Kinurenine            

Kynurenic Acid            
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Leptin [515–517] [515,518,519] 
[10,520–522] 

—[11,14] 

[515,515,517,5

18,523] 
[524,525] [524,526–528] 

[525] 

[529] 
 

[516,524–

528,530–541] 

[542–544] 

[516,525,528,

533,540,541] 

[542] 

[516,528,530–

532,538–540,545–

547] 

~[525,548] 

Melatonin     [549–551] 
[549,550,552,5

53] 
[550]  [553] [549] [549] 

Methylglyoxal     [554–560] 
[555,556,559,5

61] 
  [562,563]   

N(6)-

Carboxymethyllysine 
[564] [564] [565] [564]  [566] [567]  [567]  [564] 

p-cresol      [568,569]   [568] [568]  

p-Cresylsulfate (t  [498] [570] [571] [571,572] [498,571]   [573] [573] [569,571,573] 

p-hydroxy-hippuric 

acid 
           

Pentosidine            

Phenol            

Phenylacetic acid     [574]       

Putrescine       —[575]  [576,577]  [577,578] 

Quinolinic Acid            

Spermidine     [579] [579] [575]  [580,581] [582] [579,583] 

Spermine [584]    [585]  [575,586]  
[576,581,587] 

[588] 
  

Thiocyanate           [589] 
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Table S3. Full table of LMWS and their influence on calcification, as well as their effects on VC related processes in VSMC, = increase,  = decrease, — = 

tested, but no effect, ~ = unclear effect. 

Uremic retention 

molecule. 

Calcification  

- in vitro 

Calcification 

-  in vivo 

Calcification 

 - Clinical 

studies 

Osteogenesis 
Oxidative 

stress 
Inflammation Apoptosis Senescence Proliferation Migration Atherosclerosis 

1-Methyladenosine            

1-Methylguanosine            

1-Methylinosine            

2-Heptenal            

2-Hexenal            

2-Nonenal            

2-Octenal            

4-Decenal            

4-HO-Decenal            

4-HO-Hexenal     [590] ~[590] [590]     

4-HO-Nonenal     
[591–593] 

 

[591,593,594] 

—[595] 

[593,594,596,

597] 
 

[593–

595,598–603] 

~[604] 

[595,598] 

~[604] 
[593,594,605] 

4-HO-Octenal            

4-Pyridone-3-

carboxamide-1-β-D-

ribonucleoside 

           

8-Hydroxy-2’-

deoxyguanosine 
    [606] [606]   [606] [606] [606] 

anthranilic acid            

Arabinitol            

Argininic Acid            

Asymetric 

Dimethylarginine 
[607]  

[608–

610,609,611,61

2] 

—[613] 

 [614] [615] [614]  
[615,616] 

—[607] 
[617,618]  

Benzylalcohol            

Creatine            
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Creatinine            

Cystein     [619]    —[619]   

Cytidine            

Decanal            

Dimethylamine            

Dimethylglycine            

Erythritol            

Ethylamine            

Guanidine —[607]        —[607]   

Guanidino acetic acid —[607]        —[607]   

Guanidino succinic 

acid 
[607]        —[607]   

Heptanal            

Hexanal            

Hypoxanthine     [620,621] [622]   
[623] 

—[624] 
  

Inosine            

Malondialdehyde 

(MDA) 
      [596]     

Mannitol      
[625,626] 

—[627] 

[628–630] 

—[631] 
 —[631,632] —[631]  

Methylguanidine —[607]        —[607]   

Monomethylamine [633]   [633]   [634]     

Myoinositol            

N-methyl-2-pyridone-

5-carboxamide 
           

N-methyl-4-pyridone-

3-carboxamide 
           

N2,N2-

Dimethylguanosine 
           

N4-Acetylcytidine            

N6-Methyladenosine            
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N6-

Threonylcarbamoylad

enosine 

           

Neopterin      
[635–637] 

[638] 

[636] 

—[638] 
 [638] [638] [638] 

Nicotinamide         [639]   

Noadrenalin [640] [640]  [640]     [329,641–653] [648,654]  

Nonanal            

Orotic Acid            

Orotidine            

Oxalate            

Phenylacetylglutamine            

Pseudouridine            

S-

Adenosylhomocystein

e 

           

Sorbitol         —[655]   

Symmetric 

Dimethylarginine 
[607]        —[607]   

Taurocyamine            

Threitol            

Thymine            

Trimethylamine            

Trimethylamine-N-

oxide 
[656] [656] —[657] [656]  [656,658]     [658] 

Urea       [659]    [660] 

Uric Acid [661,662] [662] 
[663–666] 

—[667] 
[661,662] [668–671] 

[661,669,670,6

72–675] 
  

[624,668,672,

673,676–678] 

[623,623] 

[673] [669] 

Uridine         [679]   

Xanthine         
[623] 

—[624,677] 
  

Xanthosine            
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α-keto-δ-

Guanidinovaleric Acid 
           

α-N-Acetylarginine            

β-Guanidinopropionic 

Acid 
—[607]        —[607]   

β-Lipotropin            

γ-guanidinobutyric 

Acid 
—[607]        —[607]   
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