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a)MDI1 MDI2 TDI3 HDI4 TDI-GSH5 TOCP6 OP7 Nap8 Tol9 Ben10 Zom9 ASA11 Pen12,

13
Nevp14 AX15 HNE16 Glc17 Glc18 Glc19 But20 Peroxy21 MG22 Met 23-25 H2O2

19 Cu-II19 MDA26 

b)Chem/Alb 1:1/5:1/10:1/40:1 160:1 1:1/5:1/10:1/40:1 60:1 40:1 ~1:1 2.2:1 40:1 50:1 40:1 5.3:1 60:1 1:1/ 5:1/10:1 9:1/ 90:1 1:4/ 1:2 / 5:1
5:119

c)HSA 333:1 333:1 1:10 <2:121, 
110:119 5:1 34:125, 

165:124 167:1 83:1 h)1-100:1

m)Asp-1 o / x / x / x  x / x / x / x x x 

Lys-4 o / x / x / x  x x / x / x / x  x

His-9 x19  x

Arg-10 x

Lys-12 o / o / o / x o / o / x / x d)x x x

j,l)Cys-34 o /  x  /  x x / x / x x (S-
OH)27,28

Lys-51 d)x x x 

His-67 x o / o / x
x19  x

Met-87 x

Lys-93 x

Arg-98 x

Gln-104 o / o / o / x

His-105  x 

Lys-106 o / o / o / x

Pro-110 x

Pro-113 x

Arg-114 x

Lys-136 o / o / o / x o / o / x / x  x  x

Lys-137 o / o / o / x  x o / o / x / x x  x x 

Tyr-138 x x x  x, or 
Tyr14019

Tyr-140 x 

His-146 x x  /  x  /  x o / x / x
x19  x  x

Tyr-148  x  or Tyr15019

Tyr-150  i)X 

Lys-159  o / o / o / x  x  x e)x x 

Arg-160 f)x

Tyr-161  i)x x19

Lys-162 x  x 

Lys-174  x

Lys-181 x

Arg-186 x x 

I)Lys-190 o / o / x / x o / o / x / x x x x / x  x 

Ser-193 x 

Lys-195 x  x x o / o / x  x 

Gln-196 o / o / o / x

l)Lys-199 x / x / x / x  x x / x / x / x x x x x x x x x x / x o / x / x  d)x x x 

Table S1. In vitro modification of human serum albumin (Alb) with chemicals and determination of the reacting amino acid by MS in tryptic digests. 



 a)MDI1 MDI2 TDI3 HDI4 TDI-GSH5 TOCP6 OP7 Nap8 Tol9 Ben10 Zom9 ASA11 Pen12,

13
Nevp14 AX15 HNE16 Glc17 Glc18 Glc19 But20 Peroxy21 MG22 Met 23-25 H2O2

19 Cu-II19 MDA26 

b)Chem/Alb 1:1/5:1/10:1/40:1 160:1 1:1/5:1/10:1/40:1  60:1 40:1 ~1:1 2.2:1 40:1 50:1 40:1 5.3:1 60:1 1:1/ 5:1/10:1 9:1/ 90:1 1:4/ 1:2 / 5:1 
5:119

c)HSA 333:1 333:1 1:10 <2:121, 
110:119 5:1 34:125, 

165:124 167:1 83:1 h)1-100:1  

Lys-205   o / o / o / x               d)x  x    x    

Arg-209                       x    

Lys-212  x o / o / x / x   x              x        

k)Trp-214                           

Arg-218                   x   x     

Arg-222          x       g)x          

Lys-225                  x     x    

Ser-232       x x                   

Lys-233                  x x        

Lys-240                          x 

His-242      x        o  /  x  /  x  o / o / x  
x19           

His-247    x  x                     

Lys-262  x o / o / o / x                 x        

Lys-274   o / x / x / x                     x    

Lys-276   o / o / x / x                x x    x    

Lys-281   o / o / x / x                 x    x   x 

Lys-286                 e)x          

Ser-287       x x                   

His-288                o / o / x            

Met-298                        x   

Ser-312          x                 

Lys-313                  x         

Lys-317                           

Lys-323                  x         

His-338      x        o  /  x  /  x      x     x  

l)Lys-351 o / o / o / x  x o / o / x / x   x x  x x  x    o / x    x x    x    

Lys-378   o / x / x / x                x x        

Asn-391  x                         

Lys-402   o / o / o / x                 x        

Arg-410                      x     

Tyr-401       x                    

Tyr-411       x              x, x19      

Lys-413 x / x / x / x   x / x / x / x                x x        

l)Lys-414 x / x / x / x  x x / x / x / x  x  x            x x x       

Asn-429  x                         

Lys-432 o / x / x / x  x o / x / x / x    x       x  o x             

Lys-436 o / x / x / x  x o / o / x / x                         

Table S1. In vitro modification of human serum albumin (Alb) with chemicals and determination of the reacting amino acid by MS in tryptic digests. 



 a)MDI1 MDI2 TDI3 HDI4 TDI-GSH5 TOCP6 OP7 Nap8 Tol9 Ben10 Zom9 ASA11 Pen12,

13
Nevp14 AX15 HNE16 Glc17 Glc18 Glc19 But20 Peroxy21 MG22 Met 23-25 H2O2

19 Cu-II19 MDA26 

b)Chem/Alb 1:1/5:1/10:1/40:1 160:1 1:1/5:1/10:1/40:1  60:1 40:1 ~1:1 2.2:1 40:1 50:1 40:1 5.3:1 60:1 1:1/ 5:1/10:1 9:1/ 90:1 1:4/ 1:2 / 5:1 
5:119

c)HSA 333:1 333:1 1:10 <2:121, 
110:119 5:1 34:125, 

165:124 167:1 83:1 h)1-100:1  

Lys-439 o / o / o / x   o / o / x / x               d)x          

His-440                x19           

Lys-444 o / o / o / x   x / x / x / x                x x    x    

Met-446                        x   

Tyr-452       x                    

His-464                         x  

Ser-470          x                 

Arg-472                 f)x      x    

Ser-480          x                 

Pro-486                       x    

Ser-489          x                 

Tyr-497                     x19      

His-510                o / o / x  
x19         x  

Lys-519                   x        

Lys-524 o / x / x / x   x / x / x / x       x              x    

l)Lys-525 x / x / x / x  x x / x / x / x   x x  x        o / o / x   x x x      X 

Thr-527                       x    

Lys-534 o / x / x / x   o / x / x / x                         

Lys-536 x / x / x / x   o / x / x / x       x         x         

Lys-538                 d)x          

l)Lys-541 o / o / o / x  x o / x / x / x      x     x  x / x         x   x 

Lys-545   o / x / x / x           x  o / x    x x        

Met-548                        x   

Lys-557   o / o / x / x                         

Lys-560   o / o / x / x                         

Thr-566                       x    

Lys-573   x / x / x / x                x         

Lys-574   x / x / x / x                         

a) MDI=4,4‘‐Methylenediphenyl diisocyanate, TD=2,4‐and 2,6‐toluenediisocyanate, HDI=1,6‐hexamethylene diisocyanate, TDI‐GSH=adduct of glutathione with TDI, TOCP= 
tri‐ortho‐cresyl phosphate,  OP= 10‐fluoroethoxyphosphinyl‐N‐biotinamidopentyldecanamide (FP‐biotin), Nap= naproxen acyl coenzyme A thioester, Tol=tolmetin 
acylglucuronide, Ben= benoxaprofen acyl glucuronide, zomepirac acyl glucunoride, ASA= acetylsalicylic acid, Pen=benzyl penicillin, Nevp= 12‐Sulfoxyl‐nevirapin, AX= 
amoxicillin, HNE=4‐hydroxy‐trans‐2‐nonenal, Glc=glycation adducts, But= epoxybutanediol, Peroxy= peroxynitrite, MG= methylglyoxal, Met=ascorbic acid metal catalyzed 
oxidation, Cu‐II= CuSO4 + ascorbic acid, MDA=malondialdehyde. 
b) Chem/Alb= molar ratio of chemical to albumin. c) Minimally glycated HSA from Sigma‐Aldrich. d) Fructosyl. e) Pyrraline. f) Nε‐(5‐hydro‐4‐imidazolon‐2‐yl) ornithine. g) 
Nε‐[5‐(2,3,4‐trihydroxybutyl)‐5‐hydro‐4‐imidazolon‐2‐yl]ornithine or tetrahydropyrimidine. h) The number modified Lys increases with amount of MDA. i) Prolonged 
treatment of pure human albumin with chlorpyrifos oxon yielded also adducts with Tyr‐150 and Tyr‐16. j) several compounds reacting with Cys34 have not been included 
in this table but have been mentioned in the text; acetaminophen, sulfur mustard, benzene, naphthalene, aromatic amines, heterocyclic aromatic amines, styrene. k) 

Table S1. In vitro modification of human serum albumin (Alb) with chemicals and determination of the reacting amino acid by MS in tryptic digests. 



Trp214 reacts with aromatic amines29 and with NVP when used with a ratio of 100:1=NVP:Alb.30 l) Amino acids reacting with more than 5 different compounds are marked 
in red and classified as potential hotspots. 
m) Amino acid sequence of albumin according to UniProtKB/Swiss‐Prot P02768 (ALBU_HUMAN), July 1, 2008. Version 134.  

     6  16 26 36  46 56 66 76 
    DAHKSE  VAHRFKDLGE ENFKALVLIA FAQYLQQCPF  EDHVKLVNEV TEFAKTCVAD ESAENCDKSL  HTLFGDKLCT 

86  96  106  116 126 136  146 156 166 176 
VATLRETYGE  MADCCAKQEP  ERNECFLQHK  DDNPNLPRLV RPEVDVMCTA FHDNEETFLK  KYLYEIARRH PYFYAPELLF FAKRYKAAFT ECCQAADKAA 

186  196  206  216 226 236  246 256 266 276 
CLLPKLDELR  DEGKASSAKQ  RLKCASLQKF  GERAFKAWAV ARLSQRFPKA EFAEVSKLVT  DLTKVHTECC HGDLLECADD RADLAKYICE NQDSISSKLK 

286  296  306  316 326 336  346 356 366 376 
ECCEKPLLEK  SHCIAEVEND  EMPADLPSLA  ADFVESKDVC KNYAEAKDVF LGMFLYEYAR  RHPDYSVVLL LRLAKTYETT LEKCCAAADP HECYAKVFDE 

386  396  406  416 426 436  446 456 466 476 
FKPLVEEPQN  LIKQNCELFE  QLGEYKFQNA  LLVRYTKKVP QVSTPTLVEV SRNLGKVGSK  CCKHPEAKRM PCAEDYLSVV LNQLCVLHEK TPVSDRVTKC 

486  496  506  516 526 536  546 556 566 576 
CTESLVNRRP  CFSALEVDET  YVPKEFNAET  FTFHADICTL SEKERQIKKQ TALVELVKHK  PKATKEQLKA VMDDFAAFVE KCCKADDKET CFAEEGKKLV 

585     
AASQAALGL     
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Figure S1. Alb adducts of naphthalene.31 
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