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LC-MSE analysis of human urine proteome 

OVERVIEW 

• Human urine proteome was analyzed in 1D and 2D LC-MSE 
setup.  

• In 2D LC the intact proteins were resolved with RP UPLC 
(Figure 1).  

• Digested fractions were analyzed in  LC-MSE (Figure 2). The 
number of identified proteins per fraction is shown in Figure 3.  

• Proteins found in urine are often clips (Table 1 and sequences) 

• More informative “peptide maps” with greater coverage were 
constructed in 2D experiment compared to 1D LC (Table 1). 

• LC-MSE provides for quantitative information about peptides 
and proteins in urine (Table2, Figure 4). 

EVIDENCE OF PROTEIN CLIPPING IN URINE SELECTED PROTEIN CLIPS FOUND IN URINE 

• Efficient fractionation of intact proteins with ACQUITY UPLC 
system was useful for deeper insight into urine proteomic. 

• Various protein clips were detected in different fractions. 

• Relatively few proteins were identified in earlier fractions 
when using strict tryptic specificity rule. 

• When accepting peptide hits based on 3 b/y ions, 175 
proteins and 1385 peptides were identified in 1D 
experiment. 536 proteins based on 4224 unique peptides 
were found in 2D LC MSE. 

• Relative concentration of proteins in the urine is reported. 
Keratins,  microglobulin, IgG’s, pro-epidermal growth factor, 
and uromodulin are among the most abundant proteins. 

CONCLUSIONS 

Martin Gilar, Petra Olivova, Scott J. Geromanos, John C. Gebler 
Waters Corporation, 34 Maple Street, Milford, MA 01757 

Figure 1: Intact protein separation in RP-
UPLC. Waters ACQUITY UPLC® System and 
ACQUITY UPLC® C18, 1.7µm, 2.1x50 mm 
column, 65 °C, UV TIC 210-350 nm. Mobile 
phase A: 0.1% TFA, B: 0.1% TFA in MeCN/
IPOL (1:1). 5 min at 3% B, then gradient 3-
55% B in 40 min., 55-90% B in 40-45 min. 
Flow rate 0.2 mL/min. Post column pressure 
restrictors, separation pressure 12000 psi. 
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Figure 2: Analysis of digested protein fractions. Waters nanoACQUITY UPLC® and ACQUITY C18, 75x100µm 
column, 1.7µm, 30 °C. Mobile phase A: aqueous 0.1% FA, B: 0.1% FA in MeCN. Gradient 3-40% B in 40 
minutes, Flow rate 300 nL/minute. 

1D RP LC of intact urine proteins 

2nd D RP LC MSE of digested fraction 

protein fractions from RP‐LC (Figure 1)
Protein peptide sequence 1D 1 2 3 4 5 6 12 13 14 15 16 17 18 20 21 22 23 24 27 28 29 30 31 32 33 34 35 36 37 38 39 40
ALBU_HUMAN RPCFSALEVDETYVPK 3 3 2 2 2 2 1 3 3 1 2 3 3 3 3 3 2
P02768 TCVADESAENCDK 1 3 3 3 3 3 2 3 3 3 3 3 3 3
Serum albumin LVNEVTEFAK 2 3 2 3 3 3 3 2 3 2 3 3 3 3

YICENQDSISSK 3 2 3 3 3 3 1 3 2 2 3 3 3 3
AAFTECCQAADK 1 3 3 3 3 3 3 3 3 3 2 3 2
VFDEFKPLVEEPQNLIK 2 3 3 3 2 3 3 3 3 3 3 3
LVTDLTK 1 2 3 2 1 3 3 3 3 2 2 3 2 1
YLYEIAR 2 3 3 2 2 3 3 3 3 3 1 1
LDELRDEGK 1 2 3 3 3 3 3 3 2 3 2 1
ETYGEMADCCAK 2 2 3 1 1 2 1 3 3 3 3 3 1
DDNPNLPR 2 2 1 1 1 3 2 2 3 3 3 3 1
LCTVATLR 1 2 3 3 2 1 2 2 2 3 3 1 2
SLHTLFGDK 3 3 2 3 3 2 3 3 3 1
AVMDDFAAFVEK 3 1 1 3 3 3 2 3 2 1 1 2
AEFAEVSK 3 2 2 3 3 3 3 3 3
TYETTLEK 2 3 3 2 2 2 3 2 2 1
CCTESLVNR 3 3 3 2 3 3 2 2 1
LVAASQAALGL 3 3 2 1 2 1 3 3 2 2
QNCELFEQLGEYK 3 1 2 2 2 2 3 3 1 1
VHTECCHGDLLECADDR 1 2 3 3 3 3 3 1
LKECCEKPLLEK 2 3 3 3 3 2 3
KVPQVSTPTLVEVSR 3 3 3 3 2 2 2
SHCIAEVENDEMPADLPSLAADFVESK 3 1 2 3 2 3 1 3
AACLLPK 2 3 3 3 3 3
SLHTLFGDKLCTVATLR 3 3 3 3 3 2
HPYFYAPELLFFAK 3 2 3 1 3 3 2
FQNALLVR 3 3 3 1 2 3 1
DVFLGMFLYEYAR 2 1 2 2 3 3 1 2
CCAAADPHECYAK 3 3 3 3 3
NECFLQHK 2 3 3 3 3 1
VPQVSTPTLVEVSR 3 3 3 3 2
MPCAEDYLSVVLNQLCVLHEK 3 3 3 3 1
LVRPEVDVMCTAFHDNEETFLKK 3 1 1 2 1 1 2 2
VHTECCHGDLLECADDRADLAK 2 3 2 3 3
QTALVELVK 2 1 3 3 3
NECFLQHKDDNPNLPR 1 1 1 2 1 2 1 2
ECCEKPLLEK 1 2 2 2 3
RHPDYSVVLLLR 3 2 2 3
DELRDEGK 2 3 2 3
ALVLIAFAQYLQQCPFEDHVK 3 2 2 3
QEPERNECFLQHK 1 2 3 2 1
KQTALVELVK 2 3 3 1
LVRPEVDVMCTAFHDNEETFLK 1 2 2 1 2 1
EFNAETFTFHADICTLSEK 1 2 3 2
HPYFYAPELLFFAKR 1 3 2 2
RMPCAEDYLSVVLNQLCVLHEK 3 2 2
DLGEENFK 2 2 2
FKDLGEENFK 2 1 1 1
ADDKETCFAEEGK 1 1 3
NYAEAKDVFLGMFLYEYAR 2 2
HPDYSVVLLLR 2 2
KYLYEIAR 3
ELRDEGK 1 2
EQLKAVMDDFAAFVEK 2 1
RHPYFYAPELLFFAK 2 1
PHECYAK 3
DAHKSEVAHR 1 1
EFNAETFTFHADICTLSEKER 2
PELLFFAK 2
APELLFFAK 2

CEL_HUMAN AISQSGVALSPWVIQK 3 3 2
 P19835 LGLLGDSVDIFK 3 2
Bile salt‐activated VGCPVGDAAR 2 2
lipase precursor ALENPQPHPGWQGTLK 3 1

VGPLGFLSTGDANLPGNYGLR 3
LGAVYTEGGFVEGVNK 2 1
LGAVYTEGGFVEGVNKK 2
VGCPVGDAARMAQCLK 2
TVVDFETDVLFLVPTEIALAQHR 2
LVSEFTITK 2
VTEEDFYKLVSEFTITK 1
TTFDVYTESWAQDPSQENK 1

IBP7_HUMAN TELLPGDRDNLAIQTR 2 3 1 2 2 3
Q16270 HEVTGWVLVSPLSK 2 3 3 3
Insulin‐like SRYPVCGSDGTTYPSGCQLR 2 3 3 3
growth factor GEGEPCGGGGAGR 2 3 3 3
binding protein 7 AGAAAGGPGVSGVCVCK 1 2 3 3 2

ITVVDALHEIPVK 2 2 1 1 3
GTCEQGPSIVTPPK 2 2 3 2
GHYGVQR 1 3 3
DNLAIQTR 3 3
EDAGEYECHASNSQGQASASAK 1 2 3
DACGCCPMCAR 2 3 1
AITQVSK 3 2 1
YPVCGSDGTTYPSGCQLR 3 1
GKAGAAAGGPGVSGVCVCK 1 3
VVDALHEIPVK 1 2
GGPEKHEVTGWVLVSPLSK 3
VDALHEIPVK 2
ITVVDALHEIPVKK 1 1
YPVCGSDGTTYPSGCQLRAASQR 1
TVVDALHEIPVK 1

K1C9_HUMAN VQALEEANNDLENK 3 3 2 2 3 3 3 2 3 3
P35527 TLLDIDNTR 3 3 2 2 2 3 3 3
Keratin EIETYHNLLEGGQEDFESSGAGK 3 2 3 2 2 1 3 3

QGVDADINGLR 3 3 2 2 1 2 1 3 1
FSSSSGYGGGSSR 3 3 3 3 3 1 1
SGGGGGGGLGSGGSIR 3 3 2 3 2 2 1
DIENQYETQITQIEHEVSSSGQEVQSSAK 1 3 2 2 3
GGSGGSYGGGGSGGGYGGGSGSR 2 1 2 2 3
MTLDDFR 3 2 1 2
QEYEQLIAK 2 3
HGVQELEIELQSQLSK 1 1 2
QVLDNLTMEK 1 1 1 1
LASYLDK 1 1 2
NYSPYYNTIDDLK 1 2
GGSGGSHGGGSGFGGESGGSYGGGEEASGSGGGYGGGSGK 2
NYSPYYNTIDDLKDQIVDLTVGNNK 2
IQDWYDK 2
IQDWYDKK 2
MTLDDFRIK 2
TLNDMRQEYEQLIAK 1
GGGGSFGYSYGGGSGGGFSASSLGGGFGGGSR 1
SDLEMQYETLQEELMALKK 1
STMQELNSRLASYLDK 1
QFSSSYLSRSGGGGGGGLGSGGSIR 1

MKWVTFISLLFLFSSAYSRGVFRRDAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQCP
FEDHVKLVNEVTEFAKTCVADESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAK
QEPERNECFLQHKDDNPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYA
PELLFFAKRYKAAFTECCQAADKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGER
AFKAWAVARLSQRFPKAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICEN
QDSISSKLKECCEKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVF
LGMFLYEYARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEP
QNLIKQNCELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPE
AKRMPCAEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPK
EFNAETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCC
KADDKETCFAEEGKKLVAASQAALGL 

MGRLQLVVLGLTCCWAVASAAKLGAVYTEGGFVEGVNKKLGLLGDSVDIFKGIPFAAP
TKALENPQPHPGWQGTLKAKNFKKRCLQATITQDSTYGDEDCLYLNIWVPQGMIWIYG
GAFLMGSGHGANFLNNYLYDGEEIATRGNVIVVTFNYRVGPLGFLSTGDANLPGNYGL
RDQHMAIAWVKRNIAAFGGDPNNITLFGESAGGASVSLQTLSPYNKGLIRRAISQSGVA
LSPWVIQKNPLFWAKKVAEKVGCPVGDAARMAQCLKVTDPRALTLAYKVPLAGLEYP
MLHYVGFVPVIDGDFIPADPINLYANAADIDYIAGTNNMDGHIFASIDMPAINKGNKKVTE
EDFYKLVSEFTITKGLRGAKTTFDVYTESWAQDPSQENKKKTVVDFETDVLFLVPTEIA
LAQHRANAKSAKTYAYLFSHPSRMPVYPKWVGADHADDIQYVFGKPFATPTGYRPQD
RTVSKAMIAYWTNFAKTGDPNMGDSAVPTHWEPYTTENSGYLEITKKMGSSSMKRSL
RTNFLRYWTLTYLALPTVTDQEATPVPPTGDSEATPVPPTGDSETAPVPPTGDSGAPP
VPPTGDSGAPPVPPTGDSGAPPVPPTGDSGAPPVPPTGDSGAPPVPPTGDSGAPPV
PPTGDSGAPPVPPTGDAGPPPVPPTGDSGAPPVPPTGDSGAPPVTPTGDSETAPVPP
TGDSGAPPVPPTGDSEAAPVPPTDDSKEAQMPAVIRF 

MKWVTFISLLFLFSSAYSRGVFRRDAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQCP
FEDHVKLVNEVTEFAKTCVADESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAK
QEPERNECFLQHKDDNPNLPRLVRPEVDVMCTAFHDNEETFLKKYLYEIARRHPYFYA
PELLFFAKRYKAAFTECCQAADKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGER
AFKAWAVARLSQRFPKAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICEN
QDSISSKLKECCEKPLLEKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVF
LGMFLYEYARRHPDYSVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEP
QNLIKQNCELFEQLGEYKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPE
AKRMPCAEDYLSVVLNQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPK
EFNAETFTFHADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCC
KADDKETCFAEEGKKLVAASQAALGL 

ALBU_HUMAN, fraction 13 

ALBU_HUMAN, fractions 22-24 

CEL_HUMAN, fractions 30 and 34 

Table 1: Peptides identified in digested fractions. Numbers in columns indicate how many times was each 
peptide identified in three repetitive analyses of the fraction. 

Figure 3: Number of proteins identified in 1D LC fractions. Only peptide hits with 5 or 
more  b/y ions were accepted. Fewer proteins were found in earlier fractions, because 
they contained greater numbers of non-tryptic peptides and protein clips. For 1D LC 
chromatogram and fractionation intervals see Figure 1.  

Table 2: MSE provides an information about precursor MS ion intensity. List of most intensive MS 
signals for 1D experiment suggests that albumin is not the most dominant protein in urine. 

Pep. sequence Protein MS intensity
TVGSDTFYSFK P01042 KNG1_HUMAN Kininogen‐1 precursor 602467
AFIQLWAFDAVK P02760 AMBP_HUMAN AMBP protein precursor 574362
DSTYSLSSTLTLSK P01834 KAC_HUMAN Ig kappa chain C region 394312
LVNEVTEFAK P02768 ALBU_HUMAN Serum albumin precursor 389962
VILEIDNAR P13646 K1C13_HUMAN Keratin 349426
ILTATIENNR P13646 K1C13_HUMAN Keratin 347989
ADTLTDEINFLR P02538 K2C6A_HUMAN Keratin 345847
LASYLEK P13646 K1C13_HUMAN Keratin 343914
YEELQVTAGR P02538 K2C6A_HUMAN Keratin 343101
QGPVNLLSDPEQGVEVTGQYER Q14624 ITIH4_HUMAN Inter‐alpha‐trypsin inhibitor heavy chain H4 precursor 328495
YAASSYLSLTPEQWK P01842 LAC_HUMAN Ig lambda chain C regions 328186
LLTEIHGGAGGPSGR Q16763 UBE2S_HUMAN Ubiquitin‐conjugating enzyme E2 S 321037
RPCFSALEVDETYVPK P02768 ALBU_HUMAN Serum albumin precursor 291256
DPPQYPVVPVHLDR P10153 RNAS2_HUMAN Nonsecretory ribonuclease precursor 290090
VPQVSTPTLVEVSR P02768 ALBU_HUMAN Serum albumin precursor 286582
TAAENEFVTLK P48666 K2C6C_HUMAN Keratin 263749
SHCIAEVENDEMPADLPSLAADFVESK P02768 ALBU_HUMAN Serum albumin precursor 259255
NLDLDSIIAEVR P19013 K2C4_HUMAN Keratin 246955

Figure 4: Relative protein concentration in 1D LC MSE was calculated as the average MS signal of 
the three most dominant peptides according to method published by Silva JC, Gorenstein MV, Li GZ, 
Vissers JP, Geromanos SJ, Mol Cell Proteomics. 2006, 5, 144-156.  
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