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Figure 1: Spot 1. Identification of selenium – containing MMF I. 
(1): Identification of the sulfur homologue. (a) : NanoHPLC-ICP MS and NanoHPLC-ESI MS/MS analysis. (b) : 
ESI MS spectrum. (c) : Zoom of the ESI MS spectrum, S-peptide detection by characteristic isotopic pattern.  
(d) : ESI MS/MS spectrum. (e) : Peptide sequence identified. (f): Sequence of the sulfur - containing protein 
identified by database search.  
(2): Identification of the selenium - containing protein (a) : NanoHPLC-ICP MS and nanoHPLC-ESI MS/MS 
analysis. (b) : ESI MS spectrum. (c) : Zoom of the ESI MS spectrum, Se-peptide detection by characteristic 
isotopic pattern. (d) : Peptide sequence identified. (e) : Sequence of the selenium - containing protein identified 
by database search. 
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Figure 2: Spot 1. Identification of selenium – containing Enolase I.  
(1) : Identification of the selenium - containing protein (a) : NanoHPLC-ICP MS and NanoHPLC-ESI MS/MS 
analysis. (b) : ESI MS spectrum. (c) : Zoom of the ESI MS spectrum, Se-peptide detection by characteristic 
isotopic pattern. (d) : Peptide sequence identified. (e) : Sequence of the selenium - containing protein identified 
by database search.  
(2) : Identification of the sulfur homologue (a) : NanoHPLC-ICP MS and nanoHPLC-ESI MS/MS analysis.  
(b) : ESI MS spectrum. (c) : Zoom of the ESI MS spectrum, S-peptide detection by characteristic isotopic 
pattern.  (d) : ESI MS/MS spectrum. (e) : Peptide sequence identified. (f) : Sequence of the sulfur - containing 
protein identified by database search.  
 

S  I  V   P  S  G  A   S   T  G  V  H  E  A  L  E   SeM RS  I  V   P  S  G  A   S   T  G  V  H  E  A  L  E   SeM R
156,10335,14464,18577,26648,29777,33914,381013,441070,461171,501258,531329,561386,581473,611570,661669,721782,80 156,10335,14464,18577,26648,29777,33914,381013,441070,461171,501258,531329,561386,581473,611570,661669,721782,80

87,03 200,11 299,17 396,22 483,25 540,27 611,30 698,33 799,37 856,39 955,45 1092,50 1292,571221,54 1405,65 1534,69 1713,7387,03 200,11 299,17 396,22 483,25 540,27 611,30 698,33 799,37 856,39 955,45 1092,50 1292,571221,54 1405,65 1534,69 1713,73

MAVSKVYARS VYDSRGNPTV EVELTTEKGV FRSIVPSGAS TGVHEALESeMR DGDKSKWMGK GVLHAVKNVN 
DVIAPAFVKA NIDVKDQKAV DDFLISLDGT ANKSKLGANA ILGVSLAASR AAAAEKNVPL YKHLADLSKS KTSPYVLPVP
FLNVLNGGSH AGGALALQEF MIAPTGAKTF AEALRIGSEV YHNLKSLTKK RYGASAGNVG DEGGVAPNIQ TAEEALDLIV 
DAIKAAGHDG KVKIGLDCAS SEFFKDGKYD LDFKNPNSDK SKWLTGPQLA DLYHSLMKRY PIVSIEDPFA EDDWEAWSHF 
FKTAGIQIVA DDLTVTNPKR IATAIEKKAA DALLLKVNQI GTLSESIKAA QDSFAAGWGV MVSHRSGETE DTFIADLVVG
LRTGQIKTGA PARSERLAKL NQLLRIEEEL GDNAVFAGEN FHHGDKL 

MAVSKVYARS VYDSRGNPTV EVELTTEKGV FRSIVPSGAS TGVHEALESeMR DGDKSKWMGK GVLHAVKNVN 
DVIAPAFVKA NIDVKDQKAV DDFLISLDGT ANKSKLGANA ILGVSLAASR AAAAEKNVPL YKHLADLSKS KTSPYVLPVP
FLNVLNGGSH AGGALALQEF MIAPTGAKTF AEALRIGSEV YHNLKSLTKK RYGASAGNVG DEGGVAPNIQ TAEEALDLIV 
DAIKAAGHDG KVKIGLDCAS SEFFKDGKYD LDFKNPNSDK SKWLTGPQLA DLYHSLMKRY PIVSIEDPFA EDDWEAWSHF 
FKTAGIQIVA DDLTVTNPKR IATAIEKKAA DALLLKVNQI GTLSESIKAA QDSFAAGWGV MVSHRSGETE DTFIADLVVG
LRTGQIKTGA PARSERLAKL NQLLRIEEEL GDNAVFAGEN FHHGDKL 

400 600 800 1000
m/z, amu

0

100

200

300

400

Intensity
counts

628.0 629.0 630.0 631.0 632.0
m/z, amu

0

10

20

30

40

Intensity, counts

630.3345

629.6682 629.9968

630.6704

629.0060

631.0035

629.3410

631.3375

628.3550

0

100

200

300

400

0

20

40

60

80

100

120

0 10 20 30

XICIntensity, cps

Time, min

ICP MS
(a) (b) (c)

400 600 800 1000
m/z, amu

0

100

200

300

400

Intensity
counts

628.0 629.0 630.0 631.0 632.0
m/z, amu

0

10

20

30

40

Intensity, counts

630.3345

629.6682 629.9968

630.6704

629.0060

631.0035

629.3410

631.3375

628.3550

628.0 629.0 630.0 631.0 632.0
m/z, amu

0

10

20

30

40

Intensity, counts

630.3345

629.6682 629.9968

630.6704

629.0060

631.0035

629.3410

631.3375

628.3550

0

100

200

300

400

0

20

40

60

80

100

120

0 10 20 30

0

100

200

300

400

0

100

200

300

400

0

20

40

60

80

100

120

0 10 20 30

XICIntensity, cps

Time, min

ICP MS
(a) (b) (c)

(d)

(e)

0

100

200

300

400

0

20

40

60

80

100

120

0 10 20 30
0

100

200

300

400

0

100

200

300

400

0

20

40

60

80

100

120

0 10 20 30 400 600 800 1000
m/z, amu

0

200

400

600

Intensity, counts

614 616 618 620 622
m/z, amu

0

50

100

Intensity, counts

614.3492

614.6813

615.0194

615.3529

500 1000 1500
m/z, amu

0

20

40

60

80

Intensity, counts

b4 b5

b3

b6
b7y6y2

b3

b6
b7y6y2

S  I   V  P  S  G  A   S  T   G  V  H  E  A  L  E   M  RS  I   V  P  S  G  A   S  T   G  V  H  E  A  L  E   M  R

87,03 200,11 299,17 396,22 483,25 540,27 611,30 698,33 799,37 856,39 955,45 1092,50 1292,571221,54 1405,65 1534,69 1665,73

156,10287,14416,18529,26600,29729,33866,38965,441022,461123,501210,531281,561338,581425,611522,661621,721734,80

MAVSKVYARS VYDSRGNPTV EVELTTEKGV FRSIVPSGAS TGVHEALEMR DGDKSKWMGK
GVLHAVKNVN DVIAPAFVKA NIDVKDQKAV DDFLISLDGT ANKSKLGANA ILGVSLAASR 
AAAAEKNVPL YKHLADLSKS KTSPYVLPVP FLNVLNGGSH AGGALALQEF MIAPTGAKTF 
AEALRIGSEV YHNLKSLTKK RYGASAGNVG DEGGVAPNIQ TAEEALDLIV DAIKAAGHDG 
KVKIGLDCAS SEFFKDGKYD LDFKNPNSDK SKWLTGPQLA DLYHSLMKRY PIVSIEDPFA 
EDDWEAWSHF FKTAGIQIVA DDLTVTNPKR IATAIEKKAA DALLLKVNQI GTLSESIKAA 
QDSFAAGWGV MVSHRSGETE DTFIADLVVG LRTGQIKTGA PARSERLAKL NQLLRIEEEL 
GDNAVFAGEN FHHGDKL 

MAVSKVYARS VYDSRGNPTV EVELTTEKGV FRSIVPSGAS TGVHEALEMR DGDKSKWMGK
GVLHAVKNVN DVIAPAFVKA NIDVKDQKAV DDFLISLDGT ANKSKLGANA ILGVSLAASR 
AAAAEKNVPL YKHLADLSKS KTSPYVLPVP FLNVLNGGSH AGGALALQEF MIAPTGAKTF 
AEALRIGSEV YHNLKSLTKK RYGASAGNVG DEGGVAPNIQ TAEEALDLIV DAIKAAGHDG 
KVKIGLDCAS SEFFKDGKYD LDFKNPNSDK SKWLTGPQLA DLYHSLMKRY PIVSIEDPFA 
EDDWEAWSHF FKTAGIQIVA DDLTVTNPKR IATAIEKKAA DALLLKVNQI GTLSESIKAA 
QDSFAAGWGV MVSHRSGETE DTFIADLVVG LRTGQIKTGA PARSERLAKL NQLLRIEEEL 
GDNAVFAGEN FHHGDKL 

XIC

Intensity, cps

Time, min

ICP MS
(a) (b) (c)

(d)

(e)

(f)

(1) 

(2) 

2



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Spot 1. Identification of selenium – containing Enolase II. 
(1) : Identification of the selenium - containing protein (a) : NanoHPLC-ICP MS and NanoHPLC-ESI MS/MS 
analysis. (b) : ESI MS spectrum. (c) : Zoom of the ESI MS spectrum, Se-peptide detection by characteristic 
isotopic pattern. (d) : Peptide sequence identified. (e) : Sequence of the selenium - containing protein identified 
by database search.  
(2) : Identification of the sulfur homologue (a) : NanoHPLC-ICP MS and nanoHPLC-ESI MS/MS analysis.  
(b) : ESI MS spectrum. (c) : Zoom of the ESI MS spectrum, S-peptide detection by characteristic isotopic 
pattern. (d) : ESI MS/MS spectrum. (e) : Peptide sequence identified. (f) : Sequence of the sulfur - containing 
protein identified by database search.  
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Figure 4: Spot 2. Identification of selenium – containing HSP SSA1.  
(1): Identification of the sulfur homologue. (a) : NanoHPLC-ICP MS and NanoHPLC-ESI MS/MS analysis. 
(b) : ESI MS spectrum. (c) : Zoom of the ESI MS spectrum, S-peptide detection by characteristic isotopic 
pattern. (d) : ESI MS/MS spectrum. (e) : Peptide sequence identified. (f) : Sequence of the sulfur - containing 
protein identified by database search.  
(2): Identification of the selenium - containing protein (a) : NanoHPLC-ICP MS and nanoHPLC-ESI MS/MS 
analysis. (b) : ESI MS spectrum. (c) : Zoom of the ESI MS spectrum, Se-peptide detection by characteristic 
isotopic pattern. (d) : Peptide sequence identified. (e) : Sequence of the selenium - containing protein identified 
by database search.  
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Figure 5: Spot 3. Identification of selenium – containing Phosphoglycerate kinase  
(1) : Identification of the selenium - containing protein (a) : NanoHPLC-ICP MS and NanoHPLC-ESI MS/MS 
analysis. (b) : ESI MS spectrum. (c) : Zoom of the ESI MS spectrum, Se-peptide detection by characteristic 
isotopic pattern. (d) : Peptide sequence identified. (e) : Sequence of the selenium - containing protein identified 
by database search.  
(2) : Identification of the sulfur homologue (a) : NanoHPLC-ICP MS and nanoHPLC-ESI MS/MS analysis.  
(b) : ESI MS spectrum. (c) : Zoom of the ESI MS spectrum, S-peptide detection by characteristic isotopic 
pattern. (d) : ESI MS/MS spectrum. (e) : Peptide sequence identified. (f) : Sequence of the sulfur - containing 
protein identified by database search.  
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Figure 6: Spot 4. Identification of selenium - containing Peptidyl-prolyl cis-trans isomerase.  
(1) : Identification of the selenium - containing protein. (2) : Identification of the sulfur homologue.  
(a) :  NanoHPLC-ICP MS and NanoHPLC-ESI MS/MS analysis. (b) : ESI MS spectrum. (c) : Zoom of the ESI 
MS spectrum, peptide detection by characteristic isotopic pattern. (d) : ESI MS/MS spectrum. (e) : Peptide 
sequence identified. (f) : Sequence of the protein identified by database search.  
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Figure 7: Spot 8. Identification of selenium - containing Phosphoglycerate mutase 1.  
(1): Identification of the selenium - containing protein. (2): Identification of the sulfur homologue.  
(a) :  NanoHPLC-ICP MS and NanoHPLC-ESI MS/MS analysis. (b) : ESI MS spectrum. (c) : Zoom of the ESI 
MS spectrum, peptide detection by characteristic isotopic pattern. (d) : ESI MS/MS spectrum. (e) : Peptide 
sequence identified. (f) : Sequence of the protein identified by database search. 
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Figure 8: Spot 9. Identification of selenium – containing Adenylate kinase.  
(1): Identification of the selenium - containing protein. (2): Identification of the sulfur homologue.  
(a) :  NanoHPLC-ICP MS and NanoHPLC-ESI MS/MS analysis. (b) : ESI MS spectrum. (c) : Zoom of the ESI 
MS spectrum, peptide detection by characteristic isotopic pattern. (d) : ESI MS/MS spectrum. (e) : Peptide 
sequence identified. (f) : Sequence of the protein identified by database search.  
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Figure 9: Spot 9. Identification of selenium - containing Elongation factor 1-beta.  
(1) : Identification of the selenium - containing protein. (a) : NanoHPLC-ICP MS and NanoHPLC-ESI MS/MS 
analysis. (b) : ESI MS spectrum. (c) : Zoom of the ESI MS spectrum, Se-peptide detection by characteristic 
isotopic pattern. (d) : ESI MS/MS spectrum. (e) : peptide sequence identified. (f) : Sequence of the selenium - 
containing protein identified by database search.  
(2): Identification of the sulfur homologue. (a) : NanoHPLC-ICP MS and nanoHPLC-ESI MS/MS analysis. (b) : 
ESI MS spectrum. (c) : Zoom of the ESI MS spectrum, S-peptide detection by characteristic isotopic pattern. 
(d) : peptide sequence identified. (e) : Sequence of the sulfur - containing protein identified by database search. 
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Figure 10: Spot 9.  Identification of selenium – containing Thioredoxin II.  
(1): Identification of the sulfur homologue. (a) : NanoHPLC-ICP MS and NanoHPLC-ESI MS/MS analysis.  
(b) : ESI MS spectrum. (c) : Zoom of the ESI MS spectrum, S-peptide detection by characteristic isotopic 
pattern. (d) : ESI MS/MS spectrum. (e) : Peptide sequence identified. (f) : Sequence of the sulfur - containing 
protein identified by database search.  
(2): Identification of the selenium - containing protein (a) : NanoHPLC-ICP MS and nanoHPLC-ESI MS/MS 
analysis. (b) : ESI MS spectrum. (c) : Zoom of the ESI MS spectrum, Se-peptide detection by characteristic 
isotopic pattern. (d) : Peptide sequence identified. (e) : Sequence of the selenium - containing protein identified 
by database search.  
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Figure 11: Spot 10. Identification of selenium – containing Malate dehydrogenase. 
(a) :  NanoHPLC-ICP MS and NanoHPLC-ESI MS/MS analysis. (b) : ESI MS spectrum. (c) : Zoom of the ESI 
MS spectrum, Se-peptide detection by characteristic isotopic pattern. (d) : ESI MS/MS spectrum. (e) : Peptide 
sequence identified. (f) :  Sequence of the selenium - containing protein identified by database search. 
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Figure 12: Spot 13. Identification of selenium - containing HSP 10.  
(1): Identification of the selenium - containing protein. (2): Identification of the sulfur homologue.  
(a) :  NanoHPLC-ICP MS and NanoHPLC-ESI MS/MS analysis. (b) : ESI MS spectrum. (c) : Zoom of the ESI 
MS spectrum, peptide detection by characteristic isotopic pattern. (d) : ESI MS/MS spectrum. (e) : Peptide 
sequence identified. (f) : Sequence of the protein identified by database search. 
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Figure 13: Spot 14. Identification of selenium - containing Superoxide dismutase. 
(1): Identification of the selenium - containing protein. (2): Identification of the sulfur homologue.  
(a) :  NanoHPLC-ICP MS and NanoHPLC-ESI MS/MS analysis. (b) : ESI MS spectrum. (c) : Zoom of the ESI 
MS spectrum, peptide detection by characteristic isotopic pattern. (d) : ESI MS/MS spectrum. (e) : Peptide 
sequence identified. (f) : Sequence of the protein identified by database search.  
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