Disaccharide standards 1-8

Table 7.6. Analysis of MSMS fragmentation ions from ∆UA-GlcNAc (Standard 1).
	Structure 
	m/z

	B
	158.02

	C
	176.03

	Z
	203.08

	^{2,4}A_{GlcNAc}
	218.04

	^{0,2}A_{GlcNAc}
	278.06

	^{1,3}X_{GlcNAc}
	278.06

	Parent ion
	379.11


Table 7.7. Analysis of MSMS fragmentation ions from ∆UA-GlcNAc 6S (Standard 2).
	Structure
	m/z

	^{0,4}A_{GlcNAc}
	139.98

	^{3,5}A_{GlcNAc}Y
	153.99

	B
	158.02

	^{2,5}A_{GlcNAc}Z
	165.99

	C
	176.03

	^{0,2}A_{GlcNAc}Y
	200.00

	^{1,3}X_{GlcNAc}Y
	200.00

	^{0,2}A_{GlcNAc}^{0,2}X_{4uIdoA}
	242.01

	^{0,3}A_{GlcNAc}^{0,3}X_{4uIdoA}
	242.01

	^{2,5}A_{GlcNAc}^{2,5}X_{4uIdoA}
	242.01

	^{3,5}A_{GlcNAc}^{3,5}X_{4uIdoA}
	242.01

	^{1,3}X_{GlcNAc}^{0,2}X_{4uIdoA}
	242.01

	^{0,2}A_{GlcNAc}
	278.06

	^{1,3}X_{GlcNAc}
	278.06

	^{2,5}X_{4uIdoA}
	279.10

	^{1,5}A_{GlcNAc}^{1,5}X_{4uIdoA}
	283.04

	Z
	283.04

	Y
	301.05

	^{1,5}A_{GlcNAc}^{3,5}X_{4uIdoA}
	343.06

	^{0,2}X_{4uIdoA}
	343.06

	^{0,2}A_{GlcNAc}
	358.02

	^{1,3}X_{GlcNAc}
	358.02

	
	379.11

	Parent ion 
	459.07


Table 7.8. Analysis of MSMS fragmentation ions from ∆UA-GlcNS (Standard 3).
	Structure
	m/z

	^{1,3}A_{GlcN}
	138.99

	^{0,2}X_{GlcN}
	138.99

	B
	158.02

	C
	176.03

	Y
	179.08

	^{0,4}X_{GlcN}Z
	181.00

	^{1,4}A_{GlcN}^{0,2}X_{4uIdoA}
	211.02

	Z
	241.03

	^{1,4}A_{GlcN}^{0,3}X_{4uIdoA}
	241.03

	^{1,5}A_{GlcN}^{1,5}X_{4uIdoA}
	241.03

	^{0,4}X_{GlcN}^{0,2}X_{4uIdoA}
	241.03

	^{1,4}A_{GlcN}
	247.07

	Y
	259.04

	^{0,2}A_{GlcN}
	278.06

	^{1,3}X_{GlcN}
	278.06

	^{0,2}X_{4uIdoA}
	301.05

	^{1,5}A_{GlcN}^{3,5}X_{4uIdoA}
	301.05

	
	337.10

	 Parent ion
	417.06


Table 7.9. Analysis of MSMS fragmentation ions from ∆UA-GlcNS 6S (Standard 4).
	Structure
	m/z

	^{1,3}A_{GlcN}
	138.99

	^{0,2}X_{GlcN}
	138.99

	^{0,4}A_{GlcN}
	139.98

	^{2,4}A_{GlcN}
	218.04

	^{1,4}A_{GlcN}
	247.07

	^{0,2}A_{GlcN}^{2,5}X_{4uIdoA}
	258.00

	^{0,3}A_{GlcN}^{3,5}X_{4uIdoA}
	258.00

	^{1,3}X_{GlcN}^{2,5}X_{4uIdoA}
	258.00

	Y
	259.04

	^{2,5}A_{GlcN}
	262.07

	^{1,4}A_{GlcN}^{1,3}X_{4uIdoA}
	267.00

	^{3,5}X_{4uIdoA}
	267.10

	^{0,3}A_{GlcN}^{1,3}X_{4uIdoA}
	267.99

	^{0,4}X_{GlcN}^{0,3}X_{4uIdoA}
	271.04

	^{1,5}A_{GlcN}^{2,5}X_{4uIdoA}
	271.04

	^{0,2}A_{GlcN}^{0,3}X_{4uIdoA}
	272.02

	^{2,5}A_{GlcN}^{3,5}X_{4uIdoA}
	272.02

	^{1,3}X_{GlcN}^{0,3}X_{4uIdoA}
	272.02

	^{1,5}A_{GlcN}Z
	274.98

	^{1,3}X_{4uIdoA}
	277.08

	^{0,4}X_{GlcN}
	277.08

	^{0,2}A_{GlcN}
	278.06

	^{1,3}X_{GlcN}
	278.06

	^{2,4}X_{GlcN}
	278.97

	^{2,5}A_{GlcN}^{1,3}X_{4uIdoA}
	282.00

	^{1,5}A_{GlcN}^{0,3}X_{4uIdoA}
	285.05

	^{1,5}X_{4uIdoA}
	287.03

	^{0,4}X_{GlcN}^{3,5}X_{4uIdoA}
	287.03

	^{0,2}A_{GlcN}^{3,5}X_{4uIdoA}
	288.02

	^{1,3}X_{GlcN}^{3,5}X_{4uIdoA}
	288.02

	^{1,5}A_{GlcN}
	291.10

	^{1,5}A_{GlcN}Y
	292.99

	^{0,4}X_{GlcN}^{1,3}X_{4uIdoA}
	297.02

	^{0,2}A_{GlcN}^{1,3}X_{4uIdoA}
	298.00

	^{1,3}X_{GlcN}^{1,3}X_{4uIdoA}
	298.00

	^{0,2}X_{4uIdoA}
	301.05

	^{1,5}A_{GlcN}^{3,5}X_{4uIdoA}
	301.05

	^{1,5}A_{GlcN}^{1,3}X_{4uIdoA}
	311.03

	^{3,5}A_{GlcN}
	312.02

	^{2,5}X_{4uIdoA}
	317.04

	Z
	320.98

	^{1,5}A_{GlcN}^{1,5}X_{4uIdoA}
	320.98

	^{1,4}A_{GlcN}
	327.03

	^{0,3}A_{GlcN}
	328.01

	^{0,3}X_{4uIdoA}
	331.06

	^{1,5}A_{GlcN}^{0,2}X_{4uIdoA}
	335.00

	
	337.10

	Y
	338.99

	^{2,5}A_{GlcN}
	342.03

	^{3,5}X_{4uIdoA}
	347.05

	^{1,5}A_{GlcN}^{2,5}X_{4uIdoA}
	350.99

	^{1,3}X_{4uIdoA}
	357.04

	^{0,4}X_{GlcN}
	357.04

	^{0,2}A_{GlcN}
	358.02

	^{1,3}X_{GlcN}
	358.02

	^{1,5}A_{GlcN}^{0,3}X_{4uIdoA}
	365.01

	^{1,5}X_{4uIdoA}
	366.99

	^{1,5}A_{GlcN}
	371.05

	^{0,2}X_{4uIdoA}
	381.00

	^{1,5}A_{GlcN}^{3,5}X_{4uIdoA}
	381.00

	^{1,5}A_{GlcN}^{1,3}X_{4uIdoA}
	390.99

	^{2,5}X_{4uIdoA}
	397.00

	^{0,3}X_{4uIdoA}
	411.01

	
	417.06

	^{3,5}X_{4uIdoA}
	427.01

	^{1,3}X_{4uIdoA}
	436.99

	^{1,5}A_{GlcN}
	451.01

	 Parent ion
	497.01


Table 7.10. Analysis of MSMS fragmentation ions from ∆UA 2S-GlcNS (Standard 5).
	Structure
	m/z

	B^{0,2}X_{4uIdoA}
	121.97

	B^{2,5}X_{4uIdoA}
	137.96

	^{1,3}A_{GlcN}
	138.99

	^{0,2}X_{GlcN}
	138.99

	^{1,3}A_{4uIdoA}
	139.98

	C^{0,2}X_{4uIdoA}
	139.98

	^{1,4}A_{GlcN}Z
	150.99

	B^{0,3}X_{4uIdoA}
	151.98

	^{2,5}X_{GlcN}
	154.99

	C^{2,5}X_{4uIdoA}
	155.97

	B
	158.02

	Z
	161.07

	B^{3,5}X_{4uIdoA}
	167.97

	^{1,4}A_{GlcN}Y
	169.00

	^{0,3}X_{GlcN}
	169.00

	C^{0,3}X_{4uIdoA}
	169.99

	C
	176.03

	Y
	179.08

	^{0,4}X_{GlcN}Z
	181.00

	^{2,4}A_{GlcN}^{0,2}X_{4uIdoA}
	181.99

	^{3,5}X_{GlcN}
	185.00

	C^{3,5}X_{4uIdoA}
	185.98

	^{1,5}A_{GlcN}Z
	195.02

	^{3,5}A_{GlcN}^{0,2}X_{4uIdoA}
	196.00

	^{1,4}A_{GlcN}^{1,5}X_{4uIdoA}
	197.00

	^{2,4}A_{GlcN}^{2,5}X_{4uIdoA}
	197.98

	^{0,4}X_{GlcN}Y
	199.02

	^{2,4}X_{GlcN}
	199.02

	^{1,5}X_{4uIdoA}
	207.07

	^{1,5}A_{4uIdoA}
	209.98

	^{1,4}A_{GlcN}^{0,2}X_{4uIdoA}
	211.02

	^{0,3}A_{GlcN}^{0,2}X_{4uIdoA}
	212.00

	^{2,4}A_{GlcN}^{0,3}X_{4uIdoA}
	212.00

	^{3,5}A_{GlcN}^{2,5}X_{4uIdoA}
	212.00

	^{1,5}A_{GlcN}Y
	213.03

	^{2,4}A_{GlcN}
	218.04

	^{0,2}X_{4uIdoA}
	221.09

	^{2,5}A_{GlcN}^{0,2}X_{4uIdoA}
	226.01

	^{3,5}A_{GlcN}^{0,3}X_{4uIdoA}
	226.01

	^{1,4}A_{GlcN}^{2,5}X_{4uIdoA}
	227.01

	^{0,4}X_{GlcN}^{1,5}X_{4uIdoA}
	227.01

	^{2,4}A_{GlcN}^{3,5}X_{4uIdoA}
	227.99

	^{0,3}A_{GlcN}^{2,5}X_{4uIdoA}
	227.99

	^{3,5}A_{GlcN}
	232.06

	^{2,5}X_{4uIdoA}
	237.08

	B
	237.98

	Z
	241.03

	^{1,4}A_{GlcN}^{0,3}X_{4uIdoA}
	241.03

	^{1,5}A_{GlcN}^{1,5}X_{4uIdoA}
	241.03

	^{0,4}X_{GlcN}^{0,2}X_{4uIdoA}
	241.03

	^{0,2}A_{GlcN}^{0,2}X_{4uIdoA}
	242.01

	^{3,5}A_{GlcN}^{3,5}X_{4uIdoA}
	242.01

	^{1,3}X_{GlcN}^{0,2}X_{4uIdoA}
	242.01

	^{0,3}A_{GlcN}^{0,3}X_{4uIdoA}
	242.01

	^{2,5}A_{GlcN}^{2,5}X_{4uIdoA}
	242.01

	^{1,4}A_{GlcN}
	247.07

	^{0,3}A_{GlcN}
	248.05

	^{0,3}X_{4uIdoA}
	251.10

	^{1,5}A_{GlcN}^{0,2}X_{4uIdoA}
	255.04

	C
	255.99

	^{2,5}A_{GlcN}^{0,3}X_{4uIdoA}
	256.03

	^{1,4}A_{GlcN}^{3,5}X_{4uIdoA}
	257.02

	^{0,4}X_{GlcN}^{2,5}X_{4uIdoA}
	257.02

	^{0,2}A_{GlcN}^{2,5}X_{4uIdoA}
	258.00

	^{0,3}A_{GlcN}^{3,5}X_{4uIdoA}
	258.00

	^{1,3}X_{GlcN}^{2,5}X_{4uIdoA}
	258.00

	Y
	259.04

	^{2,5}A_{GlcN}
	262.07

	^{1,4}A_{GlcN}^{1,3}X_{4uIdoA}
	267.00

	^{3,5}X_{4uIdoA}
	267.10

	^{0,4}X_{GlcN}^{0,3}X_{4uIdoA}
	271.04

	^{1,5}A_{GlcN}^{2,5}X_{4uIdoA}
	271.04

	^{0,2}A_{GlcN}^{0,3}X_{4uIdoA}
	272.02

	^{2,5}A_{GlcN}^{3,5}X_{4uIdoA}
	272.02

	^{1,3}X_{GlcN}^{0,3}X_{4uIdoA}
	272.02

	^{1,3}X_{4uIdoA}
	277.08

	^{0,4}X_{GlcN}
	277.08

	^{0,2}A_{GlcN}
	278.06

	^{1,3}X_{GlcN}
	278.06

	^{1,5}A_{GlcN}^{0,3}X_{4uIdoA}
	285.05

	^{1,5}X_{4uIdoA}
	287.03

	^{0,4}X_{GlcN}^{3,5}X_{4uIdoA}
	287.03

	^{0,2}A_{GlcN}^{3,5}X_{4uIdoA}
	288.02

	^{1,3}X_{GlcN}^{3,5}X_{4uIdoA}
	288.02

	^{1,4}A_{GlcN}^{0,2}X_{4uIdoA}
	290.97

	^{1,5}A_{GlcN}
	291.10

	^{0,4}X_{GlcN}^{1,3}X_{4uIdoA}
	297.02

	^{2,4}A_{GlcN}
	298.00

	^{0,2}X_{4uIdoA}
	301.05

	^{1,5}A_{GlcN}^{3,5}X_{4uIdoA}
	301.05

	^{1,4}A_{GlcN}^{2,5}X_{4uIdoA}
	306.97

	^{1,5}A_{GlcN}^{1,3}X_{4uIdoA}
	311.03

	^{3,5}A_{GlcN}
	312.02

	^{2,5}X_{4uIdoA}
	317.04

	^{1,4}A_{GlcN}^{0,3}X_{4uIdoA}
	320.98

	^{0,4}X_{GlcN}^{0,2}X_{4uIdoA}
	320.98

	^{1,4}A_{GlcN}
	327.03

	^{0,3}A_{GlcN}
	328.01

	^{0,3}X_{4uIdoA}
	331.06

	^{1,5}A_{GlcN}^{0,2}X_{4uIdoA}
	335.00

	^{1,4}A_{GlcN}^{3,5}X_{4uIdoA}
	336.98

	^{0,4}X_{GlcN}^{2,5}X_{4uIdoA}
	336.98

	
	337.10

	^{2,5}A_{GlcN}
	342.03

	^{3,5}X_{4uIdoA}
	347.05

	^{1,5}A_{GlcN}^{2,5}X_{4uIdoA}
	350.99

	^{0,4}X_{GlcN}^{0,3}X_{4uIdoA}
	350.99

	^{1,3}X_{4uIdoA}
	357.04

	^{0,4}X_{GlcN}
	357.04

	^{0,2}A_{GlcN}
	358.02

	^{1,3}X_{GlcN}
	358.02

	^{1,5}A_{GlcN}^{0,3}X_{4uIdoA}
	365.01

	^{0,4}X_{GlcN}^{3,5}X_{4uIdoA}
	366.99

	^{1,5}A_{GlcN}
	371.05

	^{0,2}X_{4uIdoA}
	381.00

	^{1,5}A_{GlcN}^{3,5}X_{4uIdoA}
	381.00

	^{2,5}X_{4uIdoA}
	397.00

	^{1,4}A_{GlcN}
	406.98

	^{0,3}X_{4uIdoA}
	411.01

	
	417.06

	^{3,5}X_{4uIdoA}
	427.01

	^{0,4}X_{GlcN}
	436.99

	^{1,5}A_{GlcN}
	451.01

	 Parent ion 
	497.01


Table 7.11. Analysis of MSMS fragmentation ions from ∆UA 2S -GlcNS 6S (Standard 6).

	Structure
	m/z

	B^{0,2}X_{4uIdoA}
	121.97

	^{3,5}A_{GlcN}Z
	135.98

	B^{2,5}X_{4uIdoA}
	137.96

	^{1,3}A_{GlcN}
	138.99

	^{0,2}X_{GlcN}
	138.99

	^{1,3}A_{4uIdoA}
	139.98

	^{0,4}A_{GlcN}
	139.98

	C^{0,2}X_{4uIdoA}
	139.98

	^{1,4}A_{GlcN}Z
	150.99

	^{0,3}A_{GlcN}Z
	151.98

	B^{0,3}X_{4uIdoA}
	151.98

	^{3,5}A_{GlcN}Y
	153.99

	^{2,5}X_{GlcN}
	154.99

	C^{2,5}X_{4uIdoA}
	155.97

	B
	158.02

	Z
	161.07

	^{2,5}A_{GlcN}Z
	165.99

	B^{3,5}X_{4uIdoA}
	167.97

	^{1,4}A_{GlcN}Y
	169.00

	^{0,3}X_{GlcN}
	169.00

	^{0,3}A_{GlcN}Y
	169.99

	C^{0,3}X_{4uIdoA}
	169.99

	^{1,4}X_{GlcN}
	169.99

	C
	176.03

	Y
	179.08

	^{0,4}X_{GlcN}Z
	181.00

	^{0,2}A_{GlcN}Z
	181.99

	^{3,5}A_{GlcN}^{1,5}X_{4uIdoA}
	181.99

	^{1,3}X_{GlcN}Z
	181.99

	^{2,4}A_{GlcN}^{0,2}X_{4uIdoA}
	181.99

	^{2,5}A_{GlcN}Y
	184.00

	^{3,5}X_{GlcN}
	185.00

	C^{3,5}X_{4uIdoA}
	185.98

	^{1,5}A_{GlcN}Z
	195.02

	^{3,5}A_{GlcN}^{0,2}X_{4uIdoA}
	196.00

	^{1,4}A_{GlcN}^{1,5}X_{4uIdoA}
	197.00

	^{0,3}A_{GlcN}^{1,5}X_{4uIdoA}
	197.98

	^{2,4}A_{GlcN}^{2,5}X_{4uIdoA}
	197.98

	^{0,4}X_{GlcN}Y
	199.02

	^{2,4}X_{GlcN}
	199.02

	^{0,2}A_{GlcN}Y
	200.00

	^{1,3}X_{GlcN}Y
	200.00

	^{1,5}X_{4uIdoA}
	207.07

	^{1,5}A_{4uIdoA}
	209.98

	^{1,4}A_{GlcN}^{0,2}X_{4uIdoA}
	211.02

	^{0,3}A_{GlcN}^{0,2}X_{4uIdoA}
	212.00

	^{2,5}A_{GlcN}^{1,5}X_{4uIdoA}
	212.00

	^{3,5}A_{GlcN}^{2,5}X_{4uIdoA}
	212.00

	^{2,4}A_{GlcN}^{0,3}X_{4uIdoA}
	212.00

	^{1,5}A_{GlcN}Y
	213.03

	^{2,4}A_{GlcN}
	218.04

	^{0,2}X_{4uIdoA}
	221.09

	^{2,5}A_{GlcN}^{0,2}X_{4uIdoA}
	226.01

	^{3,5}A_{GlcN}^{0,3}X_{4uIdoA}
	226.01

	^{1,4}A_{GlcN}^{2,5}X_{4uIdoA}
	227.01

	^{0,4}X_{GlcN}^{1,5}X_{4uIdoA}
	227.01

	^{0,2}A_{GlcN}^{1,5}X_{4uIdoA}
	227.99

	^{0,3}A_{GlcN}^{2,5}X_{4uIdoA}
	227.99

	^{2,4}A_{GlcN}^{3,5}X_{4uIdoA}
	227.99

	^{1,3}X_{GlcN}^{1,5}X_{4uIdoA}
	227.99

	^{3,5}A_{GlcN}
	232.06

	^{2,5}X_{4uIdoA}
	237.08

	B
	237.98

	Z
	241.03

	^{1,4}A_{GlcN}^{0,3}X_{4uIdoA}
	241.03

	^{1,5}A_{GlcN}^{1,5}X_{4uIdoA}
	241.03

	^{0,4}X_{GlcN}^{0,2}X_{4uIdoA}
	241.03

	^{0,2}A_{GlcN}^{0,2}X_{4uIdoA}
	242.01

	^{0,3}A_{GlcN}^{0,3}X_{4uIdoA}
	242.01

	^{2,5}A_{GlcN}^{2,5}X_{4uIdoA}
	242.01

	^{3,5}A_{GlcN}^{3,5}X_{4uIdoA}
	242.01

	^{1,3}X_{GlcN}^{0,2}X_{4uIdoA}
	242.01

	^{1,4}A_{GlcN}
	247.07

	^{0,3}A_{GlcN}
	248.05

	^{0,3}X_{4uIdoA}
	251.10

	^{3,5}A_{GlcN}^{1,3}X_{4uIdoA}
	251.99

	^{1,5}A_{GlcN}^{0,2}X_{4uIdoA}
	255.04

	C
	255.99

	^{2,5}A_{GlcN}^{0,3}X_{4uIdoA}
	256.03

	^{1,4}A_{GlcN}^{3,5}X_{4uIdoA}
	257.02

	^{0,4}X_{GlcN}^{2,5}X_{4uIdoA}
	257.02

	^{0,2}A_{GlcN}^{2,5}X_{4uIdoA}
	258.00

	^{0,3}A_{GlcN}^{3,5}X_{4uIdoA}
	258.00

	^{1,3}X_{GlcN}^{2,5}X_{4uIdoA}
	258.00

	Y
	259.04

	^{2,5}A_{GlcN}
	262.07

	^{1,4}A_{GlcN}^{1,3}X_{4uIdoA}
	267.00

	^{3,5}X_{4uIdoA}
	267.10

	^{0,3}A_{GlcN}^{1,3}X_{4uIdoA}
	267.99

	^{0,4}X_{GlcN}^{0,3}X_{4uIdoA}
	271.04

	^{1,5}A_{GlcN}^{2,5}X_{4uIdoA}
	271.04

	^{0,2}A_{GlcN}^{0,3}X_{4uIdoA}
	272.02

	^{2,5}A_{GlcN}^{3,5}X_{4uIdoA}
	272.02

	^{1,3}X_{GlcN}^{0,3}X_{4uIdoA}
	272.02

	^{1,5}A_{GlcN}Z
	274.98

	^{3,5}A_{GlcN}^{0,2}X_{4uIdoA}
	275.96

	^{1,3}X_{4uIdoA}
	277.08

	^{0,4}X_{GlcN}
	277.08

	^{0,2}A_{GlcN}
	278.06

	^{1,3}X_{GlcN}
	278.06

	^{2,4}X_{GlcN}
	278.97

	^{2,5}A_{GlcN}^{1,3}X_{4uIdoA}
	282.00

	^{1,5}A_{GlcN}^{0,3}X_{4uIdoA}
	285.05

	^{1,5}X_{4uIdoA}
	287.03

	^{0,4}X_{GlcN}^{3,5}X_{4uIdoA}
	287.03

	^{0,2}A_{GlcN}^{3,5}X_{4uIdoA}
	288.02

	^{1,3}X_{GlcN}^{3,5}X_{4uIdoA}
	288.02

	^{1,4}A_{GlcN}^{0,2}X_{4uIdoA}
	290.97

	^{1,5}A_{GlcN}
	291.10

	^{0,3}A_{GlcN}^{0,2}X_{4uIdoA}
	291.96

	^{3,5}A_{GlcN}^{2,5}X_{4uIdoA}
	291.96

	^{1,5}A_{GlcN}Y
	292.99

	^{0,4}X_{GlcN}^{1,3}X_{4uIdoA}
	297.02

	^{0,2}A_{GlcN}^{1,3}X_{4uIdoA}
	298.00

	^{1,3}X_{GlcN}^{1,3}X_{4uIdoA}
	298.00

	^{2,4}A_{GlcN}
	298.00

	^{0,2}X_{4uIdoA}
	301.05

	^{1,5}A_{GlcN}^{3,5}X_{4uIdoA}
	301.05

	^{2,5}A_{GlcN}^{0,2}X_{4uIdoA}
	305.97

	^{3,5}A_{GlcN}^{0,3}X_{4uIdoA}
	305.97

	^{1,4}A_{GlcN}^{2,5}X_{4uIdoA}
	306.97

	^{0,3}A_{GlcN}^{2,5}X_{4uIdoA}
	307.95

	^{1,5}A_{GlcN}^{1,3}X_{4uIdoA}
	311.03

	^{3,5}A_{GlcN}
	312.02

	^{2,5}X_{4uIdoA}
	317.04

	Z
	320.98

	^{1,4}A_{GlcN}^{0,3}X_{4uIdoA}
	320.98

	^{1,5}A_{GlcN}^{1,5}X_{4uIdoA}
	320.98

	^{0,4}X_{GlcN}^{0,2}X_{4uIdoA}
	320.98

	^{0,2}A_{GlcN}^{0,2}X_{4uIdoA}
	321.97

	^{3,5}A_{GlcN}^{3,5}X_{4uIdoA}
	321.97

	^{1,3}X_{GlcN}^{0,2}X_{4uIdoA}
	321.97

	^{0,3}A_{GlcN}^{0,3}X_{4uIdoA}
	321.97

	^{2,5}A_{GlcN}^{2,5}X_{4uIdoA}
	321.97

	^{1,4}A_{GlcN}
	327.03

	^{0,3}A_{GlcN}
	328.01

	^{0,3}X_{4uIdoA}
	331.06

	^{1,5}A_{GlcN}^{0,2}X_{4uIdoA}
	335.00

	^{2,5}A_{GlcN}^{0,3}X_{4uIdoA}
	335.98

	^{1,4}A_{GlcN}^{3,5}X_{4uIdoA}
	336.98

	^{0,4}X_{GlcN}^{2,5}X_{4uIdoA}
	336.98

	
	337.10

	^{0,2}A_{GlcN}^{2,5}X_{4uIdoA}
	337.96

	^{0,3}A_{GlcN}^{3,5}X_{4uIdoA}
	337.96

	^{1,3}X_{GlcN}^{2,5}X_{4uIdoA}
	337.96

	Y
	338.99

	^{2,5}A_{GlcN}
	342.03

	^{3,5}X_{4uIdoA}
	347.05

	^{1,5}A_{GlcN}^{2,5}X_{4uIdoA}
	350.99

	^{0,4}X_{GlcN}^{0,3}X_{4uIdoA}
	350.99

	^{0,2}A_{GlcN}^{0,3}X_{4uIdoA}
	351.98

	^{2,5}A_{GlcN}^{3,5}X_{4uIdoA}
	351.98

	^{1,3}X_{GlcN}^{0,3}X_{4uIdoA}
	351.98

	^{1,3}X_{4uIdoA}
	357.04

	^{0,4}X_{GlcN}
	357.04

	^{0,2}A_{GlcN}
	358.02

	^{1,3}X_{GlcN}
	358.02

	^{1,5}A_{GlcN}^{0,3}X_{4uIdoA}
	365.01

	^{1,5}X_{4uIdoA}
	366.99

	^{0,4}X_{GlcN}^{3,5}X_{4uIdoA}
	366.99

	^{0,2}A_{GlcN}^{3,5}X_{4uIdoA}
	367.97

	^{1,3}X_{GlcN}^{3,5}X_{4uIdoA}
	367.97

	^{1,5}A_{GlcN}
	371.05

	^{0,2}X_{4uIdoA}
	381.00

	^{1,5}A_{GlcN}^{3,5}X_{4uIdoA}
	381.00

	^{1,5}A_{GlcN}^{1,3}X_{4uIdoA}
	390.99

	^{3,5}A_{GlcN}
	391.97

	^{2,5}X_{4uIdoA}
	397.00

	^{1,4}A_{GlcN}
	406.98

	^{0,3}A_{GlcN}
	407.97

	^{0,3}X_{4uIdoA}
	411.01

	^{1,5}A_{GlcN}^{0,2}X_{4uIdoA}
	414.95

	
	417.06

	^{2,5}A_{GlcN}
	421.98

	^{3,5}X_{4uIdoA}
	427.01

	^{1,5}A_{GlcN}^{2,5}X_{4uIdoA}
	430.95

	^{1,3}X_{4uIdoA}
	436.99

	^{0,4}X_{GlcN}
	436.99

	^{0,2}A_{GlcN}
	437.98

	^{1,3}X_{GlcN}
	437.98

	^{1,5}A_{GlcN}^{0,3}X_{4uIdoA}
	444.97

	^{1,5}A_{GlcN}
	451.01

	^{0,2}X_{4uIdoA}
	460.96

	^{1,5}A_{GlcN}^{3,5}X_{4uIdoA}
	460.96

	^{2,5}X_{4uIdoA}
	476.96

	^{0,3}X_{4uIdoA}
	490.97

	
	497.01

	^{3,5}X_{4uIdoA}
	506.97

	^{1,5}A_{GlcN}
	530.97

	 Parent ion
	576.97


Table 7.12. Analysis of MSMS fragmentation ions from ∆UA 2S-GlcNAc (Standard 7).
	Structure 
	m/z

	B^{0,2}X_{4uIdoA}
	121.97

	B^{2,5}X_{4uIdoA}
	137.96

	^{1,3}A_{4uIdoA}
	139.98

	C^{0,2}X_{4uIdoA}
	139.98

	B^{0,3}X_{4uIdoA}
	151.98

	C^{2,5}X_{4uIdoA}
	155.97

	B
	158.02

	B^{3,5}X_{4uIdoA}
	167.97

	C^{0,3}X_{4uIdoA}
	169.99

	C
	176.03

	^{2,4}A_{GlcNAc}^{0,2}X_{4uIdoA}
	181.99

	C^{3,5}X_{4uIdoA}
	185.98

	^{3,5}A_{GlcNAc}^{0,2}X_{4uIdoA}
	196.00

	^{2,4}A_{GlcNAc}^{2,5}X_{4uIdoA}
	197.98

	Z
	203.08

	^{1,5}A_{4uIdoA}
	209.98

	^{0,3}A_{GlcNAc}^{0,2}X_{4uIdoA}
	212.00

	^{2,4}A_{GlcNAc}^{0,3}X_{4uIdoA}
	212.00

	^{3,5}A_{GlcNAc}^{2,5}X_{4uIdoA}
	212.00

	^{2,4}A_{GlcNAc}
	218.04

	Y
	221.09

	^{2,5}A_{GlcNAc}^{0,2}X_{4uIdoA}
	226.01

	^{3,5}A_{GlcNAc}^{0,3}X_{4uIdoA}
	226.01

	^{2,4}A_{GlcNAc}^{3,5}X_{4uIdoA}
	227.99

	^{0,3}A_{GlcNAc}^{2,5}X_{4uIdoA}
	227.99

	^{3,5}A_{GlcNAc}
	232.06

	B
	237.98

	^{0,2}A_{GlcNAc}^{0,2}X_{4uIdoA}
	242.01

	^{3,5}A_{GlcNAc}^{3,5}X_{4uIdoA}
	242.01

	^{1,3}X_{GlcNAc}^{0,2}X_{4uIdoA}
	242.01

	^{0,3}A_{GlcNAc}^{0,3}X_{4uIdoA}
	242.01

	^{2,5}A_{GlcNAc}^{2,5}X_{4uIdoA}
	242.01

	^{0,3}A_{GlcNAc}
	248.05

	^{1,5}X_{4uIdoA}
	249.08

	^{1,4}A_{GlcNAc}^{0,2}X_{4uIdoA}
	253.03

	C
	255.99

	^{2,5}A_{GlcNAc}^{0,3}X_{4uIdoA}
	256.03

	^{0,2}A_{GlcNAc}^{2,5}X_{4uIdoA}
	258.00

	^{0,3}A_{GlcNAc}^{3,5}X_{4uIdoA}
	258.00

	^{1,3}X_{GlcNAc}^{2,5}X_{4uIdoA}
	258.00

	^{2,5}A_{GlcNAc}
	262.07

	^{0,2}X_{4uIdoA}
	263.10

	^{1,4}A_{GlcNAc}^{2,5}X_{4uIdoA}
	269.02

	^{0,2}A_{GlcNAc}^{0,3}X_{4uIdoA}
	272.02

	^{2,5}A_{GlcNAc}^{3,5}X_{4uIdoA}
	272.02

	^{1,3}X_{GlcNAc}^{0,3}X_{4uIdoA}
	272.02

	^{0,2}A_{GlcNAc}
	278.06

	^{1,3}X_{GlcNAc}
	278.06

	^{2,5}X_{4uIdoA}
	279.10

	^{0,4}X_{GlcNAc}^{0,2}X_{4uIdoA}
	283.04

	^{1,4}A_{GlcNAc}^{0,3}X_{4uIdoA}
	283.04

	^{0,2}A_{GlcNAc}^{3,5}X_{4uIdoA}
	288.02

	^{1,3}X_{GlcNAc}^{3,5}X_{4uIdoA}
	288.02

	^{1,4}A_{GlcNAc}
	289.08

	^{0,3}X_{4uIdoA}
	293.11

	^{1,5}A_{GlcNAc}^{0,2}X_{4uIdoA}
	297.05

	^{2,4}A_{GlcNAc}
	298.00

	^{1,4}A_{GlcNAc}^{3,5}X_{4uIdoA}
	299.03

	^{0,4}X_{GlcNAc}^{2,5}X_{4uIdoA}
	299.03

	^{3,5}X_{4uIdoA}
	309.11

	^{3,5}A_{GlcNAc}
	312.02

	^{1,5}A_{GlcNAc}^{2,5}X_{4uIdoA}
	313.05

	^{0,4}X_{GlcNAc}^{0,3}X_{4uIdoA}
	313.05

	^{0,4}X_{GlcNAc}
	319.09

	^{1,3}X_{4uIdoA}
	319.09

	^{1,5}A_{GlcNAc}^{0,3}X_{4uIdoA}
	327.06

	^{0,3}A_{GlcNAc}
	328.01

	^{0,4}X_{GlcNAc}^{3,5}X_{4uIdoA}
	329.04

	^{1,5}A_{GlcNAc}
	333.11

	^{2,5}A_{GlcNAc}
	342.03

	^{1,5}A_{GlcNAc}^{3,5}X_{4uIdoA}
	343.06

	^{0,2}X_{4uIdoA}
	343.06

	^{0,2}A_{GlcNAc}
	358.02

	^{1,3}X_{GlcNAc}
	358.02

	^{2,5}X_{4uIdoA}
	359.05

	^{1,4}A_{GlcNAc}
	369.04

	^{0,3}X_{4uIdoA}
	373.07

	
	379.11

	^{3,5}X_{4uIdoA}
	389.06

	^{0,4}X_{GlcNAc}
	399.05

	^{1,5}A_{GlcNAc}
	413.06

	 Parent ion 
	459.07


Table 7.13. Analysis of MSMS fragmentation ions from ∆UA 2S-GlcNAc 6S (Standard 8).

	Structure
	m/z

	B^{0,2}X_{4uIdoA}
	121.97

	^{3,5}A_{GlcNAc}Z
	135.98

	B^{2,5}X_{4uIdoA}
	137.96

	^{1,3}A_{4uIdoA}
	139.98

	^{0,4}A_{GlcNAc}
	139.98

	C^{0,2}X_{4uIdoA}
	139.98

	^{0,3}A_{GlcNAc}Z
	151.98

	B^{0,3}X_{4uIdoA}
	151.98

	^{3,5}A_{GlcNAc}Y
	153.99

	C^{2,5}X_{4uIdoA}
	155.97

	B
	158.02

	^{2,5}A_{GlcNAc}Z
	165.99

	B^{3,5}X_{4uIdoA}
	167.97

	^{0,3}A_{GlcNAc}Y
	169.99

	C^{0,3}X_{4uIdoA}
	169.99

	^{1,4}X_{GlcNAc}
	169.99

	C
	176.03

	^{0,2}A_{GlcNAc}Z
	181.99

	^{3,5}A_{GlcNAc}^{1,5}X_{4uIdoA}
	181.99

	^{1,3}X_{GlcNAc}Z
	181.99

	^{2,4}A_{GlcNAc}^{0,2}X_{4uIdoA}
	181.99

	^{2,5}A_{GlcNAc}Y
	184.00

	C^{3,5}X_{4uIdoA}
	185.98

	^{3,5}A_{GlcNAc}^{0,2}X_{4uIdoA}
	196.00

	^{0,3}A_{GlcNAc}^{1,5}X_{4uIdoA}
	197.98

	^{2,4}A_{GlcNAc}^{2,5}X_{4uIdoA}
	197.98

	^{0,2}A_{GlcNAc}Y
	200.00

	^{1,3}X_{GlcNAc}Y
	200.00

	Z
	203.08

	^{1,5}A_{4uIdoA}
	209.98

	^{0,3}A_{GlcNAc}^{0,2}X_{4uIdoA}
	212.00

	^{2,5}A_{GlcNAc}^{1,5}X_{4uIdoA}
	212.00

	^{3,5}A_{GlcNAc}^{2,5}X_{4uIdoA}
	212.00

	^{2,4}A_{GlcNAc}^{0,3}X_{4uIdoA}
	212.00

	^{2,4}A_{GlcNAc}
	218.04

	Y
	221.09

	^{2,5}A_{GlcNAc}^{0,2}X_{4uIdoA}
	226.01

	^{3,5}A_{GlcNAc}^{0,3}X_{4uIdoA}
	226.01

	^{0,2}A_{GlcNAc}^{1,5}X_{4uIdoA}
	227.99

	^{0,3}A_{GlcNAc}^{2,5}X_{4uIdoA}
	227.99

	^{2,4}A_{GlcNAc}^{3,5}X_{4uIdoA}
	227.99

	^{1,3}X_{GlcNAc}^{1,5}X_{4uIdoA}
	227.99

	^{3,5}A_{GlcNAc}
	232.06

	^{1,5}A_{GlcNAc}Z
	237.03

	B
	237.98

	^{2,4}X_{GlcNAc}
	241.03

	^{0,2}A_{GlcNAc}^{0,2}X_{4uIdoA}
	242.01

	^{0,3}A_{GlcNAc}^{0,3}X_{4uIdoA}
	242.01

	^{2,5}A_{GlcNAc}^{2,5}X_{4uIdoA}
	242.01

	^{3,5}A_{GlcNAc}^{3,5}X_{4uIdoA}
	242.01

	^{1,3}X_{GlcNAc}^{0,2}X_{4uIdoA}
	242.01

	^{0,3}A_{GlcNAc}
	248.05

	^{1,5}X_{4uIdoA}
	249.08

	^{3,5}A_{GlcNAc}^{1,3}X_{4uIdoA}
	251.99

	^{1,4}A_{GlcNAc}^{0,2}X_{4uIdoA}
	253.03

	^{1,5}A_{GlcNAc}Y
	255.04

	C
	255.99

	^{2,5}A_{GlcNAc}^{0,3}X_{4uIdoA}
	256.03

	^{0,2}A_{GlcNAc}^{2,5}X_{4uIdoA}
	258.00

	^{0,3}A_{GlcNAc}^{3,5}X_{4uIdoA}
	258.00

	^{1,3}X_{GlcNAc}^{2,5}X_{4uIdoA}
	258.00

	^{2,5}A_{GlcNAc}
	262.07

	^{0,2}X_{4uIdoA}
	263.10

	^{0,3}A_{GlcNAc}^{1,3}X_{4uIdoA}
	267.99

	^{1,4}A_{GlcNAc}^{2,5}X_{4uIdoA}
	269.02

	^{0,2}A_{GlcNAc}^{0,3}X_{4uIdoA}
	272.02

	^{2,5}A_{GlcNAc}^{3,5}X_{4uIdoA}
	272.02

	^{1,3}X_{GlcNAc}^{0,3}X_{4uIdoA}
	272.02

	^{3,5}A_{GlcNAc}^{0,2}X_{4uIdoA}
	275.96

	^{0,2}A_{GlcNAc}
	278.06

	^{1,3}X_{GlcNAc}
	278.06

	^{2,5}X_{4uIdoA}
	279.10

	^{2,5}A_{GlcNAc}^{1,3}X_{4uIdoA}
	282.00

	^{1,5}A_{GlcNAc}^{1,5}X_{4uIdoA}
	283.04

	^{0,4}X_{GlcNAc}^{0,2}X_{4uIdoA}
	283.04

	^{1,4}A_{GlcNAc}^{0,3}X_{4uIdoA}
	283.04

	Z
	283.04

	^{0,2}A_{GlcNAc}^{3,5}X_{4uIdoA}
	288.02

	^{1,3}X_{GlcNAc}^{3,5}X_{4uIdoA}
	288.02

	^{1,4}A_{GlcNAc}
	289.08

	^{0,3}A_{GlcNAc}^{0,2}X_{4uIdoA}
	291.96

	^{3,5}A_{GlcNAc}^{2,5}X_{4uIdoA}
	291.96

	^{0,3}X_{4uIdoA}
	293.11

	^{1,5}A_{GlcNAc}^{0,2}X_{4uIdoA}
	297.05

	^{0,2}A_{GlcNAc}^{1,3}X_{4uIdoA}
	298.00

	^{1,3}X_{GlcNAc}^{1,3}X_{4uIdoA}
	298.00

	^{2,4}A_{GlcNAc}
	298.00

	^{1,4}A_{GlcNAc}^{3,5}X_{4uIdoA}
	299.03

	^{0,4}X_{GlcNAc}^{2,5}X_{4uIdoA}
	299.03

	Y
	301.05

	^{2,5}A_{GlcNAc}^{0,2}X_{4uIdoA}
	305.97

	^{3,5}A_{GlcNAc}^{0,3}X_{4uIdoA}
	305.97

	^{0,3}A_{GlcNAc}^{2,5}X_{4uIdoA}
	307.95

	^{3,5}X_{4uIdoA}
	309.11

	^{3,5}A_{GlcNAc}
	312.02

	^{1,5}A_{GlcNAc}^{2,5}X_{4uIdoA}
	313.05

	^{0,4}X_{GlcNAc}^{0,3}X_{4uIdoA}
	313.05

	^{0,4}X_{GlcNAc}
	319.09

	^{1,3}X_{4uIdoA}
	319.09

	^{0,2}A_{GlcNAc}^{0,2}X_{4uIdoA}
	321.97

	^{3,5}A_{GlcNAc}^{3,5}X_{4uIdoA}
	321.97

	^{1,3}X_{GlcNAc}^{0,2}X_{4uIdoA}
	321.97

	^{0,3}A_{GlcNAc}^{0,3}X_{4uIdoA}
	321.97

	^{2,5}A_{GlcNAc}^{2,5}X_{4uIdoA}
	321.97

	^{1,5}A_{GlcNAc}^{0,3}X_{4uIdoA}
	327.06

	^{0,3}A_{GlcNAc}
	328.01

	^{0,4}X_{GlcNAc}^{3,5}X_{4uIdoA}
	329.04

	^{1,5}X_{4uIdoA}
	329.04

	^{1,5}A_{GlcNAc}
	333.11

	^{2,5}A_{GlcNAc}^{0,3}X_{4uIdoA}
	335.98

	^{0,2}A_{GlcNAc}^{2,5}X_{4uIdoA}
	337.96

	^{0,3}A_{GlcNAc}^{3,5}X_{4uIdoA}
	337.96

	^{1,3}X_{GlcNAc}^{2,5}X_{4uIdoA}
	337.96

	^{2,5}A_{GlcNAc}
	342.03

	^{1,5}A_{GlcNAc}^{3,5}X_{4uIdoA}
	343.06

	^{0,2}X_{4uIdoA}
	343.06

	^{0,2}A_{GlcNAc}^{0,3}X_{4uIdoA}
	351.98

	^{2,5}A_{GlcNAc}^{3,5}X_{4uIdoA}
	351.98

	^{1,3}X_{GlcNAc}^{0,3}X_{4uIdoA}
	351.98

	^{1,5}A_{GlcNAc}^{1,3}X_{4uIdoA}
	353.04

	^{0,2}A_{GlcNAc}
	358.02

	^{1,3}X_{GlcNAc}
	358.02

	^{2,5}X_{4uIdoA}
	359.05

	^{0,2}A_{GlcNAc}^{3,5}X_{4uIdoA}
	367.97

	^{1,3}X_{GlcNAc}^{3,5}X_{4uIdoA}
	367.97

	^{1,4}A_{GlcNAc}
	369.04

	^{0,3}X_{4uIdoA}
	373.07

	^{1,5}A_{GlcNAc}^{0,2}X_{4uIdoA}
	377.01

	
	379.11

	^{3,5}X_{4uIdoA}
	389.06

	^{3,5}A_{GlcNAc}
	391.97

	^{1,5}A_{GlcNAc}^{2,5}X_{4uIdoA}
	393.00

	^{0,4}X_{GlcNAc}
	399.05

	^{1,3}X_{4uIdoA}
	399.05

	^{1,5}A_{GlcNAc}^{0,3}X_{4uIdoA}
	407.02

	^{0,3}A_{GlcNAc}
	407.97

	^{1,5}A_{GlcNAc}
	413.06

	^{2,5}A_{GlcNAc}
	421.98

	^{1,5}A_{GlcNAc}^{3,5}X_{4uIdoA}
	423.01

	^{0,2}X_{4uIdoA}
	423.01

	^{0,2}A_{GlcNAc}
	437.98

	^{1,3}X_{GlcNAc}
	437.98

	^{2,5}X_{4uIdoA}
	439.01

	^{0,3}X_{4uIdoA}
	453.02

	
	459.07

	^{3,5}X_{4uIdoA}
	469.02

	^{1,5}A_{GlcNAc}
	493.02

	 Parent ion
	539.03


