Carbohydrate structures in biopolymers

* N- and O- glycosylation of proteins

— N-glycosylation (Asn)

— O-glycosylation (Thr, Ser, Hyp)

— non-enzymatic ,glycation* (Lys)
» Proteoglycanes

— O-linked glucosaminoglycans (Ser)

e.g. Chondroitan, Dematan, Heparan, Hyaluronan

* Free glucosaminoglycanes (GAGs)

— Hyaluronan, Heparan
* GPl-anchor

Glycolipids

— Ganglioside
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MS of GAGs

lonization in positive and negative mode possible

To distinguish between regularly-, under- and over-
sulfated oligosaccharides

Challenges:
(-) Long GAG chains insufficiently ionized
(-) Very labile sulfate ester groups
(-) Over-sulfated ions difficult to detect in the
presence of regularly sulfated ions




CZE separation of GAG derived oligosaccharides

075
o] %
Taa
3 MS verification of oversulfated
e oligosaccharide
s1p
>
»] ._!“ |::$~’ t-clution time 15 min after injection
1~ n- number of scans

n
b m/z of the most abundant lon eluted at the moment ¢
; ] 178
H
[
¥ T . Y l T T
50

400 4,50 5.00

Tima

CZE-MS/MS of GAGs

813.12
100 [ e
- M-5H|"
i 2>z=5 e
wn s
-~
w182 [ ss132
#3372 L=
- 382
1 93493
| i 933,12
Motsharnpem o AL AASNNAANA
- 932.92

TaT R

o u
575 €00 625 650 &75 T0O 725 TS0 77S 800 825 850 TS 900 925 50 975 100010251050 1075

'




124074, ,

126007

e 125040

B,-H,0

m'z (1240-1530) a.

3 ¥,08

B,,(55)

'B,,Na(58)’
~ | {

1308 45|

Z,(98)-H,0

\Z

Y ,,(108)
\- 4,5 AldoA-GalNAc
14281 {GlcA-GalNAc},(11S)

B, C Bn.. Fu

4.55-1doA. alNAc-| GleA-GalNAc[-GleA|

15(9S)
Y 5(95)

1240 1260 1280 1300 1320 1340 1360 1380 1400 1420 1440 1460 1480 1500 1520

mz

o (1400-1700) w

100
Bys(9S)

(M-3H-250, '®

Z,y (115)
V,,(105)

3.

C,(95), 1491.14
2 3

1434.841 470 54

02.53

\

Yo (118
1497 13

5

1503 2
\

}502.81

4,5 AldoA-GalNAc
{GlcA-GalNAc},(11S)

B, C Bn.. Fu

29.16, |M-3H-SO,*

4.55-1doA. alNAc-

5

Yo Zn

Bis s €, (65)

GleA-GalNAc | -GleA

3529.49

Cy(75)
78) +
2-
5.74

}52982 B]&
B-H,0O
- 2- 2-
24 165380 1683.76

1694.26

mz

1550

1600 1650 1700




MS verification of oversulfated deca-saccharide
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Glycolipide
Glycosphingolipide
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Cerebrosides
Gangliosides

(A) galactocerebroside
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(B) Gm1 ganglioside
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MS of Gangliosides
lonization in negative mode

To distinguish between number of sialic acids and
positions of attachment

Challenges:
(-) positional isomers are isobaric
(-) difficult to distinguish by MSn
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14 SiA. EIE 1776.2; 1887.2; 2012.9; 2156.7 (M: 30178.6) 21Hex18HexNAc: EIE 1737.7; 1846.2; 1969.2; 2109.8 (M: 29522.5)
13 SiA: EIE 1869.0; 1993.6; 2135.8; 1759.1 (M: 29888.2) 22Hex19HexNAc: EIE 1869.0; 1993.6; 2135.8; 1759.1 (M: 29888.2)
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8 SiA: EIE 1662.6; 1773.6; 1900.2 (M: 26588.6)




