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Fig. 2. Chromatogram illustrating the resolution
of 12 representative compounds on a Poly
MPE-Tenax column. Conditions are as speci-
fied in Table 1. Key: I, isopropanol (solvent); 2,
benzene; 3, dimethyl furan; 4, octane; 5, isopen-
tyl alcohol; 6, nonane; 7, furfuryl alcohol; 8,
mesitylene; 9, p-cresol; /10 and //, tridecane and
dimethylaniline; /2, phenethyl amine; and /3,
benzyl cyanide.

M. Novotny, J. M. Hayes, F. Bruner and P.G. Simmonds, Science 189, 215 (1975)






CO JE ANALYTICKA
GLYKOBIOLOGIE?

« - Relativné nova védni oblast integrujici nové
pristupy k méreni zakladnich biologickych procesti
na bunecné a molekularni urovni. Stavi na znalosti
ulohy konjugati diilezitych latek jako jsou
bilkoviny (proteiny) a lipidy, ve spojeni s
cukernymi slozkami biologicke hmoty, takzvanymi
oligosacharidy (nebo glykany). Zde hovorime o

takzvanych glykoproteinech, glykolipidech a
proteoglykanech.

- I kdyz vyznam téchto cukernych latek
(alykonjugatt) pro selektivni reqgulaci dulezitych
bunécnych procesti je zrejmy po vice nez dvé
desetileti, do nedavné doby nebylo mozné tyto
biologicky dtilezité procesy kvantitativné
vyhodnotit.



ROLE MODERNI ANALYTICKE
CHEMIE

-Nové metody a pristrojova technika oteviraji znacné
moznosti biologického a Iékarského vyznamu.

-Jednim z hlavnich akoli je velice citliva a
strukturalné detailni analyza biologickych matrici v
malych objemech a stopovych mnozstvich biologicky

dulezitych latek. Hmotnostni spektrometrie je
klicovou detekcni metodou v gEykobloIogu

-Pouziti novych separacnich c,)rlstupu chromatografie
a elektroforézy je rovnez zadouci

-Kvilli komplexnosti analytickych dat je rovnéz nutné
vyuzit pocCitacoveé technlky a bioinformatiky.




ANALYTICKA GLYKOBIOLOGIE

Glykomika Glykoproteomika

se zabyva studiem se zabyva detaily spojeni
oligosacharidovych slozek oligosacharidovych slozek s
glykokonjugatii bilkovinami



GLYKOBIOLOGIE

GLYKOPROTEOMIKA

b4

FUNKCNI GLYKOMIKA



Bakterialni Viroveé
infekce infekce

Zanétlivé KOMPLEXNI Bunééné

procesy SACHARIDY rozmnoZovani

Obranné Krevni
mechanizmy Hojeni srazlivost
ran
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Monosacharidové strukturni jednotky glykanu

D-galaktosa (Gal) D-mannosa (Man) L-fukosa (Fuc)
O

NH =

_£=0

CHs D-xylose (Xyl)

D-glukosa (Glc)  N-acetyl-D-galaktosamin (GalNAc) \GH;

(CH;0H)
&
N-acetylneuraminova kys. (NeuAc)

N-glycolylneuraminovakyselina (NeuGc)
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Povrch bunky je husté obsazen
oligosacharidy ukotvenymi k
proteinlim nebo lipidiim v bunécné
membrané. Tyto oligosacharidy pak
zprostiredkovavaji mezibunécné
interakce a interakce bunék s
mimobunécénymi subjekty.

Dulezita role, kterou sacharidy
zastavaji v biologickych systémech,
vyrazné prispéla k rychlému rozvoji
oboru glykobiologie.

¥ Masch 209Y

Science

wWoll I Me 5512
Pages II60-FH0T &9

Larbohydrates and
Blycobislogy

23. bfezen 2001
"Carbohydrates and Glycobiology"
Vol. 291 Pages 2263-2502



Souvislost glykosylace s ruznymi
nemocemi

munita proti infenkCnim onemocnénim, vCetne
HIV

Revmaticka artritida (zmeny 1gG a hladiny
mannosu vazajicich proteinu v séru)

Nemoci prionu

Vrozene poruchy glykosylace (vzacne, obvykle
se projevi poruchami CNS)

Nemoci ustni dutiny
Cysticka fibréza
SrdecCni poruchy
Rakovina




Zdrava bunka . Rakovinova burika

% Povrch

Glykoproteiny
Cytoplazma

L. Tong,et al. in Biotechnology & Genetic Engineering Reviews, Vol 20, p. 214 (2003)
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MALDI-MS PCA ROC Potenciadlniglykanové
biomarkery

Postup smeérujici k mozné diagnostice a prognostice rakoviny prostaty, ktery je zalozen na profilovani
permethylovanych glykdnl pomoci MALDI-MS. Vysledky z této metodiky ukazuji statisticky vyznamné
rozdily mezi glykomickymi profily 10 zdravych jedinc a 24 pacientl s rakovinou prostaty. Potencidlni
glykdnové biomarkery pro rakovinu prostaty jsou poté stanoveny pomoci statistickych testd jako PCA,
ROC a ANOVA.

Kyselova, Z.; Mechref, Y.; Al Bataineh, M.; Dobrolecki, L.; Hickey, R.; Vinson, J.; Sweeney, C.; Novotny,
M.V. J. Proteome Res., 6 (2007) 1822-1832.



PC2 Score
0O O A MNMONMOOO®

ST W S B -]

1 1 1 1
— — — —

PCA of MALDI/MS Profiling of Glycans Derived from
Sera of Cancer Free Individuals (n=77), Liver Cancer
Patients (n= 73), and Cirrhosis Patients (n= 53)

HC (n=73)
NC (n=77)
QT (n=53)
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Platforma na analyzu glykoproteinu

i
VZ0T€ M. Madera, Y. Mechref, I. Klouckova, M. V. Novotny
y _ l _ J. Proteome Res., 2006; 5(9); 2348-2363. .
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Trypsinova digesce
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Hledaniv databazi vyslede









PROKARYOTIC SYSTEMS

* Glycans provide the first interfacial layer between
mammalian host and pathogens. Glycosylation thus plays a
crucial role in pathogenicity and invasion.

Some microorganisms express distinctly different
carbohydrate units and oligosaccharide structures.

How does glycosylation occur in bacteria without
compartmentalization?

How do bacterial glycans affect host immune recognition or
evasion?

A better insight into prokaryotic glycosylation should help
the design and production of glycosylated therapeutics.



Bakterie selektivné Inou ke tkifovym buikam. Drobné vyénélky na povrchu
bakterii zvané fimbriae interaguji pouze s nékterymi bunéénymui sacharidy, a
proto uréité bakterie napadaji jen nékteré typy bunék. Obrazek znazoriuje
bakterie Escherichia coli ve tvaru prutu piilnuté ke tkiani moéového trakm.

N. Sharon and H. Lis, Scientific American, January 1993
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Translace proteinu
na ribozomu
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Post-translacni modifikace
vcetneé glykosylace

Prevedene do
cytoplasmy

L Shiukovani a tvorba
Méchyrky mikrodomén ?
(exozomy)

Mapovani glykam;kﬁch "otisku™
pomoci lektinovych microarrays

Jun Hirabayashi
Nature Chemical Biology
* 5(2009)198-199

Analyza dat









“-OMICS REVOLUTION” AND ITS IMPACT ON SCIENCE AND ECONOMIES

-Creation of entirely new fields of investigation (genomics,
transcriptomics, proteomics, glycomics, metabolomics, lipidomics, etc.)

-Unprecedented opportunities to gather massive amounts of data on
biological systems (and their interpretation)

=" Systems biology” leading to the nearly complete understanding of how
different biological systems work

-Creating new opportunities to combat human and animal diseases
through a better understanding of the underlying biochemical processes

-Creating new industries based on (a) better ways of analytically
assessing (measuring) important biological/medical data; (b) sorting out
relevant information (data interpretation through bioinformatics); and (c )
making use of the new knowledge in disease diagnosis, personalized
treatment (pharmacogenetics) and development of new therapeutic
agents
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