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Cukry

4.7.5 carbohydrate (saccha ride)

Monosaccharides, oligosaccharides and polysaccharides, as well as substances derived from monosaccha-
rides by reduction of the carbonyl group (alditols), by oxidation, including the oxidation of one or more
terminal groups to carboxylic acids, or by replacement of one or more hydroxy groups by a hydrogen atom,
an amino group, a thiol group, or by similar heteroatomic groups. This term also includes derivatives of these

compounds.

Note:  The term carbohydrate was applied originally to monosaccharides, in recognition of the fact that
their empirical composition can be expressed as C, (H,0),. However, the term is now used generically

in a wider sense.

4.7.35 monosaccharide

Polyhydroxy aldehyde H-[CHOH] -CHO or polyhydroxy ketone H-[CHOH] -CO-[CHOH] -H, with at least
three or more carbon atoms, respectively.

Note 1: The generic term monosaccharide (as opposed to oligosaccharide or polysaccharide) denotes a
single unit without glycosidic connection to other such units.
Note 2: Most monosaccharides exist as cyclic hemiacetals or hemiketals.

Examples: Aldoses, dialdoses, aldoketoses, ketoses, diketoses, as well as deoxy sugars and amino sugars,
and their derivatives, provided that the compound has a (potential) carbonyl group.

4.7.37 oligosaccharide

Compound in which monosaccharide units are joined by glycosidic linkages.

Note:  Oligosaccharides are called disaccharides, trisaccharides, tetrasaccharides, pentasaccharides, etc.,
according to their number of units.

4.7.38 polysaccharide

Biomacromolecule consisting of a large number of monosaccharide (glycose) residues joined to each other by
glycosidic linkages.

See glycan

Carbohydrate (saccharide) = cukr, sacharid = obecny termin
pro celou skupinu latek

Glykan = slozZitéjsi cukr, oligosacharid nebo polysacharid,
volny nebo vazany

V oboru chemie potravin jsou
vyrazem cukry oznacovany
pouze monosacharidy a
oligosacharidy. Dle legislativy
jsou jako cukry oznacovany
monosacharidy a disacharidy.

POZOR! POUZITI
JEDNOTLIVYCH TERMINU SE
TEDY LIS/ DLE VEDNIHO
OBORU!
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Cukry

4.7.5 carbohydrate (saccha ride)

Monosaccharides, oligosaccharides and polysaccharides, as well as substances derived from monosaccha-
rides by reduction of the carbonyl group (alditols), by oxidation, including the oxidation of one or more
terminal groups to carboxylic acids, or by replacement of one or more hydroxy groups by a hydrogen atom,
an amino group, a thiol group, or by similar heteroatomic groups. This term also includes derivatives of these

compounds.

Note:  The term carbohydrate was applied originally to monosaccharides, in recognition of the fact that
their empirical composition can be expressed as C, (H,0),. However, the term is now used generically
in a wider sense.

4.7.35 monosaccharide

Polyhydroxy aldehyde H-[CHOH] -CHO or polyhydroxy ketone H-[CHOH] -CO-[CHOH] -H, with at least
three or more carbon atoms, respectively.

Note 1: The generic term monosaccharide (as opposed to oligosaccharide or polysaccharide) denotes a
single unit without glycosidic connection to other such units.
Note 2: Most monosaccharides exist as cyclic hemiacetals or hemiketals.

Examples: Aldoses, dialdoses, aldoketoses, ketoses, diketoses, as well as deoxy sugars and amino sugars,
and their derivatives, provided that the compound has a (potential) carbonyl group.

4.7.37 oligosaccharide

Compound in which monosaccharide units are joined by glycosidic linkages.

Note:  Oligosaccharides are called disaccharides, trisaccharides, tetrasaccharides, pentasaccharides, etc.,
according to their number of units.

4.7.38 polysaccharide

Biomacromolecule consisting of a large number of monosaccharide (glycose) residues joined to each other by
glycosidic linkages.

See glycan

Carbohydrate (saccharide) = cukr, sacharid = obecny termin

pro celou skupinu latek

Glykan = slozZitéjsi cukr, oligosacharid nebo polysacharid,

volny nebo vazany

* Bilkoviny
* Lipidy (tuky)

* Sacharidy
- mnoistvim ve stravé (55-60% celkového
energetického prijmu) predstavuiji jeji
zakladni slozku

- poskytuji o i ergii
- jiny biologicky vyznam je nepatrn
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Funkce sacharidu

e Dulezity zdroj energie — monosacharidy a disacharidy

e Vyznamné sacharidy v potrave: glukosa, fruktosa (monosacharidy),
laktosa, sacharosa, maltosa (disacharidy), skrob (polysacharid)

Maltosa — sladovy cukr,
disacharid glukosy, vznika
rozpadem Skrobu

-
“CH, CH,
H J-0 H H -0 H
“H < H
H oH H
DHOH 0 it
H OH H OH

8°10°11° 12° ???

Stupniovitost piva = EMP = extrakt plvodni mladiny
Hmotnostni podil extraktivnich (rozpusténych) latek v mladiné.
Zahrnuje zkvasitelné cukernaté slozky — koreluje

s obsahem alkoholu ve vysledném pivu.
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Laktosa — mlécny cukr,
disacharid glukosy a galaktosy

Zdroj

energie

Sacharosa — repny cukr,
disacharid glukosy a fruktosy,
potravinarské sladidlo
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Funkce sacharidu

Dulezity zdroj energie — monosacharidy a disacharidy

Vyznamné sacharidy v potravé: glukosa, fruktosa (monosacharidy),
laktosa, sacharosa, maltosa (disacharidy), Skrob (polysacharid)

Biochemie sacharidl — odbouravani sacharidu a syntéza sacharid(
Glykolyza vs. glukoneogeneze

H H
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HO, L
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HO HO : ®,o' : app (PO o ®-°
« Dsgﬁﬁﬁgz;‘::iosyl 2-fosfoglycerat 3-fosfoglycerst Glyceraldehydfosfat  Dihydroxyacetonfosfal
B-D-fruktofuranosid l
5 «L - _’M: i)‘\ OH
Fosfoenolpyruvat Pyruvat  Zakladni pojmy z biochemie, V. Mikes,

Katedra biochemie PiF Masarykovy
Univerzity v Bré, 2. doplnéné vydani 2001

Zdroj
energie

Jako u vSeho, i v procesech traveni,
vstiebavani a metabolismu sacharid(
mUzZe dochazet k poruchdm vedoucim
k vice ¢i méné zavaznym zdravotnim
potizim.



e Zivocichové, kvasinky, bakterie — polysacharid glykogen

Glykogen tvori glukosa spojena a-1,4 glykosidovymi vazbami. Je
vysoce vetveny: kazdych cca 10 jednotek dochazi k vétveni

pomoci a-1,6 glykosidové vazby.
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Funkce sacharidu
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Pedro L. Weiss
Btian D. E 1ull\mr

Structure, Functions in the
Body and Role in Disease

., Biochemistry Research Trends f

Zasoba
energie

Glykogenosy — poruchy
degradace, syntézy
nebo transportu
glykogenu. Abnormalni
struktura nebo obsah
glykogenu v tkanich.



Funkce sacharidu Zasoba

energie

e Rostliny — skrob

Smés polysacharidu amylopektinu a amylosy.

Amylopektin: glukosa spojena a-1,4 glykosidovymi vazbami. Je
vetveny, kazdych 25 jednotek dochazi k vétveni pomoci a-1,6
glykosidoveé vazby.

Amylosa: glukosa spojena a-1,4 glykosidovymi vazbami, nevétvena

Starch in the
Bioeconomy

Glykogen Amylopektin Amylosa




Funkce sacharidu

e Celulosa — nevétveny polysacharid, glukosa spojena B-1,4
glykosidovymi vazbami.

4

e Obecné povazovana za nejrozsirenéjsi biopolymer na svéte.
e Hlavné bunécna sténa rostlin, ale vyskyt i u bakterii a ivoticha.

Cell wall —,

I - LR :\:\
Layered mesh of

microfibrils in
plant cell wall

Plant cells

Single microfibril —

Paracrystalline
cellulose

Crystalline cellulose

Cellulose moIeculeJ

Crystalline cellulose

NN o A NN o S
¥ on~2L o, Ho ¥ o0 oy
L J (2332404404400 0000000%

Glucose Cellobiose 10000 ees00000000000000
1900400400606 004000400 ¢

Stavebni
role

Plasténci (Tunicata) — produkce celulosy,
historicky oznacovana jako tunicin.




Dalsi pfirodni polysacharidy

Chitin

Paly (> Mansuronate)

o o Agarosa + agaropektin pr
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Vyuziti agaru/agarosy

Agar Agarosa

Agarose bead

1.2 % agarose in 1 X TAE

kb kb
V4 A e [ -
Dezerty — nahrazka zelatiny R s
e -10,0
L R— -5,0
— Nt
i i S Ape— -] - 2,2
Aesculin Blood Agar (modified) : h“ -—
Kod PB5023A 1,4 - [Q— p—
PouZiti Modifikovany agar s eskulinem a krvi. lzolace a D gl T - 1,0
diferenciace bakterii z pfipadd bovinni mastitidy (o ) S— pres— bp
E. faecalis ATCC® 29212 1 - 2 mm lesklé $edé kolonie, pozitivni na eskulin 564 - R I et - 500
E. faecium ATCC® 19434 Dobry rust, tmavé Sedé kolonie, pozitivni S e
na eskulin 280 - e
E. faecium 24h 36°C S. aureus ATCC® 6538 Dobry riist, #luté lesklé kolonie s hemolyzou S - 230
Agarosa + agaropektin
Biggy Agar
S Kod POS011A
Pouziti Meédium pro izolaci a presumptivni identifikaci

Candida sp. o]

‘-.;;::I.Il ; H O\ OH OH ) P . fn k
- | C. albicans ATCC® 10231 1- 2 mm svétle hné&dé kolonie CH?SH CH, CH?SH CH,0804 uritikace
el - N £ coliATce® 25922 Fadny rost o : o a L.
N oy ~g o ~d P roteinu
OH OH OH OH

C. afbicans 72h 30°C .
e Agarose Agaropectin Analyza DNA
Kultivacni média




Sacharidy a nukleové kyseliny

Dlouhy, nerozvétveny polymer tvoreny 4 typy monomerdu.
Informace je uloZzena v poradi (sekvenci) monomerd.

DNA — deoxyribonukleova kyselina — vlastni nosi¢ genetické
informace (vétsSinou).

RNA - ribonukleova kyselina.

Kyselina
Baze trihydrogenfosforecna

Kyselina
trihnydrogenfosforeCna

C?(H7)3/04

B-D-ribosa

2-deoxy-p-D-ribosa

Deoxyribonukleotid

Ribonukleotid

Stavebni

Cukr(pentosa)fosfatova kostra
— pater DNA.

{Base), <|') (lf“ﬂz
(Sugar)—OH + HO—P—0O—(Sugar) —>
C3' o~ C5'

(Base)y (o} (Base),
(Susat)—O—lI’—O—(Suw) +H,0
o

3", 5 - fosfodiesterova vazba



Sacharidy a nukleové kyseliny Stavebni

DNA — deoxyribonukleova kyselina — vlastni nosic genetické

informace (vétsSinou).

RNA - ribonukleova kyselina.

Zivé organismy se vyvijeji cca 4 miliardy let, pfesto viechny
prechovavaji genetickou informaci stejné — jako nukleovou

kyselinu.

Proc je v nukleovych kyselinach (deoxy)ribosa? Proc vlastné

NK vypadaji jak vypadaji?
222722222222222222222??

DNA AND CELL BIOLOGY
Volume 39, Number 2, 2019
@ Mary Ann Liebert, Inc.
Pp. 1-10

DOI: 10.1089/dna.2019.4943

Ribose Selected as Precursor to Life

Gaspar Banfalvi

Za danych podminek fungovaly
nejlip — byly stabilni a zvladly
prendset informaci bez mutaci
2?7?

Evoluce molekuly, kterd prendsi

genetickou informaci Pfo é DN A Obsahu je
pravé baze nukleovych kyselin?

https://vesmir.cz/cz/casopis/archiv-casopisu/2007/cislo-8/proc-dna-obsahuje-prave-
baze-nukleovych-kyselin.html




Glykosylace Stavebni

role

Kromé nukleovych kyselin jsou sacharidy soucasti i dalSich
bio(makro)molekul

Glykosylace — kovalentni pfipojeni sacharid(i na jinou molekulu (protein,
lipid).

Glykosylace — vyznamna posttranslacni modifikace.

Ovliviauje strukturu protein (folding), jejich aktivitu i funkci

(rozpustnost, stabilita, interakce, vyznam pro imunitni systém). R AL ¥ oo
DISORDERS OF Yo
Glykosylace probiha u eukaryot i prokaryot. PR oTTapTION (org)

BWAREN ESEND)

Glykosylace proteinl je slozity proces (syntéza aktivovanych cukr,
glykosyltransferasy, modifikace glykan(, glykosidasy), existuji tedy
desitky rliznych vrozenych poruch glykosylace (CDG, congenital
disorders of glycosylation).

Jedna chyba v procesu glykosylace muze ovlivnit funkce mnoha protein
a projevit se Sirokym spektrem (zavaznych) symptomd.

-
TOGETHER WE CAN MAKE A BETTER WORLD
FOR CDG CHILDREN AND ADULTS!

https://www.cdgsyndrom.cz/ =& @ wo @ e G 0



Glykosylace Stavebni

role

Kromé nukleovych kyselin jsou sacharidy soucasti i dalSich bio(makro)molekul

Glykosylace — kovalentni pripojeni sacharidl na jinou molekulu (protein, lipid). \i
Glykolipidy — slozka eukaryotickych membran, stabilita membrany, bunééné Lipid ‘é
interakce, receptory (pro viry a dalsSi patogeny). )h

Lipidova slozka slouzi k ukotveni v membrané.

Lipopolysacharidy (LPS) — slozka vnéjSich membran Gram-negativnich bakterii,
stabilizace membrany, vyznamné antigeny — vzbuzuji silnou imunitni odpoveéed.

Vyraz LPS je dnes pouzivan (ne uping spravné) jako synonymum pro endotoxin —

pyrogen, aktivace imunitniho systému, poruchy srazlivosti.
GlyeoWord

Glycolipids: Animal

Hakomori Sen-itiroh, pacific Northwest Research Institute and University of Washington, Seat-

. L ] L
tle, Washington, USA | Repeating unit " Quter core Inner core
Ishizuka Ineo, Teikyo University School of Medicine, Tokyo, Japan

O-antigen Core Lipid &
Glycolipids are carbohydrates linked to lipid (either ceramide or glyceride). They are found l - |
L - Polysaccharide
in animal cells and tissues.
{:}: Sugars .: Kdo ..' GleN

«~= : Fatty acid : Hey : Phosphate
https://www.glycoforum.gr.jp/ tty scid @f):Hep  O: Phosp



Vyskyt sacharida v burice

e Jadro —soucast nukleovych kyselin (ribosa, deoxyribosa) * Glykom — soubor vSech sacharidu
e Cytosol — volné monosacharidy (metabolity) produkovanych organismem
(bunkou, tkani) v daném case za
danych podminek.

e Endoplasmatické retikulum, Golgiho aparat — glykosylované proteiny
e Bunécna sténa — vazaneé oligo a polysacharidy

e Bunécné membrany — glykoproteiny, glykolipidy

e  Mimo bunku — exopolysacharidy, extracelularni matrix (ECM)

e Jako soucast glykoproteinl v podstaté vsude...

Sacharidy

Povrchy vsech bunék
jsou glykosylované




Funkce sacharidu Rozpoznavaci

role

e Glykosylace bunék — zavisi na typu bunék, (zdravotnim) stavu
bunék, véku, prostredi.

e Glykosylace bunék (povrchové sacharidy) — vyuziva se pro
komunikaci, interakce, specifické rozpoznavani mezi burikami,
popripadé mezi bunkami a molekulami.

e Sacharidy maji velky potencial pro kédovani informaci (,,sugar
code”). e ——

Edited by Hans-Joachim Cabius M ackweLL

The Sugar Code
SaCha ridy Fundamentals of Glycosciences

Review article

Povrchy vsech bunék
jsou glykosylované

The sugar code: Why glycans are so important

Hans-Joachim Gabius C/\,
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Funkce sacharidu Rozpoznavaci

role

* Interakce bunka-bunka * Protoze se nachazeji na povrchu
bunék a makromolekul, mohou se
* Interakce bunka-molekula cukry uplatfiovat v komunikaci a
. interakcich mezi bunkami a
* Interakce bunka-patogen molekulami.

+ *ogen
% -
N

Molekula




biomolekul
\

Informacni potencia

B ’dl‘
/ \

* Informacéni potencidl je uréen mnozstvim ,slov” (isomert), které je mozné sestavit
z jednotlivych ,,pismen” (monomer().

\

* Nukleotidy a aminokyseliny vytvareji linearni polymery, spojované stale stejnym
zpUsobem (fosfodiesterova vazba, peptidova vazba).

* K dokonalému popisu obsazené informace staci pouze jednoducha sekvence
(sled) monomeru:

ATGCTGGTGATTGTGGATGCCGTTACCCTGCTGAGCGCCTATCCGGAAGCCAGCCGTGATC
CGGCCGCCCCGACCGTGATTGATGGTCGCCACCTGTATGTTGTTAGCCCGGGCGATGCCGC

MLVIVDAVTLLSAYPEASRDPAAPTVIDGRHLYVVSPGDA



Informacni potencial sacharidu  [RISISHENEE

role

e Glykosylace bunék — zavisi na typu bunék, (zdravotnim) stavu
bunék, véku, prostredi.

e Glykosylace bunék (povrchové sacharidy) — vyuziva se pro
komunikaci, interakce, specifické rozpoznavani mezi burikami,
popripadé mezi bunkami a molekulami.

e Sacharidy maji velky potencial pro kédovani informaci (,,sugar
code”).

1 * Informacni potencial je urcen mnozstvim ,,slov”
(isomeru), které je mozné sestavit z jednotlivych
,pismen” (monomera).

e Sacharidovych monomerd je ve srovnani
s aminokyselinami (22) a nukleotidy (4) k
dispozici nékolik desitek.

* Na rozdil od aminokyselin a nukleotid(i se mohou
sacharidy spojovat riiznymi glykosidovymi
vazbami a také mohou tvofit rozvétvené retézce.




cukry
\

Informacni potencia

”I ’—" \
/

* Pro presny popis oligo(poly)sacharidu je kromé sekvence nutné znat i typ
glykosidické vazby (anomerii) a velikost kruhu.

\

D-glukosa + D-glukosa:

1 Cl)H al-2 kt.)jibiosa
HO ( al-3 nigerosa
O al-4 maltosa
al-6 isomaltosa
HO 8 al-1'a trehalosa
T B1-2 soforosa
OH B1-3 laminaribiosa
T \ B1-4 cellobiosa

a B1-6 gentibiosa



Informacni potencial cukru

’
—
* Glykosidové vazby muze tvorit i vice \
nez jedna OH skupina, vznika
—
» Klasickym prikladem rozvétvenych
oligosacharid(i jsou antigeny ABO ’

rozvetveny oligosacharid.
krevnich skupin. \
* Cukry mohou byt dale modifikovany G
redukci, oxidaci nebo vazbou dalSich

funkcnich skupin.

\

/




Krevni skupiny ABO systému  [SSSAEIEr

role

e Glykosylace bunék — zavisi na typu bunék, (zdravotnim) stavu
bunék, véku, prostredi.

e Glykosylace bunék (povrchové sacharidy) — vyuziva se pro
komunikaci, interakce, specifické rozpoznavani mezi bunkami,
popripadé mezi bunnkami a molekulami.

e Sacharidy maji velky potencial pro kédovani informaci (,,sugar

code”).
OH Gal
CHOH CH,OH
O HO O
O
HO o AN Omww(  Lipid
OH GIcNAc
Krevni skupina 0 O cnl e

3

Tkanové a krevni skupiny ABO OH



Krevni skupiny ABO systému  [SSSAEIEr

role

e Glykosylace bunék — zavisi na typu bunék, (zdravotnim) stavu
bunék, véku, prostredi.

e Glykosylace bunék (povrchové sacharidy) — vyuziva se pro
komunikaci, interakce, specifické rozpoznavani mezi bunkami,
popripadé mezi bunnkami a molekulami.

e Sacharidy maji velky potencial pro kédovani informaci (,,sugar
code”).

OH CH,0H

OH Gal
Gal O CHQOHO CH,OH
HO HO O
OH O oD
O 0 AcN Lipid

1cVA
OH GIcNAc

Krevni skupina B

O
Tkanové a krevni skupiny ABO CHsoH

Fuc



Krevni skupiny ABO systému  [SSSAEIEr

role

e Glykosylace bunék — zavisi na typu bunék, (zdravotnim) stavu
bunék, véku, prostredi.

e Glykosylace bunék (povrchové sacharidy) — vyuziva se pro
komunikaci, interakce, specifické rozpoznavani mezi bunkami,
popripadé mezi bunnkami a molekulami.

e Sacharidy maji velky potencial pro kédovani informaci (,,sugar
code”).

OH cH,0oH

OH Gal
GalNAc O CHQOHO CH,OH
HO HO O
NAC O O @
O 0 AcN P!

1cVA
OH GIcNAc

Krevni skupina A

O
Tkanové a krevni skupiny ABO CHsoH

Fuc



Cteni ,sacharidového kddu” (EEIurree

role

Protilatky — produkt imunitni odpovéedi, rozpoznavani mezi ,vlastnim“ a ,,cizim“.

Lektiny — proteiny, které specificky a reverzibilné vazou mono- a oligosacharidy.
Nejsou produkty imunitni odpovédi (ale vyznamné se uplatfiuji v imunitnim systémul).

Lektiny plni rozpoznavaci a adhezivni funkci v mnoha rtznych biologickych procesech.

Vyskytuji se v zastupcich vSech taxonu (rostliny, zvirata, houby, bakterie, viry).

Lectins

Mathan Sharom, wesmoms i of Soene, Ko, e

e . Bakterie
bEE: p{-waﬂ&uﬁﬁm‘n::wwnd thic Ency of Lk Vi rus

Bacisd in
Sohences {ELT ) anhiole; £ by Warhan Shoron and Hakna Lk

Interakce bunka-burika Lektin \
Interakce bunka-molekula

Interakce bunka-patogen

Glykoproteiny /

a glykolipidy




Ricin

* Ricin je toxin produkovany rostlinou Ricinus communis (skocec
obecny, Ricin obycajny).

e Casto vyuzivan jako okrasna rostlina.
e Ricin se vyskytuje nejvice v semenech.

e Pro otraveni jsou cela semena nevhodna, je nutné je poradné
rozzvykat.

Toxin

Ribosome-inactivating proteins (RIPs) — proteiny inaktivujici ribosomy Glykoproteiny /
Ricin, abrin, volkensin a glykolipidy



Cholera toxin/shiga toxin

* Bakterie Vibrio cholerae a Shigella dysenteriae.

* AB.— katalyticka (toxicka) podjednotka A + lektinova (vazebna)
podjednotka B.

* Lektiny jsou Casto soucasti veétSich komplexu, kde zastavaji adhezivni,
rozpoznavaci a vazebné funkce.

Cholera
toxin

Rozpoznavaci
role

Cholera
Shigeldza (bacilarni uplavice)

Obé prljmova onemocnéni,
uplné jiny mechanismus

Dehydratace! P¥icholefe je
mozné ztratit 1 litr vody za hodinu,
dehydratace za par hodin

Nahrada vody a mineralq,
antibiotika



MBL — mannose-binding lectin

Mannose-binding lectin; mannan-binding lectin, mannan-binding protein.

Lektin vazajici mannosu.

Vyznamna slozka nespecifické imunity — rozeznava sacharidy na povrchu

patogennich mikroorganismd.

Lektinova cesta aktivace komplementu.

3 Komplementovy systém

Komplement (zkratka C) je tvofen systémem bilkovin,
které se kaskadovitym zptisobem preménuji z neaktivni
formy do podoby enzymii, které piasobi na dalsi slozky
kaskidy. Smyslem tohoto déje je predeviim likvidace
télu nezadoucich bunék prostrednictvim jejich lyzy bud
samotnym komplementem, nebo béhem zanétu, jehoz je
komplement vyznamnou humorilni slozkou.

Komplement je vyznamnou soucasti prirozené humo-
ralni imunity, kam zafazujeme také litky tvofené fagocy-
tujicimi bunikami, napt. lysozym nebo defenziny. Jim byla
vénovina pozornost uz v pfedchozi kapitole.

Rozpoznavaci
role

e crAaDA

Petr Jilek

Imunologie

strucné, jasné, prehledné




Dalsi funkce sacharidu

* Mechanicka ochrana — muciny (hlen, sliz) na povrchu tkani, brani
pruniku patogena.

* Rozpustnost biomakromolekul — koncentrace proteinl v plazmé muze
byt az 70 mg/ml!

* ,Nemrznouci kapalina®” — ochrana pred vznikem krystalka ledu
v télnich tekutinach. e SJOGRENUV SYNDROM (S5) je systémové autoimunitni
onemocnéni se zhorSenou funkci Zlaz s vnéjsi sekreci.
e Dochazi k postizeni predeviim bunék slinnych a slznych Zlaz.
e Syndromem muzZe byt zasazen i jicen, Zaludek, slinivka bfisni,
potni Zlazy, hlenové Zlazy stfev, bronchid a pochvy u Zen. Mize
se objevit onemocnéni kloubl, Raynaudiv fenomén (poruchy

Margaret M. Harding’, Pia I. Anderberg' and A. D. J. Haymet? prokrveni rukou a nohou), celkova Unava sniZujici fyzickou
vykonnost. Komplikaci mze byt riziko vzniku lymfomu

(onemocnéni bunék miznich uzlin).

REVIEW ARTICLE

‘Antifreeze’ glycoproteins from polar fish

'School of Chemistry, The University of Svdney, New South Wales, Australia; 2CSIRO Marine Research, Hobart,

Tasmania, Australia

PORUCHY POLYKANI (DYSFAGIE), PORUCHY PRiI)MU

* Lubrikace (sniZeni treni) — porucha funkce slinnych Zlaz (tvorba POTRAVY:

. o o v 7 ’ . . * Nedostatek slin zpsobuje suchost v ustech, v krku, suchost rta
mUC|nU) mL.Jze vest k Om.ezenl SChOpnOStI pOIVkat p(.)travu a mIUVIt a polykaci obtiZe, vaznuti soust v dstech, pfilnavost k patru,
(vypada to jako samozrejmost az do doby, kdy to najednou nejde...). pocity zménéné chuti, nesnasenlivost kyselého a kofen&ného
H I . ,l ’ kl b , k . kl b ’ jidla a zejména neschopnost jist suchou potravu ¢i mluvit déle

yaluronan — synoviaini ( ou n|) tekutina, kloubni maz. ne# 5 minut.

Fakultni nemocnice Olomouc, Edukacni opora pro pacienty



Glykosaminoglykany

* Glykosaminoglykany (mukopolysacharidy) — dlouhé nevétvené
polysacharidy obsahujici uronoveé kyseliny.
* Ddlezitd slozka mezibunééné hmoty, vysoce polarni oo
. , & Chondroitin
e Hyaluronan (kyselina hyaluronova)
* Chondroitin sulfat — mezibunécna hmota chrupavek i
COOH Co0H e Pmr::i?mcv
H l-C‘ \ H l ______ o \ W VitaHarmo
._-H . -"--'H [ e ——
H H H
o H ~0 H roenzi
H OH H oH LAlthough glucosamine and chondroitin
sulfate have showed beneficial effects on joint ,
J_ll} tissues in osteoarthritis (OA), their therapeutic N sisimiomieentas «/”
HiCo 7o use in the clinical setting is still o v
-D-glukuronat N-Ac-p-D-galaktosarmin B-D-glukuronat  N-Ac-R-D-glukosamin debatable. Oral supplementation with
N ) glucosamine or chondroitin sulfate reduces
chondroitin-6-sulfat hyaluronat pain in knee OA. However, there is no —_—
additional effect using both therapeutic
agents in combination for the management of
Zéakladni pojmy z biochemie, V. Mikes, symptomatic knee OA. Effect of glucosamine and chondroitin sulfate in symptomatic knee
Katedra biochemie PiF Masarykovy osteoarthritis: a systematic review and meta-analysis of randomized

Univerzity v Brné, 2. doplnéné vydani 2001 placebo-controlled trials



Glykosaminoglykany (mukopolysacharidy) — dlouhé nevétvené

Glykosaminoglykany

polysacharidy obsahujici uronoveé kyseliny.

Dulezita slozka mezibunééné hmoty, vysoce polarni.

Hyaluronan (kyselina hyaluronova).

Chondroitin sulfat — mezibunécna hmota chrupavek.

Heparin — antikoagulant, fyziologicka funkce nejasna, ovlivnéni

prubéhu zanétu a alergickych reakci?

SICI:,H
O
CO0H Hiz
e e
H < H B
OH H H
0 O s
H DEOH H rH
HC™ 7o

c-O-glukuronat  N-Ac-g-D-glukosamin

heparin

https://trombofilik.cz/

Andrej Drbohlav

Ty

tzv. Jheparinového vraha® Perra Zelenky. S5dm jsem se byl na soudni proces u Krajského soudu
v Hradei Krdlové podivar a jde skutedné o kauzu, krerd je zajimavd zejména z p:«}'r_hulugir_kélm
hlediska, Zarddejici totil je, Ze podle 1r!.1|n:.'|3-|:l-:i}'r.]|r.r|uj__:|3 vraldil ziejmé Zelenka  pro radost”.

PSYCHOLOGIE

SERIOVYCH VRAHU

200 skuteénych pripad brutalnich éind
sériovych vrahi souéasnosti

€ .RADPA




Jak jsou glykoproteiny kodovany v genomu??

Glykan <— ???

ATGTTGGTACGCTGACT
s GCCGTACGTAGCTTCGT
GACGTCGATCGTAGCTG

Protein Gen



Jak jsou glykoproteiny kodovany v genomu??

Enzymy = glykosyltransferasy

- Enzym

Gen

Gen

Gen — Enzym

Struktura glykant je v genomu

kddovana neprimo ATGTTGGTACGCTGACT
G GCCGTACGTAGCTTCGT

. GACGTCGATCGTAGCTG
Protein
Gen



Gen
e - <

Enzym

3“F—______*b 4""’“?\ ‘(//Gen

N\
TRANSRORTER

P

Enzymy = glykosyltransferasy,
syntéza aktivovanych cukrd ™S Gen

<'lIIIIII"l Enzyn1

Nutna ucast transportnich Gen
protein(!

Gen

TRANSPORIER

R
Gen \ *
<>

Struktura glykant je v genomu

kodovana nepfimo ATGTTGGTACGCTGACT
G———— GCCGTACGTAGCTTCGT

GACGTCGATCGTAGCTG

Protein
Gen



Dedicnhost krevnich skupin

OH CH,0H

N-acetylgalaktosaminyltransferasa
GalNAc O

HO
NAC

OH Gal
© CHOH CH,OH
A O  HO 0
I O
Omww

OH GIcNAc

Tri varianty (alely) jednoho genu
pro glykosyltransferasu (lokus ABO CH;
na 9. chromozomu)



Dedicnost krevnich skupin

OH CH,0H
Gal

HO
OH

B

Tri varianty (alely) jednoho genu
pro glykosyltransferasu (lokus ABO
na 9. chromozomu)

Galaktosyltransferasa

OHCH,0oH ©d

CH,OH
O  HO o)
®
O

GIcNAc



Dedicnost krevnich skupin

Zkracend (nefunkéni) varianta genu, zpuUsobeno deleci
nukleotidu a naslednym posunutim ¢teciho ramce

jednoho

HCH,0H Gd!

| m

Tri varianty (alely) jednoho genu O CH, Fuc
pro glykosyltransferasu (lokus ABO OH
na 9. chromozomu)

OH GIcNAc
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Abstract The majority of all proteins are ghycosylated and
ghycans have numerous important structural, finctional and
regulatory roles i various ph

early intrauterine and nec-natal development and many
common late-onset diseases take rootalready at that ime. The

iological pro . While vid showing the link between epigenctics and

structure of the polypeptide part of a glycoprotein is defined  glycosylation are accumulating. Recent progress in high-
by the sequence of leotides in the ponding gene, o gh b genomics and epi ics enabled
first epidemidogical and ide iation stedies of

structure of a glycan part results from dynamic i
between hundreds of genes, their protein products and
environmental factors. The composition of the glycome
attached to an individial protein, or to a complex mixture of
proteins, like human plasma, i stable within an individual, but
wvery varisble between individuals. This variability stems from
numerous common genetic polymorphisms reflecting in
changes in the complex bicsynthetic paﬂmay orglyam bt
alzo from the i ion with the

can affect glycan biosynthesiz at the level of substrate
availability, regulation of enzyme activity and/or hormonsal
slgmls hul also through gene-environment interactions.

. .

the glycome, which are presented in this mini-review.

Keywords Glycosylation - Glycome - Genome-wide
- dv - Figenetics -G X

interactions

Genetics of protein glycosylation Is very complex

According to the central dogma of molecularbiclo gy, function
of each protein |s ddaml nod by its structure, which isdefined

P lecular basis how the
can modify phenotype of an individual The epigencti
mﬁarmmmn (DNA methylaton |m1.cm and histone code)
i ially wvul ble to env | effects in the

by the nucl q in the corresponding gene.
However, in the case of glycan moieties of ghycoproteins,
there are several additional layers of complexity between
genes and the final glycan structure. The final structure of
each glycan is therefore not encoded direcy in the genome



Cukry — zkratky a symboly

« Zakladni jednotky slozitéjSich sacharidu jsou monosacharidy.

* NA/proteiny — zakladni jednotky (nukleotidy, aminokyseliny) jsou jasné

definovany a jejich pocet neni velky.

 Monosacharidi je mnoho, proto u glykanu nelze (jednoduse) pouzit

jednopismenny kod. Problém: vazby, vétveni, modifikace
* Vyvinuto a pouzivdno mnoho zpusobu, jak sacharidy znazornit.

* Na rozdil od NA/proteinl se u cukrl velmi ¢asto vyuziva grafické znazornéni.



Cukry — zkratky a symboly

UNION OF PURE AND APPLIED CHEMISTRY

https://www.gmul.ac.uk/sbcs/iupac/2carb/ [UPAC {0-D-GalpNAc-(1-3){a-L-Fucp-(1-2)]-B-D-Galp-(1-4)-p-D-

GlepNAc-(1-3)-B-D-Galp-(1->4)-p-D-Glep}

f-D-Calp-(1—=4-B-D-ClopH Ac- (1—2 )-c-D-Mang- (1 —
3

T
1

a-L-Fucp

LINUCS [1[b-D-Glep]{ [(4+1)][b-D-Gal p}{[(3+1)][b-D-GlepNAc]{ [(4+1)][b-D-
Galp]{[(2+1)][a-L-Fucp] {}[(3+1)][a-D-GalpNAc]{} }} }3

LinearCode ANa3 (Fa2) Ab4 GNb3 Ab4 Gb4 (spaces added for clarity)

GLYCAM OLN (0fA) ZLB 4Gn 3LB 4GB (with LinearCode precedence rules for branching)

Calif 14}@}-: M- 1-2ihan ] -

S
Fugie: 1-33 CFG Duﬁ ~ p4 .B3 ~ p4 - 0 B
1112 D-Galp ® O L
- D-GapNAc 0 4 LN
O s IO_.})—D D-Glep e O o
N the=s or 7
Gal(fl-4)[Fuc(ul-3)]GleNAc(f1-2)Man(al- r v DGlepNAc @ W GN
© & LFup A @® f
- 204
O . L=G Oxford-type linkage: x 8
- o . , GLYCAM/ L=—GN o-linkage
* Tri IUPAC zplsoby jak pomoci zkratek Oxford LNf ! — pB-linkage "
znazornit oligosacharid. 1 ¥ g




SHAPE

Filled Circle

Filled Square

Croszed Square

Divided Diamond

Filled Triangle

Divided Triangle

Flat Rectangle

Filled Star

Filled Diamond

Flat Diamond

Flat Hexagon

Pentagon

Cukry — zkratky a symboly

Standardizace symbolu:

Symbol Nomenclature for Glycans
(SNFG)

https://www.ncbi.nlm.nih.gov/glycans/snfg.html

White .

(Generic) Blue Green Yellow Orange Pink Purple Light Blue
Hexose Gle Man Gal Gul Alt All Tal
HexNAc GlcNAc ManMNAc GalNAc GuiNAc AltNAC AllNAC TalNAC

Hexosamine GleN ManN GalN GulN AltN AlIN TalN
Hexuronate Glca ManA GalA Gula AltA AllA TalA
A A A A A
Deoxyhexose Qui Rha 6dGul GdAlt GdTal
M Fi N / A A
DeoxyhexNAc QuiNAc RhaNAc GdARNAC GdTalNAC
1 | = =] = =]
Di-deoxyhexose Oli T Abe Par Dig Col
Pentose Ara Lyx X Rib
Deoxynenulosonate Kdn Neu5Ac Neu5Gc
< *> < < <
Di-deoxynonulesonate Pse Leg Aci 4deleg

; Symboly pro jednotlivé monosacharidy.
== \/zhledem k poctu monosacharidu je

Brown

do

ldoNAc

N

IdoN

v

doA

Neu

nutné vyuzivat rGzné barvy i tvary.

IUPAC

LINUCS

{0-D-GalpNAc-(13){a-L-Fucp-(1>2)]-B-D-Galp-(1> 4)-p-D-
GlepNAG-(13)-B-D-Galp-(1-> 4)-p-D-Glep}

[1[b-D-Glep]{[(4+1)][b-D-Galp]{[(3+1)][b-D-GlepN Ac]{[(4+1)][b-D-
Galp]{[(2+1)][a-L-Fucp]{}[(3+1)][a-D-GalpNAc]{} }} }}

LinearCode ANa3 (Fa2) Ab4 GNb3 Ab4 Gb4 (spaces added for clarity)
GLYCAM OLN (0fA) ZLB 4Gn 3LB 4GB (with LinearCode precedence rules for branching)
i 5 TS
N CFG areUad Ao P ¢ o ¢
- laz pGalp © < L
= D-CapNAc 0 4 LN
g D-Glep e O G
= Oxford DGlpNAc @ M ON
~ ® & @ LFip A © f
O L=G Oxford-type linkage: x 8
GLYCAM/ 3 L==GN e a-linkage i
Oxford LN t; — [P-linkage 3
2




Cukry — zkratky a symboly

Standardizace symbolu:

Symbol Nomenclature for Glycans
(SNFG) Symbol Nomenclature for Glycans (SNFG)
Standardization in drawing glycan structures is essential for efficient communication. The tools and methodology
illustrated here have become widely accepted by the scientific community. Use of these symbols to represent
https;//www,ncbi_nlm,nih,gov/glycans/snfg_html monosaccharides is now strongly recommended for all manuscripts submitted to major journals and other publications.
Citation:
, y v s . . . , « Symbol Nomenclature for Graphical Representation of Glycans, Glycobiology 25 1323-1324, 2015 Citation link
Vyznamna cast glykobioinformatickych @ (PMID 26543186).
z °e0 o v v 4 H z « Updates to the Symbal Nomenclature for Glycans guidelines, Glycobiology 29:620-624 2019 Citation linkc?
nastroju je zamérena na grafické P 31154005, yens g yeonieiay
V4 4 v (]
znazorneéni cukru.
Blood group antigens: .
EXAMPLE EXAMPLES FROM SLIME MOLD H antigen on Type-1 lactosamine chain O-linked glycans (GalNAc ¢
FROM YEAST

Extended core-1 glycan

R=glycan
backbone -
2
3
- R
4
* A antigen

6’sulfo-sialyl Lewis-X on
core-2 glycan
R

6S

B antigen a3 4

Mannans from 5. cerevisiae
(P=phosphoryl)

3 er/Thr

a3

R

a

a 3,28 3gmmp
a

a 3,28 3gums



Cukry — zobrazovaci nastroje

WDrawGlycan-SNFG

Render glycans and glycopeptides with fragmentation info. using the Symbolic Nomenclature for Glycans [SNFG] htt p ://WWW.Vi rtu a |g|yco m e . O rg/D raWG cha n/

IUPAC-condensed Input (glycan or glycopeptide):

Man(a2)Man(at)[Man{a2)Man{a3)]Man{as)Gal(a3)Fuc{at)Man{a2)Man{as)

[Man{a2)Man{a3)]Man{at)Gal(a3)

Basic eptions:

Display Linkage: m Linkage font size: Text font size: Mannosa Fukosa
Symbol Size: Crientation:

Other options (show/hide)

ass Opton: Adduct

Molecular Weight: 2254.7562

ab, a3 4o ab
A\ 4

Galaktosa




Cukry — zobrazovaci nastroje

R >
@
i@

@

6 0 ¢ O ¢ BN EGETEEDGECTTTIEEDGETTTEED

Tal Ido

ncorebisect B L4 v al,6

’
A3
- ncorebisectfuc ,&1,3 \ !
ot 1,4 ncorehyb [ )
. ncorehybfuc
* @23 ncorehybbis . Fl,4 Bl,4 Bl,?
i

ocorel
ocore2

ncorehybbisfuc J1,3
O
ocore3 1al,2
’

ocored
— o O
GEDEDEDED /\m ocoret
S ——

—— gslarthro
gslgala
gslganglio

gslglobo Toggle Quick Mode GlycoCT/SVG
Load Structure gslisoglobo - oggle Qu
|! ncoreman -v‘_ Submit

Technical Note
SugarSketcher: Quick and Intuitive Online
Glycan Drawing

Davide Alocci 112, Pavla Suchankova **, Renaud Costa 5, Nicolas Hory 5, Julien Mariethoz 1.2,

Radka Svobodova Vatekova ¥4, Philip Toukach 50 and Frédérique Lisacek 127w

https://glycoproteome.expasy.org/sugarsketcher/
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Sweet new world: glycoproteins in
bacterial pathogens

ELSEVIER

e G kaosylace Je sz namn al postt rans I a é 1] |' M. Alexander Schmidt’, Lee W. Riley” and Inga Benz'
. o "Institut fur Infektiologie, Zentrum fr Molekularbiologie der Entzaindung (ZMBE), Von-Esmarch-Str. 56, D-48149 Manster, Germany

m O d Ifl ka C e . ;E\;:;nzr:lo;;n;ectious Diseases and Immunity, School of Public Health, University of California, 140 Warren Hall, Berkeley,
VAL Nt ieii Vi In eukaryotes, the combinatorial potential of carbo-
* OVI vn l.”e stru ktu ru p rote I-n.U, JeJ ICh a ktIVItu hydrates is used for the modulation of protein function.
i funkci (rozpustnost, stabilita, interakce, However, despite the wealth of cell wall and surface-
, R . , , associated carbohydrates and glycoconjugates, the
vyznam pro imunitni systém), accepted dogma has been that prokaryotes are not able

to glycosylate proteins. This has now changed and pro-

.z . tein glycosylation in prokaryotes is an accepted fact. Intri-

* Glykosylace prObIha u EUka ryOt I prOka rVOt' guingly, in Gram-negative bacteria most glycoproteins
are associated with virulence factors of medically sig-
nificant pathogens. Also, important steps in pathogen-
esis have been linked to the glycan substitution of

A Repository of Experimentally Characterized Glycoproteins and Protein Glycosyltransferases of Prokaryotes

surface proteins, indicating that the glycosylation of
bacterial proteins might serve specific functions in
infection and pathogenesis and interfere with inflam-
matory immune responses. Therefore, the carbo-
hydrate modifications and glycosylation pathways of
bacterial proteins will become new targets for thera-
eutic_and prophylactic_measures. Here we discuss
recent findings on the structure, genetics and function
of glycoproteins of medically important bacteria and

potential applications of bacterial glycosylation systems
for the generation of novel glycoconjugates.

ProGlycProt second rel

ProGlycProt is a manually curated, comprehensive repository of experimentally characterized glycoproteins and glycosyltransferases that are
involved in protein glycosylation, in bacteria and archaea, exclusively. The website is a focused effort to provide concise and relevant y

information derived from rapidly expanding literature on prokaryotic glycoproteins, attached glycans, linkages, their glycosylating enzyme(s),
http://www.proglycprot.org/  protein Glycosylation in Prokaryotes

their specificities, mutants, glycosylation linked genes, and genomic context thereof, in a cross-referenced, interactive manner... More=>==



ProGP470 (Putative uncharacterized protein)

Validation Status Characterized

Organism Information

Organism Mame Burkholderia cenocepacia K56-2

Glykosylace
Family: Burkholderiaceas

Order: Burkholderiales

Class: Betaprotecbacteria

Division or phylum: "Protecbacteria”
Taxonomic ID (NCBI) 985075

Classification

Protein Information

* Glykosylace je vyznamna posttranslacni T e
NCEI RefSeq WP_006486887.1.

mOd ifi kace- EMBL-CDS CAR532591.1.

>tr|B4EBT2|BAEBT2_BURC. Putative exported protein 05=Burkholderia cenocepacia (strain ATCC BAA-245 [ DSM
16553 / LMG 16656 / NCTC 13227 / J2315 [ CF5610) GN=BCAL2973 PE=4 SV=1

o OVI iVﬁ Uj e Stru kt u ru p rotei n loj ) jej iC h a ktiVitu UniProtKB Sequence MEKSLVQAVVVARALVAPVVSFAQSGSTITRAQVRAELVQLQQAGYNSARGEDPHYPEAIQ

AATARIAEQQRSALAQAQGADVSGYGAQAQGASASGSRAMGVRPASAEEMKSLYRGS

i funkci (rozpustnost, stabilita, interakce, Sequence ength

s . . V4 Ve Subcellular Location Outer membrane
vyznam pro imunitni system ) . Glycosylation Status

Glycosylation Type O- (Ser/Thr) linked

* Glykosylace probiha u eukaryot i prokaryot. Experimentally Valdated

Glycosite(s) in Full Length | S106

Protein
=tr|B4EBT2|BAEBT2_BURC. Putative exported protein 05=Burkholderia cenocepacia (strain ATCC BAA-245 [ DSM
A Repository of Experimentally Characterized Glycoproteins and Protein Glycosyltransferases of Prokaryotes Glycosite(s) Annotated 16553 / LMG 16656 / NCTC 13227 / J2315 / CF5610) GN=BCAL2973 PE=4 SV=1
Protein Sequence MESLVQAVVVARALVAPVVSFAQSGSTITRAQVRAELVQLQQAGYNSARGEDPHYPEAIQ
:\ AATARIAEQQRSALAQAQGADVSGYGAQAQGASASGSRAMGVRPAS (106l AEEMKSLYRGS
2| 2 £ 4 :} Sequence Around GSRAMGVRPASAEEMKSLYRG
fs U/ 3 8\ X Glycosites (21 AA) -
A Technigue(s) used for . _ o . _
A . ZIC-HILIC,immunablottingtryptic digestion, and MS/MS analysis
Glycosylation Detection
Technique(s) used for
Glycosylated Residue(s) MS/MS analysis
Detection
Glycan Information
Glycan Annotation Trisaccharide HexMNAC-HexMAc-Hex.
BCSDBID 12058
GlyTouCan GT193TMV

ProGlycProt second rel

ProGlycProt is a manually curated, comprehensive repository of experimentally characterized glycoproteins and glycosyltransferases that are
involved in protein glycosylation, in bacteria and archaea, exclusively. The website is a focused effort to provide concise and relevant I yC I O

information derived from rapidly expanding literature on prokaryotic glycoproteins, attached glycans, linkages, their glycosylating enzyme(s),
http://www.proglycprot.org/  protein Glycosylation in Prokaryotes

their specificities, mutants, glycosylation linked genes, and genomic context thereof, in a cross-referenced, interactive manner... More==>



Glykosylace

* Glykosylace je vyznamna posttranslacni
modifikace.

* Ovliviuje strukturu proteind, jejich aktivitu
i funkci (rozpustnost, stabilita, interakce,
vyznam pro imunitni systém).

* Glykosylace provadéji glykosyltransferasy.

A Repository of Experimentally Characterized Glycoproteins and Protein Glycosyltransferases of Prokaryotes

Organism Information

Organism Name

Campylobacter jejuni subsp. jejuni serotype 0:2 (strain ATCC 700819 / NCTC 11168)

Clinical Implication Pathogenic
Domain Bacteria
Phylum Protecbacteria
Family: Campylobacteraceae
Order: Campylobacterales
Classification Py

Class: Epsilonproteobacteria
Division or phylum: "Proteobacteria"

Taxonomic ID (NCBI)

192222

Protein information

Protein Name PglB )
UniProtKB/ SwissProt ID QOP9CS8
NCBI Ref Seq YP_002344519.1

==
s g

It
i K’

UniProtKB Sequence

?MQOPQCSPGLB_CAMJE Undecaprenyl-diphosphooligosaccharide--protein glycotransferase OS=Campy@
jejuni subsp. [EJTTT SETOTYe-Om2=st ARSI A L BT I e bl D s
MLKKEYLKNPYLVLFAMIVLAYVFSVFCRFYWVWWASEFNEYFFNNQLMIISNDGYAFAE
GARDMIAGFHQPNDLSYYGSSLSTLTYWLYKITPFSFESIILYMSTFLSSLVVIPILLA
NEYKRPLMGFVAALLASVANSYYNRTMSGYYDTDMLVIVLPMFILFFMVRMILKKDFFSL
IALPLFIGIYLWWYPSSYTLNVALIGLFLIYTLIFHRKEKIFYIAVILSSLTLSNIAWFY
QSAIVILFALFALEQKRLNFMIIGILGSATLIFLILSGGVDPILYQLKFYIFRSDESAN
LTQGFMYFNVNQTIQEVENVDFSEFMRRISGSEIVFLFSLFGFVWLLRKHKSMIMALPIL
VLGFLALKGGLRFTIYSVPVMALGFGFLLSEFKAILVKKYSQLTSNVCIVFATILTLAPY
FIHIYNYKAPTVFSQNEASLLNQLKNIANREDYVWTWWDYGYPVRYYSDVKTLVDGGKHL
GKDNFFPSFSLSKDEQAAANMARLSVEYTEKSFYAPQNDILKSDILQAMMKDYNQSNVDL
FLASLSKPDFKIDTPKTRDIYLYMPARMSLIFSTVASFSFINLDTGVLDKPFTFSTAYPL
DVKNGEIYLSNGVVLSDDFRSFKIGDNVVSVNSIVEINSIKQGEYKITPIDDKAQFYIFY
LKDSAIPYAQFILMDKTMFNSAYVQMFFLGNYDKNLFDLVINSRDAKVFKLKI

EMBL CDS

CAL35243.1

Sequence length

T13 AA

Subcellular Location

Membrane (Integral component of membrane)

Function in Native
Organism

1) The PglB is OSTase which transfer an heptasaccharide to N of D/E-N-X-T/S consensus sequence of the protein in
Campylobacter jejuni.

String

192222.Cj1126¢.

ProGlycProt second el

ProGlycProt is a manually curated, comprehensive repository of experimentally characterized glycoproteins and glycosyltransferases that are
involved in protein glycosylation, in bacteria and archaea, exclusively. The website is a focused effort to provide concise and relevant
information derived from rapidly expanding literature on prokaryotic glycoproteins, attached glycans, linkages, their glycosylating enzyme(s),
their specificities, mutants, glycosylation linked genes, and genomic context thereof, in a cross-referenced, interactive manner... More>=>>

Potential Application

1) PglB can be used to create artificial glycopeptides because it has relaxed substrate specificity of accepting peptide
substrates over the full-length protein.

2) PglB can transfer undecaprenyl pyrophosphate-linked saccharides of various lengths (277 saccharides) adds to the
promise of using PglB in the synthesis of diverse glycopeptide products.

Additional Information

1) PglB requires an acetamido group at the C-2.
2) R331 of C.lari and R328 of C.jejuni form a salt bridge with acidic amino acid.

3) PglB can transfer several structurally different O-antigen saccharides to protein.

http://www.proglycprot.org/



Glykosylace

* Glykosylace je vyznamna posttranslacni
modifikace.

* Ovliviuje strukturu proteind, jejich aktivitu
i funkci (rozpustnost, stabilita, interakce,
vyznam pro imunitni systém).

* Glykosylace provadéji glykosyltransferasy.

A Repository of Experimentally Characterized Glycoproteins and Protein Glycosyltransferases of Prokaryotes
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ProGlycProt second rel

ProGlycProt is a manually curated, comprehensive repository of experimentally characterized glycoproteins and glycosyltransferases that are
involved in protein glycosylation, in bacteria and archaea, exclusively. The website is a focused effort to provide concise and relevant
information derived from rapidly expanding literature on prokaryotic glycoproteins, attached glycans, linkages, their glycosylating enzyme(s),
their specificities, mutants, glycosylation linked genes, and genomic context thereof, in a cross-referenced, interactive manner... More==>
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100,000
Glycosyltransferases Database
80,000 4
o
(® GTDB is an integrated repository of glycosyltransferases, which collects comprehensive 5
information, including amino acid sequences, coding region sequences, available tertiary structures, .§ 000004
protein classification families, catalytic reactions and metabolic pathways involved, from distinct well- g
z

known databases or predictions.

s
g

® search—advanced search provides various queries to specify users’ concerns accurately.
® Browse—browse data by diverse classifications and download those data in batches.
® BLAST— sequence search of GTDB to annotate query glycosyltransferases' functions. 20.000

® GTdock—performs several glycosyltransferases docking with the same one acceptor easily by

AutoDock Vina.

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Year

() Archaea (8985) ( ) Fukaryota(49594) ( ) Bacteria (457667) [ ) Viruses(2497) [ ) Unclassified (1436) [ ) All (520179)

https://www.biosino.org/gtdb/ https://doi.org/10.1093/database/baaall4]



https://doi.org/10.1093/database/baaa047

Predikce glykosylace

* Glykosylace je vyznamna posttranslacni NetOGlyc - 4.0
modiﬁkace_ 0O-GalNAc (mucin type) glycosylation sites in mammalian proteins
The NetOglyc server produces neural network predictions of mucin type GalNAc O-glycosylation sites in mammalian proteins.

* Ovliviuje strukturu proteind, jejich aktivitu
i funkci (rozpustnost, stabilita, interakce,

vyznam pro imunitni systém). DictyOGlyc - 1.1

O-(alpha)-GlcNAc glycosylation sites (trained on Dictyostelium discoideum proteins)

* Glykosylace probiha u eukaryot i prokaryot.

The DictyOGlyc server produces neural network
predictions for GIcNAc O-glycosylation sites in

Dictyostelium discoideum proteins.

NetCGlyc- 1.0

C-mannosylation sites in mammalian proteins
The NetCGlyc 1.0 produces neural network predictions of C-mannosylation sites in mammalian proteins.

NetNGlyc- 1.0

N-linked glycosylation sites in human proteins
The NetNglyc server predicts N-Glycosylation sites in human proteins using artificial neural networks that examine the sequence context 8{Asn-Xaa-Ser/Thr

sequons.

MINI REVIEW

Protein glycosylation: nature, distribution, enzymatic formation, and disease
implications of glycopeptide bonds




Predikce glykosylace

* Predikce glykosylace:

OH
0 NH3
HO |
HO COCH E—CIZH
NH COO-
tlto
(a) CH; (b)

N-glykosylace aminoskupiny asparaginu

Glycoproteins

To ny Merry, University of Manchester, Manchester, UK
Sviatlana Astrautsova, Grodno State Medical University, Grodno, Belarus

Based inpart on the previous version of this Encyclopedia of Life Sciences
(ELS) article, “Glycoproteins’ by “Terry D Butters”.

N-glykosylace x O-glykosylace

HO

OH
o)

HO NH3
NH |
I CH,—CH
co |
| COO
CH;

O-glykosylace hydroxylové skupiny
serinu nebo threoninu

Glykosylace chrani proteiny pred proteolyzou,
ovliviiuje strukturu a interakce proteinu, uplatiiuje
se v interakcich imunitniho systému.



Predikce glykosylace

* Predikce glykosylace:  N-glykosylace x O-glykosylace

OH O _on
) NH3 0
HO |
HO » CDCHE—CIZH HO » TH;
| oo | CH,—CH
CO CO |
| | COO
(a) CH; (b) CH;
N-glykosylace aminoskupiny asparaginu O-glykosylace hydroxylové skupiny

serinu nebo threoninu
Asn-X-Ser(Thr), X nesmi byt Pro

Asn-X-C — nekanonicky motiv

e , , o Nemaji jasné definovany motiv
Zalezi i na sousednich aminokyselinach,

charakteru aminokyseliny , X
ko nfo rma Cl m I'Sta Identification of novel N-glycosylation sites at non-canonical

protein consensus motifs

Mark S. Lowenthal’, Kiersta S. Davis, Trina Formolo, Lisa E. Kilpatrick, and Karen W.
Phinney



Analyza glykanu

Biological
sample

Separation/Enrichment

* Charakterizace glykanu: hmotnostni spektroskopie (MS), )
vysokoucinna kapalinova chromatografie (HPLC), nuklearni Tatact Glycoprotsing
magnetickd rezonance (NMR). s

Y
Intact glycopeptides

N

Deglycosylation

\ v v

» Velkd ¢ast softwarovych ndstrojl je zamérena na zpracovani
a interpretaci experimentdlnich dat, analyza glykant je bez

e s n e e . . P . v MS analysis Deglycqsylalcd Released
vyuziti bioinformatiky velmi obtizna (prakticky nemoznad)... peptides glycans
A 4 Y
WET-LAB DRY-LAB WET-LAB DRY-LAB ( M MS analysis MS analysis
Bioinformatics analysis > I
— il P = W~

2-DE image analysis Search
database

MS
2-DE gel |—> E — | —» and/or —» Bioinformatics analysis
l MS/MS Q

— -

le|
Sampe‘\’ ‘ | I . |patabase|
Identification & Update R e
U LC/MS — —> | —> MS/MS —> | characterisation  annotation U 4 Protein / Peptide identification L

. : A 2| Glycan structure identification (€
LC/MSimage analysis '\ and attachment site assignment

Multi LC >

Separation Bioinformatics Mass Spectrometry Bioinformatics Feng Li"2, Olga V. Glinskii™® and Vladislav V. Glinsky"?

Proteomics 2013, 13, 341-354 DOl 10,1002/ pmic.201200149



E.’:‘]EXPASY GlycoMod

=il ™,

https://web.expasy.org/glycomod/

ﬂ[‘EXPASy GlycoMod Home | Contact

GlycoMod Tool

GlycoMod is a tool that can predict the possible oligosaccharide structures that occur on proteins from their
experimentally determined masses. The program can be used for free or derivatized oligosaccharides and for
glycopeptides [Documentation / Mass values / Reference / Disclaimer].

Note: You can use GlycanMass to calculate the mass of an oligosaccharide structure from its ocligosaccharide
composition.

Enter a list of experimental masses:

1841.72 1882.03 18%3.73
1l@l.62 1111.77 1l42.@7
1153.81 1157.%1 1132.88

All mass values are

1230.23 1274.33 1286.18 ® average or monoisotopic.
1356.47 1371.45 1386.38 M
1418.45 1438.67 1485.42 P

Or upload a file, containing one mass per line, from your computer:

f T+ v
Vybrat soubor | Souboer nevybran Mass tolerance: +/- 0.2 Dalton

>pdb | 1TKA|A Chain A, 1 Transketolase
QFTDIDKLAVSTIRILAVDTVSKANSGHPGAPLGMAPAAHVLWSQMRMNPTNPDWINRDRFVLSNGHAVA
LLYSMLHLTGYDLSIEDLKQFRQLGSRTPGHPEFELPGVEVTTGPLGQGISNAVGMAMAQANLAATYNKP
GFTLSDNYTYVFLGDGCLQEGISSEASSLAGHLKLGNLIAIYDDNKITIDGATSISEFDEDVAKRYEAYGW
EVLYVENGNEDLAGIAKATAQAKLSKDKPTLIKMTTTIGYGSLHAGSHSVHGAPLKADDVKQLKSKEFGEN
PDKSEFVVPQEVYDHYQKTILKPGVEANNKWNKLESEYQKKFPELGAELARRLSGQLPANWESKLPTYTAK
DSAVATRKLSETVLEDVYNQLPELIGGSADLTPSNLTRWKEALDFQPPSSGSGNYSGRYIRYGIREHAMG
ATIMNGISAFGANYKPYGGTFLNEFVSYAAGAVRLSALSGHPVIWVATHDSIGVGEDGPTHQPIETLAHFRS
LPNIQVWRPADGNEVSAAYKNSLESKHTPSIIALSRONLPQLEGSSIESASKGGYVLQDVANPDIILVAT
GSEVSLSVEAAKTLAAKNIKARVVSLPDFFTFDKQPLEYRLSVLPDNVPIMSVEVLATTCWGKYAHQSFG
IDRFGASGKAPEVFKFFGFTPEGVAERAQKTIAFYKGDKLISPLKKAF

Home | Contact

1041.72 1080.03 1093.73 1101.62 1111.77 1142.07
1153.01 1157.91 1192.88 1230.23 1274.33 1286.18
1356.47 1371.45 1386.38 1418.45 1430.67 1485.42
1531.45 1608.79 1628.84 1653.89 1670.17 1688.12
1708.08 1740.03 1766.29 1790.98 1869.04 1899.45
1960.28 2028.53 2047.74 2056.13 2105.32 2184.15
2201.95 2261.71 2316.35 2388.56 2429.00 2446.39
2457.63 2473.35 2545.02 2553.75 2604.07 2623.41
2702.62 2718.76 2761.27 2779.97 2805.59 2851.70
2867.83 2944.29 2975.04 3016.44 3028.57 3045.25
3113.17 3221.73 3245.86 3268.72 3345.42 3373.80
3535.19 3852.99 3868.36 3945.84

Peptides containing the{motif "N-X-S/T/C (X not P)":

position #MC peptide mass [M] peptide

modifications

98-174 0 7900.79848 TPGHPEFELPGVEVTTGPLG QGISNAVGMAMAQANLAATY NKPGFTLSDNYTYVFLGDGC LQEGISSEASSLAGHLK

359-388 0 3245.58768 LSETVLEDVYNQLPELIGGS ADLTPSNLTR
391-408 0 1868.93408 EALDFQPPSSGSGNYSGR

User mass: 2761.27
Adduct ([M+H]*): 1.00727

gly;:;c;nn (gg}?.:.f] structure type n':aesp;'?;l peptide sequence
(Hex)q (NeuAc),
892.281 0.148 (NeuGc) _ 1867834 291-408
' ' ! 9% EALDFQPPSSGSGNYSGR
(Pent)
802317 012 U103 - 1867 834 201408
' ' (HexNAc), % EALDFQPPSSGSGNYSGR

2 structures found in 1 peptide.

theoretical
glycopeptide mod.
mass

2761.122

2761.158

Links

GlyConnect




Vazba sacharidu

v

v

v

Specificka
Reverzibilni

Nemodifikujici

Lektiny

Lektiny jsou proteiny, které vazou sacharidy. Uplatnuji se v mnoha
adhezivnich a rozpoznavacich biologickych procesech.

Plants Animals Fungi Bacteria Viruses
Ricin MBP AAL PA-IIL Hemagglutinin
(Ricinus communis) (Homo sapiens) (Aleuria aurantia) (Pseudomonas aeruginosa) (Influenza virus)

Obrana Adheze bunék Mykorhiza Rozpoznani hostitele
Zasobnirole  Rozpoznavani Obrana Adheze na povrch
bunék hostitele



UniLectin3D curated database

What is UniLectin3D ?

The UniLectin3D module provides curated information on 3D structures of lectins. Lectins are grouped into families based
on the carbohydrate binding domains.

How many lectins and structures ?

2369 3D XRay structures (1519 with interacting glycan), 572 distinct lectin sequences, 248 distinct glycans, 1025 articles
Last update the 2022-04-13 21:59:35

Browse by Fold > Class > Familly

(The number of families is indicated when the mouse is over)
b-sandwich / Galactose-binding domain-like

UniLectin3D, a database of carbohydrate binding
I proteins with curated information on 3D structures

small protein / Knottin

and interacting ligands
— Francois Bonnardel'-2-, Julien Mariethoz?*, Sebastian Salentin*, Xavier Robin5®,
Michael Schroeder?, Serge Perez’, Frédérique Lisacek?%®" and Anne Imberty “'~*

Ll e e https://doi.orq/10.1033/nar/ gky83?2

Browse by Origin > Species Browse by monosaccharide and associate IUPAC sequence

(The number of species is indicated when the mouse is over) (The number of distinct iupac is indicated when the mouse is over)

https://www.unilectin.eu/unilectin3D/


https://doi.org/10.1093/nar/gky832

UniLectin3D curated database

Search for a lectin by name, species, structure and glycan
ie. human, propeller, 1TL2 (PDB accession number), Q47200 (UniProt accession number), GalNAc, Lewis

Search —

Search by field Glycan Search

Search fields in UniLectin3D

S PDB origin

D-Abep D-Arap D-Fruf D-Frup D-Fucp
. . N N N UniProt AC pag
D-Galf D-Galp D-GalpNAc D-Glcp D-GlcpN D-GlcpNAC
Ralstonia solanacearum v
O ) O ) 00— O ) A o - Fold resolufion threshold (A)

D-Neup5Gc v 0

Class monosaccharide (ie. L-Fucp, D-Galp, D-GlcpNAc, D-Neup5Ac ...)
-
v v

IUPAC condensed (ie. Gal(b1-4)GlcNAc(b1-3)Gal(b1-4)Glc)

UniLectin3D glycan search

v v

4

Family
v Fuc v exact motif occurrence
Explore X-Ray structures Explore structures grouped by sequence
Fuc(a1-2)Gal Fuc(a1-4)GIcNAC Fuc(a1-8)GlcNAC
Fuc Gal(b1-4)Fuc
2 oL o
> ) o O B4 ’ ) 4 6




2BS6 RSL, BambL Ralstonia solanacearum

A

View the 3D structure and information

fold b-propeller origin Bactenal lectins
class AAL-like (PropLecBA) species Ralstonia solanacearum
family RSL, BambL comments NTT7G/G845 double mutant complexed with xyloglucan fre

resolution (A) 1.8

IUPAC condensed Fuc(al-2)Gal(b1-2)Xyl

2BT9 RSL, BambL Ralstonia solanacearum ¢’ View the 3D structure and information
fold b-propeller origin Bacterial lectins
class ALl -like (PropLecGA) species Ralstonia solanacearum
family RSL, BambL comments

resolution (A) 0.94

IUPAC condensed Fuc

3Z18 RSL, BambL Ralstonia solanacearum #  View the 3D structure and information
fold b-propeller origin Bacterial lectins
class AdL -like (PropLeceA) species Ralstonia solanacearum
family RSL, BambL comments R1TA mutant with glycerol in mutated site and fucose in n

resolution (A) 1.5

IUPAC condensed Fuc

>—




Vazba sacharidu

4| Specificka

/ Reverzibilni

< | Nemodifikujici

Lektiny

Lectin affinity
chromatography

-k

Lectin array

ool !v-
|i

SDS-PAGE & Western Blot with lectins

e @

Enzyme-linked lectin assay (ELLA)

e{)‘\.

Mariya Tsaneva ' - Els J. M. Van Damme
130 years of Plant Lectin Research

Glycoconjugate Journal
https://doi.org/10.1007/s10719-020-09942-y

Biological activity

Mitogenic
st g
. AR A~ N gb >
°® )
. , .Q ‘f'\.-)k/\' & H‘\

Anticancer 4o ttic “ean

Necrotic

Antibacterial Antiviral




LectomeXplore - A database of predicted lectins

What is LectomeXplore ?

LectomeXplore is a module dedicated to the exploration of predicted lectins for each class from UniLectin3D classification.
Translated genomes (proteomes) released in the UniProtKB and RefSeq sequence databases and in the PDB structure
database were screened to identify the lectome (complete set of lectins) of the corresponding species.

How many predicted lectins ?

Proteins with a specific lectin domain: 993249 candidate lectins in 24156 species

Workflow of lectin domains prediction

- - e TrefLec
109 lectin classes ' ' - Predicted B-trefoil lectins
_ Lo ]
Lectin 3D Datasata ot . . .
o T atasets o https://unilectin.eu/trefoil/

protein sequences Web Database

‘ l. Protein sequences
identified with a PropLec
M L0l e lectin domain
WL e ‘4 Gl *DK Yk HMMER Predicted B-propeller lectins

https://unilectin.eu/propeller/

‘_
Cri= 1
prof' les ’
@ ‘ : MycolLec
! J Predicted lectins in fungal genomes

https://www.unilectin.eu/mycolec/

https://www.unilectin.eu/predict/



Cukry — 3D struktura

* Co nas zajima — struktury glykoproteint, struktury sacharidi v komplexu s proteiny
(lektiny, enzymy, protilatky).

* RTG krystalografie. Problém: velka flexibilita sacharidt (ve strukture je viditelnd jen
cast glykanu).

Problém: Kvalita 3D struktur sacharidt v PDB muze byt nizka...

Revize struktury, 2019.
Zcela bézné oligosacharidy

7’?‘“’.}: 5K Host cell recognition by the henipaviruses: Crystal

Nestandardni : :
. . Y structures of the Nipah G attachment glycoprotein
oligosacharidy ve strukture, and its complex with ephrin-B3

2008 . Kai Xu*, K laghatta R. Rajashankar’, Yee-Peng Chan®, Juha P. Himanen*, Christopher C. Broder®,
and Dimitar B. Nikolov*®

v - 'l‘
f"{, B 2
EY NG Xl
7 v £
P
N
re
-
&

*Structural Biology Program, . Memorial Sloan-Kettering Cancer Center, 1275 York Avenue, New York, NY 10021 ; "Northeastern Collaborative Access 1
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Cukry — 3D struktura

Building and rebuilding N-glycans in protein
structure models

Bart van Beusekom,” Natasja Wezel,” Maarten L. Hekkelman,” Anastassis Perrakis,”
Paul Emsley” and Robbie P. Joosten**

"Department of Biochemisiry, The Metherlands Cancer Instiwie, Plesmanlaan 121, 1066 CX Amsierdam,
The Metherlands, and BMRC Labortory for Molecular Biokogy, Francis Crick Avenue, Cambridge Biomedical Carmpus,
Cambridge CE2 00H, England. *Correspondence e-mail: rjomsteni@nkinl

N-Glycosylation is one of the most common post-translational modifications and
is implicated in, for example, protein folding and interaction with ligands and
receptors. N-Glycosylation trees are complex structures of linked carbohydrate
residues attached to asparagine residues. While carbohvdrates are typically
modeled in protein structures, they are often incomplete or have the wrong
chemistry. Here, new tools are presented to automatically rebuild existing
glycosylation trees, to extend them where possible, and to add new glycosylation
trees if they are missing from the model. The method has been incorporated in
the PDB-RED(O pipeline and has been applied to build or rebuild 16 452
carbohydrate residues in 11 651 glycosylation trees in 4498 structure models,
and is also available from the PDB-REDO web server. With better modeling of
N-glycosylation, the biological function of this important modification can be
better and more easily understood.




https://pdb101.rcsb.org/learn/guide-to-understanding-pdb-data/exploring-carbohydrates-in-the-pdb-archive

Cukry — 3D struktura

How Carbohydrates are Specified in PDB Entries

In 2020, members of the wwPDB worked together to ensure that carbohydrates in PDB structures are represented in a consistent way,
improving methods for finding carbohydrate-related entries. All carbohydrate-containing entries in the PDB archive were remediated. This
project incorporated standards used by the glycoscience community to enable easy translation of PDB data to other representations

commonly used by glycobiologists.
Detailed information about this remediation is described at wwPDB.org.

Please note, it is not uncommon for portions of a biological macromolecule to be
unresolved in experimental data. Segments of carbohydrates may be fully or partially
missing from the atomic coordinates (i.e., they could not be modeled from available
experimental data). In glycosylated proteins, often only the first sugar of the chain is
resolved and included in the coordinates for the PDB entry. In these cases (where only
a single sugar is resolved), the sugar will be presented as a ligand. Other sites of
glycosylation, if they contain two or more resolved sugars, will be treated as separate

branched entities.

Carbohydrate polymer : @
Components: NAG, BMA, MAN, BGC




Cukry — 3D struktura

e Urceni struktury komplexnich sacharidl je obecné problém.

RTG — velka flexibilita, problémy s krystalizaci.

NMR — tradi¢ni metoda pro urceni struktury oligosacharidu (prace v roztoku),
problémy s prifrazenim signalt a vyvhodnocenim dat (malé rozdily mezi

jednotlivymi jadry).

* Molekulové modelovani sacharidl je ¢asto nezbytnou soucasti interpretace

experimentalnich dat.

Please select the desired monosaccharides and glycosidic linkages.

If you are not sure how to do please look at the example page.

Ane e.
emember - not all constructions are reasonable;

Input for the web-interface:

A-D-MANP v ||1-4 ¥ |A-D-MANP v ||1-4 v | A-D-MANP v | 1-4 v |A-D-MANP v ||1-4 ¥ || A-D-MANP v || 1-4 ¥ | A-D-MANP ~

SEND

http://www.glycosciences.de/modeling/sweet2/doc/index.php



Cukry — 3D struktura

e Urceni struktury komplexnich sacharidu je obecné problém.
RTG — velka flexibilita, problémy s krystalizaci.

NMR — tradi¢ni metoda pro urceni struktury oligosacharidu (prace v roztoku),
problémy s pfifazenim signalt a vyhodnocenim dat (malé rozdily mezi
jednotlivymi jadry).

* Molekulové modelovani sacharidl je ¢asto nezbytnou soucasti interpretace
experimentalnich dat.

All builders at GLYCAM-Web generate molecular structure files that can be used in visualization programs
or as input for simulations. For the builders that generate 3D structures from a primary sequence (e.g., G LYCAM
DManpb1-6DGlcpNAcb1-0OH), we offer the interfaces listed below for setting the primary sequence.

http://glycam.org/



Feedback

Carbohydrate Builder Step 1: Set Glycan Sequence Step 2: Options

Isomer

Ring Type

L e |

Configuration

‘ a ‘ ‘ E’ ‘ GlcNAc ManNAc

The tools below help you to assemble or select a glycan, which is then automatically energy w GlcA v ldoA
minimized with the GLYCAM force field [1] to generate one or more 3D models. The file formats
available for download include PDB (coordinates), as well as AMBER (topology and coordinates). 4 Do ’ Neu5Gc
The beta-test Carbohydrate Builder does not currently provide files for MD simulation.

Linkage
Requirements 1-5 1-6 1-7 1-8 1-9
e A familiarity with carbohydrate nomenclature. 5.5 5.6 5.7 5.8 5.9
Aglycon
-OH -OME -OtBu

@1—6DManpa1—6DManpa1—6DMan

http://glycam.org/



Carbohydrate Builder Step 1: Set Glycan Sequence Step 2: Options Step 3: Download

Click the buttons in the table to download the files you need. Counterions are automatically added to the charged, solvated systems.

‘ DManpa1-6DManpal-6DManpa1-6DManpa1-OH

It should be noted that under physiological conditions oligosaccharides are freque | e ingle static
structure is an incomplete model. For this reason, the user is encouraged to employd ﬂlecular d}rnamlcs smulatmn o develop
a more complete understandlng of the spatial and dynamic properte -

http://glycam.org/




Sign In_~ | Feedback

Q
[ ]
1-? v 1-? pvs
‘ Man ‘ Gal ‘ Glc ‘ All Alt Gul Tal
‘ Xyl ‘ Lyx ‘ Rib Ara ‘ Fru Psi Sor Tag _
Fuc Rha Qui
GalNAc GlcNAc ManNAc
- GalA - GlcA - IdoA
‘ Neu5Ac Neu5Gc
&”'GDM‘"'”W'ﬁwa"p“'GDM”p“'OH

Beta-test Carbohydrate Builder (New!) Assemble a glycan by connecting monosaccharides. This new tool is still in development.

http://glycam.org/




Glykobioinformatika — databaze

e Databaze obsahujici informace o proteinech (sacharidy jsou soucast

glykoproteinu, lektiny).
 Vlastni databdze sacharidu (struktury).

* Databdze enzymu a drah ucastnicich se syntéz a odbouravani glykan(

(sacharidu).
* Informace o interakcich protein-sacharid

* ,,Glykocentra”“ — sdruzené databaze, vlastni specializované

databaze, analytické nastroje



nsity

% Intel

,Glykocentra®

functionalglycomicsgateway

The Consortium for Functional Glycomics (CFG) is a large research initiative funded by
MIGMS to define the paradigms by which protein-carbohydrate interactions mediate cell
communication. The CFG works with the scientific community to create unique resources
and services that Participating Investigators can use in their own research, These
resources and services, which are provided free of charge by the CFG's Scientific Cores,
include glycan array screening, gene microarray screening, mouse phenotyping, glycan
profiling, a reagent bank, and data analysis tools. Resulting data sets are integrated and
made accessible to the community via the CFG's central database. The CFG also has
publicly accessible specialty databases that offer detailed information on glycan-binding
proteins, glycan structures, and glycosyltransferases. The number of investigators using
CFG resources in their work continues to grow, as reflected by the rate of new publications
involving CFG resources. Our vision is to harmess the combined research power of our
Participating Investigators and cur Scientific Cores to achieve our goals.

50- X N ‘ 24320

1988.9

CONSORTIUM FOR
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http://glycan-dev.mit.edu/static/consortium/consortium.shtml



The Consortium for Functional Glycomics (CFG) is a large research initiative funded by

,Glykocentra®

functionalglycomicsgateway

CONSORTIUM FOR

MIGMS to define the paradigms by which protein-carbohydrate interactions mediate cell

communication. The CFG works with the scientific community to create unique resources

FUNCTIONAL GLYCOMICS

and services that Participating Investigators can use in their own research, These
resources and services, which are provided free of charge by the CFG's Scientific Cores,

include glycan array screening, gene microarray screening, mouse phenotyping, glycan
profiling, a reagent bank, and data analysis tools. Resulting data sets are integrated and
made accessible to the community via the CFG's central database. The CFG also has
publicly accessible specialty databases that offer detailed information on glycan-binding

SEARCH FOR GLYCANS

Select the type of search you wish to perform from the list below. Once obtained, search results can be further
refined.

Sub-structure Search for all glycans containing specific sub-structural motifs, which can be built using our

interactive templates.

proteins, glycan structures, and glycosyltransferases. The number of investigators using

CFG resources in their work continues to grow, as reflected by the rate of new publications
involving CFG resources. Our vision is to harmess the combined research power of our

Participating Investigators and cur Scientific Cores to achieve our goals.

% Intensity
o
3

1836.8

1988.9

20819

20409!

| 20709 |

‘JWWMMMW

22449

2448.0

)

2606.1

i

M
i vU v\

26941

ol

Molecular weight Search for all glycans that fall within or outside a specified molecular weight range.

Composition Search for all glycans that contain a specified number and type of menosaccharide constituents.
Linear nomenclature Search for glycans using the IUPAC cr linear codes for their monesaccharide constituents.

Multiple search criteria Search for glycans using cne or more of these criteria: name, family, ID, source (i.e.,
species, organ, tissue, cell type, and disease), molecular weight, composition, and nomenclature.

29672 pgo0y

“M»J'wh

1850

2200

Mass (m/z)

2550

http://glycan-dev.mit.edu/static/consortium/consortium.shtml
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Glycan : carbSynthe_0085 D000

Cartoon Representation

Aoy

IUPAC 2D Representation

Fuc
|u1—2
Gal Bi 3 GLcNAc
IUPAC Code
| Fuc 31-2 Gal b1-2 GIcNAc b£5p2.BT |
Linear Code
[Fa2Ab3GNbZSp2.BT |
Link to 3D Model (GLYCAM - Web Customize the below sub-structure by clicking on

monosaccharides or linkages that vou wish to modify.
||jnk to GLYCAM for Fazab2GNb Clicking on a monosaccharide allows you to add
extensions, replace it with a different monosaccharide,
Sub Structure Search Interface or add modifiers {phosphate groups, sulfate groups,
etc.)Extensions can only be added towards the non-
reducing end.
« Clicking on a monosaccharide and selecting "Trim”

|Load this structure for sub structure search
General Information

Glycan Family: Synthetic removes it, along witl'] all associated monosaccharides
Sub. Familv: Synthetic ta_wa_rd the nmj-reducmg end. o

: LE Y « Clicking on a linkage allows you to replace it with other
Scientific Name: Fuca2Galb3GlcMAcb2SP2.BT Iin_kagles, includinlg "wild cards.” .
Common Narme. Led (H type 1) \ glnlicskheféusrlrﬁgteur:fe. to search for glycans that contain the
Last Updated: 04/28/2003
Oligosaccharide Molecular Wt.: 529.479

. : Build from other templates
Edatlc.ulated Oligosaccharide Molecular 530,479
Permethylated MW.: 592 L-Fucp
ition: Hex, dHex; HexMAc 8

Compoesition: BX1 1 1 [non-reducing end] D-Galp Bl 5 D-GlepNAc [reducing end]
Status: Public

Match the motif at non-reducing end only: )
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Glycan Binding Protein : cbp_1499

General Information

,Glykocentra®

Mame:

Complete Name:

Family:

Sub Family:

Spec. Sci. Name:

Entry Date [mm/dd/yyyy]:
Status:

Aspergillus fumigatus lectin (AFL)
Fucose-specific lectin Flea

Other

Plant/funaal lectin

Aspergillus fumigatus
07/08/2009

Public

Primary Sequence

STPGAQQVLF RTGIAAVNLT NHLRVYFQDV YGSIRESLYE GSWANGTEKN VIGNAKLGSP
VAATSKELKH IRVYTLTEGN TLQEFAYDSG TGWYNGGLGG AKFOQVAPYSR IAAVFLAGTD
ALQLRIYAQK PDNTIQEYMW NGDGWKEGTN LGGALPGTGI GATSFRYTDY NGPSIRIWFQ
TODLKLYOQRA YDPHRKGWYPD LVTIFDRAPP RTAIAATSFG AGMSSIYMRI YFYNSDNTIW
QVCWDHGKGY HDKGTITPVI QGSEVAIISW GSFANMNGPDL RLYFQMNGTYT SAVSEWWVWNR

AHGSQLGRSA LPPA

Known Sites of Expression

= Recombinant from E. coli

Other Public Databases

Gen. Bank.:
Swiss. Prot.:

GenBank:35112538
Swiss Prot: Q4WWa1

Associated Resource Requests

|cfg_rR.equest_2ElES

Primary Screen Information

Glycan Array Version:

Protocol Id:

Replicate Mumber:

Result Nature:

Protein/Sample Concentrtaion:
Experiment Date [mm/dd/yyyv]:
Supplying Investigator:

Assay Information:

Annotation:

PA_w41

Protocol Direct Binding
1

Data

1 micrograms,/ml
06/01/2010

Anne Imberty

Samples were directly labeled with AlexaFluor 488.

Aspergillus fumigatus lectin (AFL)-1

Printed
glycan array

Detection

Binding

Relative fluorescence

Quantification

e
i

S
LY)

o
(=]

0

20

40 60 80 100 120 140 160
Glycan 1D

Current Opinion in Chemical Biology
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Glycan Binding Protein : cbp_1499

General Information

,Glykocentra®

Marme: Aspergillus fumigatus lectin (AFL)
Complete Name: Fucose-specific lectin Flea
Family: Other

Sub Family: Plant/funaal lectin

Spec. Sci. Name: Aspergillus fumigatus

Entry Date [mm/dd/yyyy]: 07/08/2009

Status: Public

Primary Sequence

STPGAQQVLF RTGIAAVNLT NHLRVYFQDV YGSIRESLYE GSWANGTEKN VIGNAKLGSP
VAATSKELKH IRVYTLTEGN TLQEFAYDSG TGWYNGGLGG AKFOQVAPYSR IAAVFLAGTD
ALQLRIYAQK PDNTIQEYMW NGDGWKEGTN LGGALPGTGI GATSFRYTDY NGPSIRIWFQ
TODLKLYOQRA YDPHRKGWYPD LVTIFDRAPP RTAIAATSFG AGMSSIYMRI YFYNSDNTIW
QVCWDHGKGY HDKGTITPVI QGSEVAIISW GSFANMNGPDL RLYFQMNGTYT SAVSEWWVWNR

AHGSQLGRSA LPPA

Known Sites of Expression

= Recombinant from E. coli

Other Public Databases

Gen. Bank.:
Swiss. Prot.:

GenBank:35112538
Swiss Prot: Q4WWa1

Associated Resource Requests

|cfg_rR.equest_2ElES

Primary Screen Information

Glycan Array Version:

Protocol Id:

Replicate Mumber:

Result Nature:

Protein/Sample Concentrtaion:
Experiment Date [mm/dd/yyyv]:
Supplying Investigator:

Assay Information:

Annotation:

PA_w41

Protocol Direct Binding
1

Data

1 micrograms,/ml
06/01/2010

Anne Imberty

Samples were directly labeled with AlexaFluor 488.

Aspergillus fumigatus lectin (AFL)-1

Analyte Information

|Prctein Sample Analyzed: : Aspergillus fumigatus lectin {AFL)

Raw Files for this Primary Screen

[Download

Readout for this primary screen

[Search Readout

Enhanced Glycan Array Data Browser (Mew Feature)

| Click This Link to Launch the New Flex-based Glycan Array Data Browser Tool

Bar Chart For 100 MicroMolar Concentration

Core H Bar Chart
37,500
35,000
32,500 - = -
30,000 | y . -
27,500 |
25,000 -
22,500 -
20,000 |
17,500
15,000 |

e, ] Y
|
&

- I

al
L

12,500
10,000 -
7,500 |
5,000 |

=

2,500

|IAverage Signal M Standard Deviation B High Affinity Ligands|

Glycan Being Browsed

a2

w2
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Analyte Information

FUNCTIONAL GLYCOMICS

L,Glykocentra® g uems

Aspergillus fumigatus lectin {AFL)

Raw Files for this Primary Screen

[Download

Eur J Biochem. 1998 Dec 1;2538{2).623-56.

Readout for this primary screen

[Search Readout

Identification of highly fucosylated N-linked oligosaccharides from the human parotid gland.

Enhanced Glycan Array Data Browser (Mew Feature)

Guile GR', Harvey 0J, O'Donnell N, Powell AK, Hunter AP, Zamze S, Fernandes DL, Dwek RA, Wing DR, |

Click This Link to Launch the New Flex-based Glycan Array Data Browser Tool

= Author information

Bar Chart For 100 MicroMolar Concentration

1 Oxford Glycobiclogy Institute, Department of Biochemistry, UK.

Glycan : carbNlink_20325_D000

Cartoon Representation

i)

w2 o3

IUPAC 2D Representation

Fuc al

g GlcNAC - :N
Fu¢ al— 2 Gal bhl— 4 GlceNAc bl— 2 Man al

6

3 Man bl— 4 GlcNAc bl

37,500
35,000 |
32,500 ¢
30,000 -
27,500 1
25,000 -
22,500 -
20,000 -
17,500 -
15,000 -
12,500
10,000 -
7,500 |
5,000 |

2,500

Core H Bar Chart

al

|IAverage Signal M Standard Deviation B High Affinity Ligands|

Fuc al~_,
1 GlcHAC bhl— 2 Man al
Fuc al— 2 Gal b1~

Glycan Being Browsed

$

Sub Structure Search Interface

[Load this structure for sub structure search <+~

a2

w2
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18

mars
2022

Acholetin : A newly
discovered Poly 1-3 B-D
GlcNAc bacterial
polysaccharide

Using genomic data and activity-
based screening, the researchers
identified a glycoside
phosphorylase enzyme..

Acholetin
isphorylase Be

a-GlcNAc1

Acholetin

11

mars
2022

Glycomimetics against
Multi-Drug Resistant
Pathogens

The collection of glycopedia virtual
chapters has been extended with a
new contribution Multi-drug
resistant...

Glyko stranky

resources

e-chapters

search

Morphology

22

février
2022

Recent Advances in
Electron Microscopy of
Carbohydrate
Nanoparticles

Carbohydrate nanoparticies, both
naturally derived and synthetic
ones, have attracted scientific
and.

| |
Carbohydrate nanoparticles

fibers
A radiation

B
oo 1| N Tf7 | peagensiy

Starch : Structure and

Serge Perez - Anne Imberty

* ||IIIII
3565

‘opyrancse Glucapyras
1,8-5 D 238840

janvier
2 2022

Chitin and Chitosan in
the Bioeconomy

Chitin is the second most abundant
natural polymer in the world after

cellulose, mainly derived from the
food...

Library of Bio-active
Monosaccharides. 1D,...
Serge Perez

20

décembre
2021

Modernized uniform
representation of
carbohydrate molecules
in the Protein Data Bank

Carbohydrate molecules present in
more than 14,000 Protein Data
Bank (PDB) structures have
recently been. ..




Lipidy

Lipidy jsou heterogenni skupina biomolekul nerozputnych we vodé a rozpustnych v organiclach rozpoustédlech. Jsouto
derivaty wisich monokarboxylowych kyselin a alifatickych &i alicyklickych hydroxyderivatd nebo aminoderivatll. Patfi do ni
nasledujici latky:

1. Tuky & oleje (acylatyceroly) Zakladni pojmy z biochemie, V. Mikes, Katedra biochemie

2. Glycerolipidy {alycerofosfolipidy, plasmalogeny, kardioliping v . . v v s ;.
3. Sfincolipid PFF Masarykovy Univerzity v Brné, 2. doplnéné vydani 2001

4 Steroidy (cholesteral, Zutove kyseliny, steraidni hormony)
5. lzoprenoidy {ubichinon, plastochinon, dalichol
6. Vitaminy roZpustné v tucich

Lipidy hraji v organismu roli jako zasobni latky, strukturalni sloZky membran, hormony a vitaminy.

4.8.16 lipids

Small, biologically active molecules of variable structure, commonly defined by their solubility in non-polar
solvents. Hydrophobic or amphipathic small molecules that may originate, entirely or in part, by the car-
banion-based condensations of thioesters (fatty acyls, glycerolipids, glycerophospholipids, sphingolipids,
saccharolipids, and polyketides) and/or by carbocation-based condensations of isoprene units (prenol lipids
and sterol lipids).

Terminology of bioanalytical methods
(IUPAC Recommendations 2018)

https://doi.org/10.1515/pac-2016-1120
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Lipidy a lipidomika

« Zasobni latky (zdroj energie), mechanicka ochrana, tepelna izolace, hormony, slozky
membran, vitaminy

— Ls Lipidomicka sekce

Lipidomika je v&dni obor, ktery se zabyva studiem biochemickych drah lipidi v biologickych systémech. Slovo lipidom e
oznacuje veskeré lipidy v bufice, tkani nebo organismu v daném ¢ase a je podmnoZinou metabolomu. Lipidomika je relativné Ceské spolecnosti pro biochemii a molekularni biologii
mlady obor, ktery se rozviji v souvislosti s rychlymi pokroky v Iékafstvi, analytické chemii a informacnich technologiich. Lipidy g
hraji velmi dileZité role pfi vzniku a prab&hu mnoha metabolickych chorob jako je napfiklad obezita, ateroskleréza, cévni
mozkaova piihoda, hypertenze nebo diabetes. V lipidomickém vyzkumu se pracuje s velkymi soubory dat, kieré kvantitativné
popisuji zmény v obsahu a sloZeni jednotlivych druhi lipidd. Analyza lipidomu znamena identifikaci a kvantifikaci tisic
molekularnich druhd lipidi, zkouma se struktura a interakce s dal&imi slouéeninami, jejich dynamika a zmény, které nastanou
v prabéhu vzniku choroby. Informace ziskané z téchto studii hraji ddleZitou roli pfi objasfiovani vzniku a prib&hu nemoci na
molekularni drovni.

http://lipidomics.uochb.cas.cz/lipidomika.html

Lipidy

Lipidy jsou strukturné riznorodé chemické slouceniny, které plni fadu kli¢ovych biologickych funkci, napfiklad jako stavebni

Lipidomics: a global approach to lipid analysis in

slozky bun&cnych membran, zdroje a zasobarny energie, nebo jako signalni molekuly. Lipidy mohou byt obecné definovany blOlOgICEl| systems
jako hydrofobni nebo amphipatické molekuly, které alespori ¢astecné& vznikaji kondenzaci thioesterd (mastné kyseliny,
polyketidy, atd.) nebo isoprenovych jednotek (prenoly, steroly, atd.). Lipidy se obecné déli na "jednoduché” a "sloZeng" lipidy, Andrew D. Watson®

pficemZ jednoduchymi lipidy rozumime ty, které pfi hydrolyze poskytuji nanejvys dva typy produktl, kdeZto sloZené lipidy
davaji pfi hodrolyze tfi nebo vice produkt.

Department of Medicine, Division of Cardiology. David Geffen School of Medicine, University of California
at Los Angeles, Los Angeles, CA 90095




1. How to preserve and extract lipids?

2. What amount of lipids is present in the sample ?

3.How to fractionate a natural lipid extract?

2, What are the components present within each fraction?

s. What amounts of each component are present in the lipid extract?

Analyza lipidti

CYBERLIPID CENTER

1. This site for cyberlipid studies is an online, non-profit scientific organization

Food and Nutrition journals on-line

General organizations

Companies involved in Scientific Research Scientific journals

Sites devoted to sciences and techniques Scientific Societies and organizations
Databases and encyclopedia Scientific Libraries
Browsing on the net Publishers

Discussion Groups

Lipid suppliers

Sites directly involved in fat and lipids

Journals devoted to lipids

whose purpose is to collect, study and diffuse information on all aspects of

http://cyberlipid.gerli.com/ lipidology.

2. The site seeks to establish contacts between students, teachers, scientists and
technicians and expose various models in all fields, forgotten studies of the

past, work in progress and hot fields.

3. The site will try to feature an extensive, always upgraded, annotated

bibliography devoted to the main presented topics.

1758

First study by Poulletier de la Salle FP of a lipid (cholesterol) isolated from bile stones.

1779

Discovery by the Swedish scientist Scheele CW of glycerol abtained by heating several oils and fats with lead oxide.

1783

Fourcroy AF introduced alcohol to extract brain lipids.

Kalendar

8-10 March 2022 - 10th International Singapore Lipid Symposium (iSLS10) - Themes of Precision
health and medicine, nutritional science, healthy longevity, cardiometabolic diseases, infection biology. microbiome and
more.

For information contact : web site

2022

10-15 July 2022 - 25th International Symposium on Plant Lipids (ISPL meeting), Grenoble,
France
For information contact: web site

6-9 November 2022 - The 17th GERLI Lipidomics Meeting “Lipids: from membrane dynamics
to signaling” will be held in Saint-Jean-Cap-Ferrat, France (on the French Riviera, near Nice).
For information contact : web site




:@! LIPID MAPS Lipidomics Gateway https://www.lipidmaps.org/

Lipid classification, structures and tools*

Eoin Fahy', Dawn Cotter, Manish Sud, and Shankar Subramaniam I_I | d a | | | d O m | ka
University of California, San Diego, 9500 Gilman Dr., La Jolla, CA 92093-0411, USA p y p
Abstract

The study of lipids has developed into a research field of increasing importance as their multiple Inte rnational Lipid CIaSSification and

biological roles in cell biology. physiology and pathology are becoming better understood. The Nomen CI ature Comm itt ee ( 200 5) .

Lipid Metabolites and Pathways Strategy (LIPID MAPS) consortium is actively involved in an

integrated approach for the detection. quantitation and pathway reconstruction of lipids and related

genes and proteins at a systems-biology level. A key component of this approach is a KI d Slfl ka cni SySte m Za h rnujici 3 h Iavn IC h
bioinformatics mfrastructure involving a clearly defined classification of lipids, a state-of-the-art kate g0 ri |" kazda je dale ¢lenéna (t\r’idy’

database system for molecular species and experimental data and a suite of user-fiiendly tools to v/ v v/
podtridy a nékdy podpodtridy)

assist lipidomies researchers. Herein, we discuss a number of recent developments by the LIPID
MAPS bioinformatics core in pursuit of these objectives. This article is part of a Special Issue

entitled Lipodomics and Imaging Mass Spectrometry.

Lipid of the Month Lipid Classification System
April, 2022
X The LIPID MAPS Lipid Classification System is comprised of eight lipid categories, each with its own subclassification hierarchy. All lipids in the LIPID MAPS .
A S Structure Database (LMSD) have been classified using this system and have been assigned LIFID MAPS ID's (LM_ID) which reflects their position in the classification
S N hierarchy. LMSD can be searched by lipid class, common name, systematic name or synonym, mass, InChlKey or LIPID MAPS ID with the search box in the banner, |

or alternatively, by LIPID MAPS ID, systematic or commaon name, mass, formula, category, main class, subclass data, or structure or sub-structure with one of the
| search interfaces in the LMSD database section. Each LMSD record contains an image of the molecular structure, common and systematic names, links to external
| databases, Wikipedia pages (where available), other annotations and links to structure viewing tools. In addition to LMSD search interfaces, you can drill down

) ! through the classification hierarchy below to the LMSD record for an individual lipid.
Protegenin A :




Lipidy — strukturni databaze

* Tridéni lipidu a informatika lipidi obecné je, ve srovnani s proteiny a nukleovymi kyselinami,

pomerné novy obor.

e LIPID MAPS Structure Database (LMSD)

The LIPID MAPS® Structure Database (LMSD) is a relational
database encompassing structures and annotations of

biclagically relevant lipids. As of 05/01/2021, LMSD contains
45684 yhiqgue lipid structures, making it the largest public

lipid-only database in the world.

The LIPID MAPS® Structure Database (LMSD) is a
relational database encompassing structures and

annotations of biologically relevant lipids. As of today,
LMSD conta'nique lipid structures, making it

the largest publictipid-only database in the world.

https://www.lipidmaps.org/data/structure/index.php

Structures of lipids in the database come from several sources: (i) LIPID
MAPS Consortium's core laboratories and partners; (ii) lipids identified by
LIPID MAPS experiments; (iii) biologically relevant lipids manually curated
from LIPID BANK, LIPIDAT, Lipid Library, Cyberlipids, ChEBI and other
public sources; (iv) novel lipids submitted to peer-reviewed journals; (v)

computationally generated structures for appropriate classes.

Klasifikace podle LIPID
MAPS systému

Lipid Category Curated
Fatty Acyls [FA] 8551
Glycerolipids [GL] 347
Glycerophospholipids
y p[ GP]p P 1725
Sphingolipids [SP] 1784
Sterol Lipids [ST] 3483
Prenol Lipids [PR] 2344
Saccharolipids [SL] 51
Polyketides [PK] 7120
TOTAL 25405

Pridéleni ID

Computationally-

generated Al

1875 10426
7379 1726
8312 10037
3168 4952

0 3483

0 2344
1294 1345

0 7120
22028 47433

LIPID ID (LM ID) format

Characters Position Description

LMFA01030001 12 Database designation

LMFAD1030001 34 Two-letter category code

LMFA0L030001 3-8 Twe-digit class code

LAFAQLO30001 7-8 Two-digit subclass code

LAMFAQLO3000L 9-12 Unigque four character identified with in a subclass




Lipidy — strukturni databaze

* Tridéni lipidu a informatika lipidi obecné je, ve srovnani s proteiny a nukleovymi kyselinami,
pomerné novy obor.

e LIPID MAPS Structure Database (LMSD)

Structure-based search using GGA Ketcher

D H ) @ @ [0 o
g H LMSD: Structure-based search results

c

N

O

s LM_ID Common Name Systematic Name Formula Mass Main Class Sub Class

LMPRO103330002 Gaossypol (W & ) - C3pH3005 5181941 Isoprenoids [PRO1] C15 isoprenoids (sesquiterpenes)

- P

/ LIPID MAPS does not verify the accuracy of this Wikipedia entry [PROT03]
—
[] Cl Download results | [C5V ¥

SR1 Br

Q ' Gossypol

~  Generic

‘ v S From Wikipedia, the free encyclopedia
Not to be confused with Gossypetin.
Search type Substructure ¥
LM ID Gossypel is a natural phenol derived from the cotton plant (genus Gossypium). Gossypol is a phenolic aldehyde that
Name(Common, permeates cells and acts as an inhibitor for several dehydrogenase enzymes. It is a yellow pigment.

Systematic, or
Synonym)
Include ®@All records O Curated records only ©Computationally generated records only

Among other things, it has been tested as a male oral conftraceptive in China. In addition to its putative contraceptive
properties, gossypol has also long been known to possess antimalarial properties.“]

Records per page 50

Sort by LM_ID v



Bio)informatické nastroje

Nastroje pro grafické
znazornéni lipidl

Lipid Structure Drawing Tools

sn1-Acyl group
20:0 v sn3-Acyl group
39:0 v
sn2-Acyl group
22:6(42,77Z102,132,16Z,19Z) ¥

N i N N N W

Formula CasH15206

e " T R e ‘J
Mass 1257.1589 ‘\I

https://www.lipidmaps.org/

Nastroje pro MS analyzu
lipiddi

Mass Spectrometry Tools

e —

Product ion calculation tool for%oli@ ion mode)

Ion‘ [M+NH4]= ¥

sn1 ‘ 20:0

v ‘snz‘ 22:6(42,77210Z,132,16Z,19Z) ‘sn3‘ 26:0 M

‘ Submit‘ ‘ Reset‘

;”WNJ%%—"NJ%%*‘J\/\J'

Commonly occurring product ions for TG(20:0/22:6(4Z,7Z,10Z,13Z,16Z,19Z)/26:0)

m/z

lon Description

1092.9893

Precursor ion [M+NH4]+

1075.9627|

Precursor ion [M+H]+

1057.9521

Precursor ion [M+H]+ with loss of H20

763.6599|

Neutral loss of sn1 RCOOH + NH3 from [M+NH4]+

T47.7225|

Neutral loss of sn2 RCOOH + NH3 from [M+NH4]+

679.5660|

Neutral loss of sn3 RCOOH + NH3 from [M+NH4]+

453.4302

sn3 acyl chain ([RC=0 +74]+)

435.4196|

sn3 acyl chain ([RC=0 +74]+ with loss of H20)

385.2737|

sn2 acyl chain ([RC=0 +74]+)

379.3934]

sn3 acyl chain ([RC=0]+)

369.3363

sn1 acyl chain ([RC=0 +74]+)

367.2631

lsn2 acyl chain ([RC=0 +74]+ with loss of H20)

361.3829

sn3 acyl chain ([RC=0]+ with loss of H2Q)

351.3257|

sn1 acyl chain ([RC=0 +74]+ with loss of H20)

311.2369]

sn2 acyl chain ([RC=0]+)

295.2995|

sn acyl chain ([RC=0]+)

293.2264]

sn2 acyl chain ([RC=0]+ with loss of H2Q)

277.2890]

sn1 acyl chain ([RC=0]+ with loss of H20)




Glycolipids: Animal

Hakomori Sen-itir
tie, Washington, U/54

|, Pocific No

Ishizuka Ineo, Teiyo University School of Medicing, Tokyo, japan

Glycolipids are carbohydrates linked to lipid (either ceramide or glyceride). They are found

in animal cells and tissues.

Introduction

Glveolipids are ubiquitous components of all animal cell
membranes and are particularly abundant at the cell sur-
face membrane. The majority of glycolipids belong to the
class *glycosphingolipids’ (GSLs: also called sphingogly-
colipids), which have a backbone lipid (termed *ceramide )
consisting of fatty acids and a long-chain aliphatic amino
alcohol, discovered and named ‘sphingosine’ by JLW
Thudichum in 1876. Sphingosine has the structure 1.3-di-
hydroxy-2-amino-octadecene, exhibiting the peervthro
stereoconfiguration with regard to the asymmetric carbon
1{C1),C2and C3 (Figure 1a). Fatty acids with va rious chain
lengths are linked to the 2-amino group of sphingosine to
form ceramide (Figure 1b). Variows sugar residues are
linked to the C1 primary hydroxyl group of the sphingosine
moiety in ceramide to form galactosylceramide ( GalCer)
{Figure 1c). glucosylceramide (GlcCer) (Figure 1d), or a va-
riety of morecomplex oligosaccharides, resulting ina wide
variety of GSLs. One example of such a structure, *GM3°,
which has sialic acid. galactose and glucose, is shown in
Figure le. The sugar linkage to the C1 hydroxyl group of
ceramide is always fi, with only a single known exception
x-Gal ceramide, which is found in sea anemones.

GSLsare also found in plants, including veast, although
the ceramide and carbohydrate structures are distinctively
different from those of animal GSLs. T he ceramide of plant
GSLs has a sphingosine analogue, termed ‘phytosphingo-
sine’, which has an additional hydroxyl group at the C4
position. The carbohydrate moiety of plant GSLs has a
novel glyean, termed ‘phytoglycosphingolipid’, consisting
of phosphoinositol, glucosamine and mannose. GSLs are
rarely found in bacteria, except for a novel group of
‘sphingobacteria’ that includes Sphingomonas paicinobilis.

A furtherclass of glycolipids, termed ‘glycoglyeerolipids’,
has been found and characterized. They have 1,2-diacyl-sn-
glyeerol or 1-alkyl-2-acyl-sn-ghycerol as a backbone lipid, to
which a monosaccharide or relatively short oligosacc haride
is linked through the primary hydroxyl group (Figure 2).
Only two glycoplveerolipids have been well characterized as
animal tissue components. Their disribution is limited to
the nervous system (brain, spinal cord, peripheral nerves)
and testis. In contrast to animal tissues, glycoglyoerolipids
are the major component in plants and bactera.

Advanced article
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dod: 10. W02/ 97804 7001 5902 20000 706, pub 2

Another class of glyceroglycolipids is the *glycosylpho-
sphatidylinositol anchor® (GPlanchor). A large num ber of
functionally important cell-surface proteins are anchored
through this class of glycoglycerolipids (see below).
See also: Glvcolipids: distribution and biological function

Structure

The most extensive studies on the structure and function of
animal cell glycolipids have been focused on GSLs. GSLs
consist of two distinct moieties: ceramide. which is hydro-
phobic, and carbohydrate, which is hydrophilic. A molec-
ular model of GSL based on X-my crystallography
indicates that the axis of the ceramide is perpendicular to
the axis of the carbohydrate chain. GSLs have a strong
tendency to agpregate to form micelles in agueous media.
or to form microdomains in the cell membrane bilayer.
GSLsfrom animal tissues are classified according to two
criteria: ( 1) the presence orabsence of strongly acidic group
(sialic acid or sulfate), or cationic amino group( very rarely
present); and (2) differences incorecarbohydrate structure.
Four subclasses based on critedon (1) are neutral GSLs,
pangliosides (GSLs containing sialic acid), sulfatide (sul-
fated GSL) and a few cationic GSLs having free amino
group. Threesubclasses based oncriterion (2) are: ganglio-
series, lacto-series and globo-series GSLs. In the current
literature, a pproximately 50 ganglio-series, 80 lacto-series
and 10 globo-series GSLs are known. For panglio-series
GSLs, 2 neutral, 7 sulfated and ~ 40 sialylated species are
known. For lacto-series, 14 neutral, 2 sulfated, ~ 30 sialy-
lated and ~ 32 fucosylated species are known. In some
cases, hybrid types between the lacto- and ganglio-series or
between the plobo- and lacto-series have been observed. In
certain protozoa, parasites and marine invertebrates. novel
GSL structures have been observed that cannot be as-
signed to any of the three subclasses described above.

Neutral glycosphingolipids

The most abundant GSL in animal tissues is galactosyl-
ceramide (GalCer; cerebroside) in brain, discovered by

EMCYCLOPEDLA OF LIFE S OENCES © 2004, john Wilsy B Sans, Lidd, wew sl net 1

Lipidy + sachari

Antigeny
Receptory
Adheze

Lipidova cast
slouzi k ukotveni
v membrané

’ Lipid

@ a Sphingolipid Glycan Stru@

Core: ey
Core chain style: Straight ¥

Glycan: Galb1-3(GlcNAcb1-6)GalNAcb1-3Gala1-4Galb1-4Glch ‘

Glycan chain orientation:|Left ¥

https://www.lipidmaps.org/

Usage
Sugar residues allowed: Gle, Gal, Man, GlcNAc, GalNAc, Xyl, Fuc, NeuAc, NeuGc, KDN
[sugar (as an abbreviation)][anomer (either a or b)][linkage in (x-y form)]

Galb1-4Glch, Fucal-2Galb1-3GalNAcbh1-4Galb1-4Glch, NeuAca2-3Galb1-3GalNAch1-3Gala1-4Galb1-4Glch

Glycan sequence must be in the format:

Examples:

Branched glycans are designated by parentheses: GalNAca1-3GalNAcb1-3(Galb1-3GalNAcb1-4)Gala1-4Galb1-4Glcb

(The hypothetical structure below contains all 10 sugar residues currently supported)

o oH
o




Lipidy + proteiny

LipoP- 1.0
Signal peptidase | & |l cleavage sites in gram- bacteria

The LipoP 1.0 server produces predictions of lipoproteins and discriminates between lipoprotein signal peptides, other signal peptides and n-terminal membrane
helices in Gram-negative bacteria.

Note: Although LipoP 1.0 has been trained on sequences from Gram-negative bacteria only, the following paper reports that it has a good performance on
seqguences from Gram-positive bacteria also:

Methods for the bioinformatic identification of bacterial lipoproteing encoded in the genomes of Gram-positive bacteria
0. Rahman, 5. P. Cummings, D. J. Harrington and |. C. Sutcliffe
World Journal of Microbiology and Biotechnology 24({11):2377-2382 (2008)

R PO Prediction of Lipoprotein and Secretory Signal
PRED-LI Peptides in Gram-positive Bacteria with Hidden

Markov Models

We present a Hidden Markov Model method for the prediction of lipoprotein signal peptides of Gram-
positive bacteria, trained on a set of 67 experimentally verified lipoproteins.

The method outperforms LipoP and the methods based on regular expression patterns, in various data
sets containing experimentally characterized lipoproteins, secretory proteins, proteins with an N-terminal
TM segment and cytoplasmic proteins.

The method is also very sensitive and specific in the detection of secretory signal peptides and in terms
of overall accuracy outperforms even SignalP, which is the top-scoring method for the prediction of signal
peptides.

http://bioinformatics.biol.uoa.gr/PRED-LIPO/

MINIREVIEWS

Lipoproteins of Bacterial Pathogens’
A. Kovacs-Simon, R. W. Titball, and S. L. Michell*

https://services.healthtech.dtu.dk/service.php?LipoP-1.0

Abstract Bactenial lipoproteins are a diverse and func-
tionally important group of proteins that are amenable to

bioinformatic analvses because of their unigue signal

peptide features. Here we have used a dataset of sequences
of experimentally verified lipoproteins of Gram-positive
bacteria to refine our previously described lipoprotein
recognition pattern (G+LPP). Sequenced bacterial gen-
omes can be screened for putative lipoproteins using the
G+LPP pattern. The sequences identified can then be
validated using online tools for lipoprotein sequence

identification. We have used our protein sequence datasets
to evaluate six online tools for efficacy of lipoprotein
sequence identification. Our analyses demonstrate that
LipoP (http://www.cbs.dtu.dk/services/LipoP/) performs
best individually but that a consensus approach, incorpo-
rating outputs from predictors of general signal peptide
properties, is most informative.
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Proteoglykany Sacharidy

Lipoproteiny Glykolipidy

Proteolipidy Liposacharidy

Lipidy Vsechno souvisi se vSim...
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Evolutionary aspects of ABO blood group in humans

Massimo Franchini *, Carlo Bonfanti

Department of Hematology and Transfusion Medicine, Azienda Ospedaliera Carlo Poma, Mantova, ltaly

ABSTRACT

The antigens of the ABO blood group system (A, B and H determinants) are complex carbohydrate molecules
expressed on red blood cells and on a variety of other cell lines and tissues. Growing evidence is accumulating
that ABO antigens, beyond their key role in transfusion medicine, may interplay with the pathogenesis of
many human disorders, including infectious, cardiovascular and neoplastic diseases. In this narrative review,
after succinct description of the current knowledge on the association between ABO blood groups and the
most severe diseases, we aim to elucidate the particularly intriguing issue of the possible role of ABO system in
successful aging. In particular, focus will be placed on studies evaluating the ABO phenotype in centenarians,
the best human model of longevity.

© 2015 Elsevier BV. All rights reserved.
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Lectin-mediated drug targeting: history and applications

Christiane Bies®, Claus-Michael Lehr®, John F. Woodley ™
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Host cell recognition by the henipaviruses: Crystal
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