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Promjene u glikozilaciji

U u neuropsihijatrijskinkL,J2 NB Y S GADHRDMIYHeierovoj bolesti, autizmshizofreniji...

JOURNALOFPROTEOMICS 75 (2012) 5123-5139

Available online at www .sciencedirect.com

“piaranis

SciVerse ScienceDirect

www.elsevier.com/locate/jprot

ELSEVIER

Review

Glycomics of pediatric and adulthood diseases of the central
nervous system

b, *

Rita Barone® ' 1, Luisa Sturiale® !, Angelo Palmigiano®, Mario Zappia®, Domenico Garozzo

Research

& 2011 by The American Socisty for Biochemisiry and Molecular Biclegy, Inc.
This paperis available on line at hitpoFfersw moponline.org

— Molecular & Cellular Proteomics 10.1

Human Plasma Glycome in Attention-Deficit
Hyperactivity Disorder and Autism Spectrum
Disorders*=

Nela Pivact,” Ana KneZevicg, Olga Gornik§, Maja Pu&iéy, Wilmar Igl|, Hilde Peeters**,
An Crepel**, Jean Steyaert**, Mislav HovokmetT], Irma RedZi¢§, Matea Nikolacy,

Vesna Novkovié Hercigonjatt, Katarina Dodig Curkoviégg, Mario Gurkoviét],

Gordana Nedi¢i, Dorotea Muck-Selert, Fran Boroveeki|, Igor Rudan,®

and Gordan LaucgT”

Alzheimer's Disease

Serum: decrease of digalactosylated core-«-1,6-fucosylated biantennary
glycan. Increase of o1,3-fucosylated trigalactosylated glycans. [patent
application publication, May 5, 2011].

CSF: altered levels of full-length Reelin and Reelin 180 kDa fragment.
Abnormal glycosylation pattern of 180-kDa reelin [26]. Increase of
sialylated O-glycans in Tyr10 of APF/AR glycopeptides [23]. Decrease of
TTR brain-specific isoform [76]. Quantitative changes of apolipoprotein
E, clusterin, a-1-g-glycoprotein and o«-1-AAT. Decreased glycosylation of
one specific a-1-antitrypsin isoform [80,82]. Decrease of WGA-reactive Tf
glycoforms [88,89].

Idiopathic normal pressure hydrocephalus

CSF: increase of Tf-2 (serum type)/Tf-1 (brain-type) glycoforms ratios
Multiple sclerosis

Serum: modification of plasma acute-phase proteins glyco-isoforms
Schizophrenia

Serum: increase in male patients of tetraantennary tetrasialylated
glycans bearing polylactosamine with A4G4Lac54 extension and
triantennary trisialylated containing the SLe* epitope [105].

CSF: decrease of bisecting and sialylated glycans levels.

ADHD Plasmax in glycan groups GP11 and DG7 @nid GP12

Serum: increased antennary fucosylation of biantennary glycans and
decreased levels of some complex glycans with three or four antennas

Barone et al. 2012 Pivac et al. 2011



N-glikani u PTSIP

Citatior: Transl Psychiatry (2013) 3, e320; doi10.1038/tp2013.93 @
& 2013 Macmillan Publishers Limited All ights reserved 2158-3188/13

www.nature.comftp

ORIGINAL ARTICLE

N-glycosylation profiling of plasma provides evidence for
accelerated physiological aging in post-traumatic stress disorder

M Moreno-Villanuewva™?, J Morath®?, v Vanhooren™*, T Elbert®, 5 Kolassa®, C Libert™*, A Barkle! and I-T Kolassa®®

U testirali 9 N-glikanskihstrukturaiz plazmena
13 ispitanikas PTSfom, 9 ispitanikakoji su bili

f Peakl=FA2agalactosylatedorea= A | f #raiBii/18 kontrolnihispitanika
1,6-fucosylated biantennary
PTSP U koncentracija Njlikanase mijenja s dobi

Peak6=FA2Gdigalactosylated core
‘ a-1,6-fucosylated biantennarjA2F

Moreno-Villanuevaet al 2013




HrZZ projekt : Genomslglikanski biomarkeRTSH
GlikoGenPTSP (voditelj: prof. dr. Nela Pivac)

%: GlikoGenPTSP

CiiA 3G N} OA QL yal Y

U ispitati razlikeu glikozilacijikod osobas dijagnosticiranimPTSdm (N=350) i zdravih
kontrolnihispitanikaN=850 2 R NB S A MdlikdAruphazmii vezanimalgG

U ispitati postoji li povezanost2 R NB S éyefslih polimorfizama i epigenetskih
modifikacijas glikomskinpromjenama shodnotomeLJ2 @ S 6rizikbhZdrazvojP TSR
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| GlycoageTest = log[P1/P6] |




Rezultati

N-glikani u plazmi:
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U ispitatirazineN-glikanana preostalimuzorcimaP TSk i kontrola

0 A & i Ndve2dndsthzineN-glikana pojedinihfenotipovaP TSR (agitacijapsihozi)

U ubolesnikas PTS®mM i kontrolnihispitanikapotvrditi polimorfizme(12) odabranihgena(6)
(FUB, HNRA, FUB/FUTB, SLOAS, MGAD i B3GAT) koji regulirajuglikozilacijuproteina,
2 R Nb SSEWStwdijama

U procijeniti utjecaj epigenetskeregulacije(DNA metilacije)i genskeekspresijeHNAA u
bolesnikas PTSPmMI kontrolnihispitanika

U ispitatinovemodeleLINB R @ snérneddbilna temelju koncentracijepojedinihN-glikana
u plazmii N-glikanavezanihzalgG

U A é’l"] NoforGjéné M-glikanau animalnim modelima PTSR. (prof dr. sc Dora Zelena,
al S| BHidadeinijaznanosti)

U neovisnareplikacijskastudija (prof dr. sc TanjaJovanovicEmoryUniversity USAna 200
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"Technology & Knowow Transfer in Metabolomics and
Establishment of Latest Scientific Equipment in Zagreb”,
financiran od tvrtkePatria, Fieka

(voditelj: prof. diNedSY ¢} NJ 2 OA 6
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U ispitati razlike u metabolitima kod osoba s dijagnosticiranim
PTSPom (N=350) i zdravihkontrolnih ispitanika(N=350) primjenom
neciljane@ A O S LIt | GrfaBzedvetahoHma
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Pristupi umetabolomici: neciljana i ciljana analiza
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PSYCHIATRIC DISEAGK
) 4 L]

Schizophrenia

ul o2
AKA2FONR2ATAY

METMOMICS

Glycme
Vali e)
Glyc| ne)

Glucose
Phosphatidylcholine

o
Y S VHDL |
i |
Lactiie LDL

Lysophosphatidylcholines Unsaturated fatty acids
Redox Biology 14 (2018) 178-186 Ornithine Lipids
3-Indolebutyrate (microflora) Citrate
Phenylalanine a-KG
Contents lists available at ScienceDirect Tyrosine Creatine
Proline Creatinine
. Glutamic acid Acetoacetate
Redox B 1010 gy Pyruvic acid 3-Hydroxybutyrate
i Saturated triglycerides Arginine
ELSEVIER journal homepage: www.elsevier.com/locate/redox Glutamine
Histidine

Review article

Ketone bodies
Hippurate (microflora)
Trimethylamine-N-oxide (microflora)

Short overview on metabolomic approach and redox changes in psychiatric

PTSD Glycerophosphoethanolamines (serum)
Glycerophospholipids
7a,12a-dihydroxy-3-oxocholest-4-en-26-oic acid

Citric acid (mice) Isocitric acid (mice)
Aconitic acid (mice)
Succinic acdid (mice)

disorders

Gordana Nedic Erjavec™”, Marcela KonjevocFl Matea Nikolac Perkovica Dubravka Svob Strac?,

Lucija Tudor®, Coral Barbas”, Tilman Grune®, Neven Zarkovic?, Nela Pivac®

PSYCHIATRIC DISEASE METABOLOMICS

Increased levels 1 Decreased levels |

Depression

Lysophospholipids Acyl carnitine Molecules

Stearic amide

Oxalacetic acid (mice)
N-acetylglucosamine-6-Phosphate,
Palmitoylethanolamide

Palmitic amide

Guanosine

Inosine

Pantothenic acid
3a-hydroxy-5p-cholan-24-Oic acid
Glycocholic acid

Monoglycerophospholipids
Phosphatidylethanolamines
Glutamate (serum)

Palmitic amide
Lithocholic acid

Common metabolites altered in schizophremnia, depression and PTSD.

Aspartate (serum) Deoxycholic acid METABOLITES PSYCHIATRIC DISEASE
Alanine Glycodesoxycholic acid
Taurine Glycoursodeoxycholic acid Schizophrenia Depression PTSD
Citrate Taurochenodeoxycholic acid
Formate Glucose Alanine - - D
Glycine Lactate o-KG - -+ ND
Isobutyrate Pyruvate ((:}1113‘:;:3 - + ;Ign.lr:e}
Nicotinate Tryptophan Clutomate -+ _+ D
a-KG Tyrosine . .
Succinate 5-Hydroxyindoleacetic acid (CSF) g:izf‘;zphosl’hc’hplds I I;I_D I:D
Malonate Homovanillic acid (CSF) Lactate - . ND
Methylmalonate N-methylnicotinamide Palmitic amide _ -+ -+
Succinyl-CoA Isoleucine Pyruvate -+ _ ND
y-aminobutyric acid Valine Succinate ND -+ - (mice)
Dopamine Tyrosine -+ - ND
Ribulose 5-phosphate wvaline 4 _ ND
Malic acid

Fumaric acid

—+ (increased levels); - (decreased levels): ND (not detected).
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Compound pvalue pvalueafter pBH Sompoli DYl eIl eRp Skl
Nonanoic acid 0.3324315! 0.65478943!
2-Deoxy-arabino-hexonicacid, 1,4lactone 1.25 x10° 8.12x 16 3-Hydroxybutyric acid 0.38286800: 0.73195353 i !
Aminomalonicacid 0.02619227 0.38845406: Serine sum 0.41089413! 0.76308911 e
pyruvic acid 0.03297689! 0.27287301 tartaric acid 0.44606084: 0.78378794
phosphoric acid 0.04103090; 0.38845406: urea 0.44615621: 0.78378794.
Methionine sum 0.05747696' 0.38845406. 2-ketobutyric acid 0.46926148: 0.78585713
Unknown sugar 1 0.06349293 0.38845406: Threonine sum 0.47151427 0.78585713
Unknown sugar 2 0.06844222! 0.38845406 p-cresol 0.48468168' 0.78760774.
citric acid 0.07197614: 0.388454086: acetoacetate 2 0.49874758 0.79069739:
lactic acid 0.0741880; 0.38845406: 2-hydroxybutyric acid 0.52885216! 0.81217877.
Glutamic acid sum 0.08738993 0.38845406; tryptophan 2 0.53922734 0.81217877:
E— 0.09160406. olBaaiea0e. threitol 0.56389035: 0.81217877:
cholesterol 0.1011280- 0.38845405 ~ Unknownl — 4
Glycine sum 0.10386558! 0.38845406, pyroglutamic acid 0.5747726 0.81217877:
2-ketoisocaproic acid sum 0.10840344! 0.36987854 SEIEAE e 082958113
Tyrosine sum 0.11079343 0.38845406. Gicatininé 050600654 SR
i ] N-methylalanine 0.61621327: 0.83416829;
Phenylalanine 0.11869386 0.38845406: . . .
. 3-indolelactic acid 2 0.61636428 0.82958113
Isoleucine sum 0.11985936. 0.38845406. .
. trans-4-hydroxyL-proline 2 0.62883455! 0.83416829:
Pentose (BElyxosylamine / lyxose) 0.12190383 0.38845406: . . ]
ool PE— PE—— uric acid 1 0.64215309: 0.83479902;
— - - " wiol 0.67037154 0.85439510,
Prollr.le sum 0.13346858i 0.38845406; Unknown 4 070534903 0.88168629:
A EEE Ly glutamine 3 0.73628541 0.88626947;
iz e ac'fj ORE5297) 555106 oxalic acid 0.75596356 0.89341148
Phenylalanine sum 0.14190213 0.369878541 Ty 0.79108744 0.89886395
Pyranose sum 0.147377701 0.39914795! e 0815526« 0.89886395
glycerol 0.16229370: 0.42196364 Threonic acid 0.815891¢ 0.89886395
Valine sum 0.20693368: 0.49817368 glycolic acid 0.86645527: 0.925331¢
oleic acid 0.21848235: 0.50719118! Hydracrylic/Propanoic acid 0.86838783! 0.925331
glyceric acid 0.2321553¢ 0.52034828: gluconic acid 2 0.88929814! 0.932328°
linoleic acid 0.27390180 0.59345390: Furanose sum 0.90866994: 0.93751661:
stearic acid 0.30611552! 0.62733732: 2-Hydroxy3-methylbutyric acid 0.97909535' 0.9816344:

threonine 2 0.30884299. 0.62733732! 2-furoic acid 0.9816344t 0.9816344t
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