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EBponencku cbio3 N o
cbuHaHcupaHa om Eeponelckusi coyuaneH ¢poHO Ha Egponelickusi Cbio3

NeuHocr 1.
NMoaKpena Ha HOBU M 3aMNOYHANIN AOKTOPCKU NPOrpamMmu U HaarpaxKgaHe
3HAHUATA U YMEHUATA Ha NOCTAOKTOPAHTU U MN1aAUN YYEHU OT LesiesaTta rpyna.

MonyuyeHu ca cepTuduKaTh 3a y4acTMEeTO MU B KYpPCOBe Ha ceaHuTe Temu:

1. U3onnpaHe Ha NPOTEMHU U AaHANIU3 CbC CbBPEMEHHU MEeTOAU U TEXHUKMU.
NekTop: npod. a-p M. JdonalwKa.
2. Anaparypa 3a nscnegBaHe Ha POTOCUHTETUUHO KUC/IOPOAHO OTAENAHeE.
NekTop: Mpod. aH J1. MacneHkoBa.
3. OCHOBHM MONEKYNAPHO-6MONOrMYHN MeToAU U TAXHATA NPUNIOKUMOCT NPU aHaANU3
Ha 6uonorMyHm obeKkTu:

- NonumepasHa BepurKkHa peakuua (PCR) n HelHUTe NPUNOIKEHUA;

- Sauthern/Northern 6not aHanusmn.
NekTtopwu: Aou. a-p /lvuesap Kaparbo3os, I'n. ac. ag-p CredaH LiBeTKoB
4. U3non3BaHe HAa CbBpeMeHHU MUKPOCKONCKN metoau B buonoruara.
NlekTop: Aou. a-p B. Bacnnesa

UHeecmupa ene sawemo 6L0euwie!
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4. ABTOMaTM3MpPaAHE HA CUCTEeMU, NoaAbPKALWM PYHKLMOHMPAHETO U pacTeXka Ha
pacteHuarta. Jlektop: ou. a-p PomaH 3axapues
5. BbuortexHonorusa npu pacreHuaTa. /lekmop: ouy. 0-p leopeuHa KocmypKosa

6. leHeTMuHO Nopob6pABaHe Ha KYATYPHUTE PACTEHUA — UCTOPUA, CbBPEMEHHO CbCTOAIHME,
npobnemu n nepcnektusu. /lektop: Npod. aH b. ATaHacoBa.
7. Cratuctnuecku metogu B buonormnara u xsmmuara. J/lektop: dou. a-p E. Monne.

8. PenapauyMoOHHU CUCTEMU B €YKAPUOTHU opraHnsmu. Jlektop: dou. a-p M. lNewesa.
E—

NHeecmupa ebe sawemo 6b0euwye!
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OenHocr 2.
NMoanomaraHe Ha Hay4YHO-U3CNea0BaTe/NICKaTa A4EeMHOCT Ha AOKTOpPaHTUTE,
NOCTAOKTOPaHTUTE U M1aAUTE Y4E€HU OT LesieBaTa rpyna.

MpepocTaBeHn ca cpeacTBa U Ca 3aKYNeHU Ha XMMUKaAWU, maTepuanu U
KOHCYMaTMBM 3a eKCNepuMMeHTa/slHa [AeWHOCT 3a u3c/iepBaHe Ha
NPOTEUHU, FMUKONPOTEMHU, NEeNnTUAM WU rIUKonenTuau, U30AUPaHU OT
MOJIIOCKM U apTponoau.

UHeecmupa ene sawemo 6L0euwie!
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OeiHocrt 3.
NoBuwaBaHe Ha KOHKYPETHOCNOCOOHOCTTA Ha Lenesarta rpyna.

Eeponeiickn counaneH dgoHg

EBponenckn cbio3

NoceTeHun ca KypcoBe no:

1) aHrMUCKKU e3UK 3a HanpeaHanu;

2) komnoTbpeH Kypc no Power Point ;

M Ca NOJIy4YEeHU CbOTBETHUTE CepTUPUKaTW.

NonyyeHu ca cepTudumKkaTh 3a cnegHUTe Kypcose 3a NOBULLABAHE
KOHKYpPeTHOCNnocobHOCTTa Ha uenesarta rpyna:

Moayn 1: OcCHOBM Ha NAaTeHTHOTO 3aKOHOAATE/ICTBO U YMEHMETO Ja ce unsobperasa.
Jlekmop: UHxc. Muna Mymagyuesa

Moayn 2: BbBegeHuMe B CTPYKTypHata MNOAUTUKA MU (PUHAHCOBUTE MHCTPYMEHTU Ha
EBponeickua cbilo3. CTpyKTypHute doHaoBe u OnepatuBHM nporpamu 3a bvarapua —
MeXaHU3MM U HaUUH Ha geictBue. Jlekmop: 3. Muxalinosa-Kaposa.

Moayn 3: MyébanyHo YyacTHMUTE NapTHLOPCTBA. Jlekmop: A. Tpyesa.

MpakTuuecku moayn: BbBegeHMe B HacokKuTe 3a KaHAupaTcTtBaHe, dopmynsapu 3a
KaHAaupaTcTBaHe u 6roaxKeTt. U3nckBaHUA 3a JOHOPUTE, €3UK U CTUA Ha NpoeKTa. /lekmop:

3namuHa Muxalinosa-Kaposa.

UHeecmupa ene sawemo 6L0euwie!
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HenHocr 4.

Cb3paBaHe Ha YCN0BUA 33 YCTAHOBABAHE Ha KOHTAKTU U B3aUMOAECTBUE C U3ABEHU HALLKU U
Jy}KAM YYEHU, U MNaau uscneaosatenm B usbpaHata HayyHa obnacr.

I.  Yuactue B mexxgyHapoaeH HayuyeH popym - «33™ EBponencKku CMHNO3MYM MO NenTUAU», KOUTO
ce nposepge ot 31.08. ao 05.09.2014 skatounTenHo, 8 rp.Copun, boarapua.

. MNposepeHa e cneunanmsauua (10-26.11.2014) BbLB Bogel, €BPONEMACKM Hay4HO-
u3cneaoBaTeNiICKM LUeHTbp, B YHusepcutetra B rp.TiobuHreH — dakynter no buoxumuma u
6uodusuka. Mo speme Ha cneyranmsayuaTa NPoBeAO0X EKCNEePUMEHTH:
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o Eeponeiickn counaneH doHa
EBDOHEMCKM CbHO3

1. MpoBepgeHUTe eKcnepumeHTU 6AXa CBbpP3aHU C u3cneaBaHe Hacaysta U xemonmmdara oT
rpaguHcku oxioBu Helix lucorum 7 Helix aspersa. MpoBegeHo 6e ¢apakynoHO
ueHTpodyrmpaHe Ha cay3ta. nonyyeHute ppakumm 6sxa aHanusupaHm ypes obpartHo-¢pasoBa
BUCOKOpa3aenurtesiHa TeyHa Xxpomarorpadua (RP- HPLC), ES-MS aHanus, ¢ uen onpegensaHe Ha
TOYHaTa MU MoneKyaHa maca u ES-MS/MS aHausn.

2. TMposeaeHu 6sxa CTPYKTYPHU nscnegBaHna ¢ EnektpoHeH mukpockon B8 UHTUTYTA Makc MnaHK
(Max Karl Ernst Ludwig Planck) Ha apTponogeH HaTMBEH XeMOLMWAHWH, U30/IMPaH OT MOPCKMU
pak Cancer pagurus npwn pasnAU4yHU YCNOBUA:

a) B crabunusupawy, 6ydep - 50 mM Tpuc, pH7,5 B npucbcreue Ha Ca?* (20 mM CaCl,) un

Mg?* (10 mM MgCl,);

6) 50mM Tpuc 6ydep, pH7,5 6e3 Hannume Ha Ca?* n Mg?*;
B) ancouuunpawy 50mmM Tpuc 6ydep, pH9,5.
Baxa HabaogaBaHU NnpomeHUTe B CTaBUNHOCTA HA HaTUBHATA MOJIEKY/1a NPU Pa3/IMYHU YC/I0BUA.

HNHeecmupa ebe sawemo 60euwie!
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duHaHcMpaHe OT TMpoeKTa Ha: TaKca
naBoy4YyacTue B MeXAyHapoaeH HayuyeH ¢popym
W oTneyaTBaHe Ha nocrep.

Eeponeick counaneH goHa
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Analvsis of a glveopeptide from structural subunit (fc-HIH) of
Helix licorum hemocyanin by mass spectrometry

- & .
Velkova L.”, Dolashki A.Y, Dolashka P!
nstiture af Orgmnic Chemizmry with Centre af Phytochemistry, Bulgarian Academy of Sciences, Soffa 1113,
Bulgaria, e-mail: yudmila_velkova@abv.bg

Introduction

Hemocyamns (Hes) are copper-comtaming respiratory glveoproteins with gquaternary struchure
localized in the hemolymph of of severzl anthropods and meolluses. Mollusean hemocyanins are large
zl'-'\:upmte:i.u_w usually have a higher carbohydrate content (1-9 %o, wiw) with different stuctures and
quantities of the ollgufac:c:han.de moieties [1, 2] Molluscan Hes usually have are powerful
immunogens, probably due to thewr igh carbohydrate conmtent and specific monmoszacchanide
composition [3 4]. Omne of the most investigated and widely used in expenmental immunology and
clinical practice as adjuvant and melecular bearer is Eeyhole limpet hemocyanin (ELH) isolated
from hemolymph of the marine snail Meganra crenulata.

We have now analyzed the olizozaccharides and the carbohydrate hinkage sites of the structural
subumt fe-HIH isclated form land snail Heliv lucorum using tandem mass spectrometry. Mass
specirometry is the method of choice for the sensitive and comprehensive analysis of proteins and
glvcoproteins. The comprehensive analysis of proten gl}cu;)hhﬂn 13 2 major requirement for
understanding glycoprotein funchion m biological systems. and i= a prerequisite for producing
recombinant glycoproten therapeutics.

Resulis and Discussion

In total 10 potential sites for N-glycosylation (Asn-aa-Ser/Thr), were identified mn the gene
sequence of the hemocyamin 1soform Be-HIH, but only some of them zppear to be glycosylated [3].
However, the oligozaccharide structures of the Be-HIH hemocvamn 1soform from Helix lucorum are
not known vyet. The aim of the present study is therefore to identify and characterize the
carbohydrate structwres of the hemocyamn from this garden snail gastropod based on mass
spectrometric analysis.

Glycopeptides were isolated after overnight digestion of the structaral subumit Be-HIH with
trypsin digestion, and the resulting peptuiea were aub_]ect\ed to reversed phase separation wusing a
Mucleosil 7 C18 column. Fractions testing posifive in the orcinel test were lyophilized and studied
by mass spectrometry, using Q-Trap-LOMMS/MS.

A glycopeptide, selectively detected in a proteclyfic mixture by the appearance of collisionally
induced marker oxommm 1oms such as m'z 163 [Hex+H]", 204 [HexNAc+H]", or 366
[HexHexNAc+H]", was sequenced The mnsert of Fig 1A shows the LOMS/MS totzl ion current
(TIC) chromatogram of the precursor 1on scan (monttering m/z 204) of the HPLC fraction at time
27.1 min. The enhanced resolution scan (not ahown} showed that the glycopeptide with mass 1781.5
eluting at this moment was doubly charged at m/z 891.25 |_'M+1H]

The MSMS spectrum (Fig
1B} 15 dominated by glycan A)
fragmentation senies of Y- and B-
ions, comresponding to the
Domon/Castello nomenclature.
However, pephide fagmentation
(F.oepstorfi/Biemann cleavages)
becams more domumant when the
collision energy was increased
allowing one to deduce the peptide
sequence DHNTTE from the senes
of y- and b-ons (Fiz. 1B). The 1on
bE (m'z 725.5) or v6 (m/z T43.4)
correspond to the peptide wiuch
contains one potential glycesylation
site (-NTT-)
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Fig. 1. Precursor scan (A) of the jon at time 27.1 min of the chromatographic sepamnon
{insert) and enhanced product ion (EPI) scan of the ion (B) at m/z 891.25 [M+2H,

The 1on ¥4 at m'z 4913 correspond to the C-terminal fragment of the peptide -_\TTR, and the 1on at
m/z 634 4 represents the same fragment sall {:Dmai.ning one GleMAc molety. This suzgests that the
linkage site -NTT- 1z gven"vlated The 1on at m'z 9464 comesponds to the mtact peptide
represented as ion v6 (m'z T43.4), which 1= N- glven;v].ated with a single GleNAe residue. The
peptide sequence DHNTTR was determined from mas = spectrometric fragmenting and fully
consistent with the fragment of gene sequence of fe-HIH-z, at Asn 125 [5].

The glycan structure of this peptide could be revealed by this MS/MS spectrum, which
displayed the typical ioms: Blc[ at m'z 163.0 (Man), ClB at m/z 1950 (MeMan), Y1 m'z 2041
(GleMAc), Y3aYIPYIyBI miz 3662 (ManlGleMNAcl). miz 528.3 (Man2GlcNAcl). The MSMS-
spectrum (Fig. 1B) clearlj demonstrated the presence of core-linked xylose as well as termunal
mathyl-hexoze linked at the central mannosze residue of the tMmannosyl core: Y3aY3yB2 at m'z
330.0 (MeManlManl), Y3aB2 at miz 471.0 (D ion: MeManlManlNyll), ¥3yB2 at m'z 501.1
(MeManlMan?), B2 at miz 6331 (MeManlMan2¥yll), T3aB3 at mlz 6741
(MeManlMan?Hyl1GleNAcl), B3 as and C3 at m'z 8362 and 8543, respectively
(HyllMeMan 1 Man?GleMNAc). Combining all data, the carbohydrate structwre of 10380 Da
(HyllMeManl Man?GleMNAc?) could be sugzested. The occumrence of xylose residue n fe-HIH
from H. lncorum 15 considered to be hughly immunogenic in mammalian species [3].

The oligosacchanide constituents of Hes are of prime sigmificance for its antigenicity and
biomedical properties, knowledge on the carbohydrate structures of thic glycoprotein are still
incomplete. Therefore, they are extremely interesting for the further investigation of the stuetural
and functional role of p\rutein glycosylation. The carbohydrate chains of some Hes are mnwvolved in
their anfiviral and anbitumor effect, as well in the orgamzation of the guaternary stucture of the
molecules [1-4].
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ONenHocT 7.

Cv3paBaHe Ha NOTEHLMAAN 3a pa3BUTUE HA NPUNIOXKHU
uscnepBaHUA OT LUeneBaTa rpyna u ocurypsasaHe Ha Konabopauyusn
c dnpmum, TbpceLln BPpb3KU C Hay4YHU opraHM3aumm B obnacrra Ha

6buortexHonoruurte u buopasHoobpasmero.

UHeecmupa ene sawemo 6L0euwie!



S o MPOEKT BG051P0001-3.3.06-0025 e
Moakpena 3a usrpaxpgaHe v pasBUTUE Ha MNag KOHKYPEeHTHOCNOCcoGeH HayyeH noTeHuuan B “"‘“*
obnacTtTa Ha com3nonorusTa, E C @
* 4 K huTOoXMMUATa, reHOMMKaTa, NPoTeOMUKaTa U GUOpPa3HOOOpPa3NeTO Ha eyKAPUOTHUTE OpraHU3Mn". éJ
lMpoekmbm ce ocblecmesiea ¢ huHaHcogama nodkperna Ha
OnepamusHa npozpama ,Pazgumue Ha JYosewkume pecypcu’,

cbhuHaHcupaHa om Esponetickusi coyuaneH ¢poHO Ha Eeponelickusi cbro3

Hay‘-lHVI pe3yntatn ot eKCnepuMeHTn C noaKpena Ha I'IpoeKTa.

* *
* *
* *

\_,--\.fr-\d-\\ )

EBponenckn cbio3 Eeponeiicku coumnaneH GpoHa

OnpepensiHe Ha BbrnexmaparHaTta CTPYKTypa Ha rMUKONPOTEUHM.
N3onupaHe wu nacnegBaHe Ha NenTUAU U FMUKONENTH.
CTpaTterusi 3a oxapakTepusmpaHe Ha onMrosaxapugHara

CTPUKTYpPA Ha INMUKONPOTENHMU
CTpyKTypHa cy6eanHuua

Trypsin Bc-HIH PNGase F

digestion/ \digestion

Glycopeptide
mixture N - glycans

| — B

Specific
ESI-MS exoglycosidases 5| MALDI-TOF-MS

TR Tandem mass
spectrometry CE-MS Q-Trap — tandem
ESI-MS/MS LC/MS/MS- i mass spectrometry
»L Q-Trap (MS and MS/MS)
\ l\ ESI-MS/MS
Glycopeptide ~ /
s structures < EELE
~1r o sequences Glycans structures
Site-occupancy
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XeHOUWaHWH, U30/IMPaH OT TPaAUHCKN
oxntoB Helix lucorum

h2 h1 ¢l

Helix lucorum hemocyanin (HIH)
Helix aspersa hemocyanin (HaH)
Helix pomatia hemocyanin (HH)

¢ Isoform 1 Isoform 2

ba

didecamer

@
g
e h ©
ER
e 1.0
Isoform 3
f 0.8 T g
Structural subunits: g 5 @
B-HIH, ay-HIH and a,-HIH S 0.6l 1 3 a 6 5
o 2 =4
g o 0.5 =
% 0.4 o
3 a 5 3 7 5 9 £ =
T = - é 0.2
Oo-HIH -HiH tp-HIH 0.0 ; . : : . 0.0
v Pe N 20 40 60 80 100
2-D ren enektpodopesa Ha U30AUPAHUTE TPU Time (min)

MN3onnpaHe Ha GYHKUMOHANHU eANHULN, cnel NMMUTUPAHA

usopopmu  (Be-HIH, ap-HIH - and  ay-HIH) - wa NpPOTE0/IN3a C TPMIMCKH Ha CTPYKTypaHaTta cybeanHuua Be-HIH

XemMoumuaHuH ot H. lucorum.
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obnacTtra Ha chousnonorusaTa, pUTOXMMUATA, g\/
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reHoMmukarta, NpoTeoMuKaTa u 6uopa3Hoo6pa3neTo Ha eykapuoTHUTe opraHM3mMmu"”.
lMpoekmbm ce ocbwecmssisa ¢ huHaHcogama rnookpena Ha
OnepamusHa npoepama ,,Paszgumue Ha Yosewkume pecypcu’,
EBponenckn cbio3 cbuHaHcupaHa om Eeponelickus coyuaneH ¢poHO Ha Eeponelickusi cbro3

Q-trap LC/MS/MS - aHanu3 Ha rMKonenTupa, NpeAacTaBeH KaTo
[M+2H]?*, npun m/z 891.25 ¢ monekynHa maca 1781.5

Eeponeickn counaneH doHg

DHNTTR
' g::\ Man - GIcNAc - GIcNAc
Y3y ;
100 Man Ys‘:".’.l.. . B2 B3
B1y 08ed 274
Bla Xyl [We2H)?* 06ed
163.0 4503 891.25 I
80 | » GIcNAcC N dted g 0404
CHp Y3aY3BY3YB3 E ) il > 353 £ ot
% 195.0) 366.1 i ; £
g L. Y3 Y3YB : ; 5 A N R T )
= 60 175\2 3a Y3782 : } 9 25e Time (min)
E° T Vs 339.0 E Y3gY3YB3 E - GlcNAc . £ .. . ime (min
= ki Y3 Y:gg'ﬂ o i E : F o 615.2 . 1022.3
) : i 530.5015-
b1 b2 .| 377.3 1S B2 694.4 : i 1003 ea1> 945.2 11508 (3452
40]116.1 253.1 K : 633.1 i 946.4 . :
A i 367.2 |Y3aB2 y' . H ’ 500 700 900 1100 1300
, 471.0 34, Y3aB3 | miz
ba 0T bs 6741 S
4643 3 569.4 = B3
20 T Vs bg 833.2 Cs
6284 | [725/5 8542
; 'y

500 600 70O 800 900 1000
m/z

100 200 300 400
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Mopkpena 3a nsrpaxgaHe U pa3BMTUE Ha MIad KOHKYPEHTHOCNOCOOGEeH HayyYeH noTeHuuMan B E C@
ob6nactTa Ha ¢hmsmonorusTa,

cuToxumusiTa, reHoMMKaTa, npoTeomMmkaTa 1 6MopasHoo6pa3neTo Ha eyKapuoTHUTE opraHM3mmn".

1l1'|

‘}_l""
lMpoekmbm ce ocbuwecmesiga ¢ huHaHcoeama rnodkperna Ha L)
OnepamusHa ripoepama ,,Paseumue Ha Yosewkume pecypcu’, Eeponeiickn counaneH doHa

EBponencku cbio3

cbhuHaHcupaHa om Egponetickus coyuaneH ¢poHO Ha Esponelickusi cbro3

1: 7
: 7
§ : 76
8 : T4

3-D mopen Ha $yHKUnOHANHA
eavHuua Be-HIH-g

Mg : 159
4 : 159
g : 150
: 158

: 243
¢ 243
: 243
: 242

Y 1327

1327
1327
1326

: 407
1 408
1 407

MoTeHUManHUTE LEeHTbPOBE Ha [MMKO3UIMPAHEe OT reHHaTa cekBeHums Ha FU- Bc-
HIH-g , 6axa noTBbpAEHM Ype3 MacCNeKTPOMETPUYEH aHAN3 Ha INTIUKONeNnTUAu.

NHeecmupa ebe sawiemo 6n0ewe!
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** & ** Moakpena 3a usrpaxaaHe M pa3BuTUE Ha MSlag KOHKYPEHTHOCNOCOGEH HayyYeH noTeHuuan B G\ﬁ_“"/
* * obnactra Ha chom3monorusTa, E C @
** " *.* ¢uToxnmmusaTa, reHomMmkKaTta, NpoTeOMMKaTa U 6UMOpasHOOOpPa3nMeTo Ha eYyKapUOTHUTE OpraHu3mMmn™. %{ 4'\
lMpoekmbm ce ocbujecmesiga ¢ huHaHcogama riodkpena Ha Wt e
OnepamusHa npoepama ,Pasgumue Ha Yogewkume pecypcu’, i s

EBponenckn cbios cbpuHaHcupaHa om Egponelickusi coyuaneH ¢hoHO Ha Eeponelickusi Cbio3 Eeponeiicki colaneH GoHg

OnpepensHe Ha BbraexugpaTtHata CTPYKTypa Ha N-ruMKaHu IMUKaHU, U30/IMPaHU
OT CTPYKTypaHaTta cybeamHuuya Bc-HIH, upes Q-Trap cucrema.

!
PNGase F ‘L.\
(bydpep Triton X100 ) )
» ¥ "0 &
: » e
204 npu 37°C ’,0 %
./&—Q\ 0\1.
o.
[ ]
° Tandem mass spectrometry
o Q-TRAP system
MuKonpoTeuH, B AeHaTypupaLly, pasTBop °®
time-of-flight
(1% SDS, 0.5 M mepkantoetaHon, 0.1 M EDTA) gl vl
OcBobopeHute  N-raMkaHun  bHsAxa ms  =:[*
M30AMPAHU N NPEYUCTEHWN, HA KONIOHA fass
Carbograph, enymnpaHa c 2 mn ot 25% oy
oM auetoHuTpuna ¢ 0.05% TFA. msws - (SRR - —
PNGase F | sequence
. o " N-cBbp3aHuTe IMIUKAHN ca
) gy Ll CKaHMpPaHW B peXUM  Ha
" NONOXKUTENHA MOHM3aLMa, KaTo 3a
,/,,L\ NPOAYLUMPAHETO Ha MOJIOKUTENHO
> ems MALDI-TOF, Q-Tr-ap 3apefleHN MONEKY/IHU WNOHU e
w/unu CE-MS [obaBeH HaTMeB aueTaT KbM
CO/IBEHTA.
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Mopkpena 3a unsrpaxaaHe U pa3BMTUE Ha MNad KOHKYPEeHTHOCNOCOGeH Hay4YeH noTeHuuan B
ob6nacTtra Ha domsmonoruaTa,
cdmToxummnaTa, reHommkarta, npoTeomMmkara u1 6mopasHoo6pa3neTo Ha eykapuoTHUTE OpraHM3mMmu"™.
lMpoekmbm ce ocbwecmssisa ¢ chuHaHcosama nookKpena Ha
OnepamusHa ripoepama ,,Paszgumue Ha YoeewkKume pecypcu’,
cbgbuHaHcupaHa om Esponelickus couyuaneH poHO Ha Egponelickusi Cbio3

AHanus Ha N-rankaHuum ype3 Q-Trap mass spectrometer

MS/MS cnekTbp U CTPYKTYypa Ha rnukaH usonupatH ot Bc-HIH, npeacrtaBeH Kato
ABOMWHO 3apeneH MoH [M+2Na]?* npu m/z 1004.0

— _?
sl

Eeponeiickn counaneH doHa

* X
#

e,

*
*
*

*
¥
* 4Kk

EBponencku cbio3

100 1
Ao ME:n S v 1
740.3 Hex P e Man —— GlcNAc—— GlcNAc
o YBE NE] 4 B 57
Bap ' ] B 7
YAy SRDe ¥ aY e Yoo, GICNAC-—Glc NAc——Man B, __|__V3v
347.2 MeHex —-— MeHex ~. B B4’ Xyl
80 | =T Bze
1004.0
60 |
Y4BgY3y
EA 1004.5
=
2 Y3 CgY3Y
=
£ c WAY3RCEY3Y vac Y4By Ya
= ¥ C1 365.2 4CgYar 844.2 1065.1
=2 7C2a C2a 527.2 B4 .
40 3251?'1 3934 Y7C3 0433 s
Bap YepBaY7 | PEE3 5822 Yacz 1268.3
185.0 4022 1 T° 77T YaYarBy 862.2 z4
Veldso Y3-BrYay|| YsY3rBe L0471
Y2B7 ¥90 oo 5/50.2 7121 z4aY3y " Ys5Yar
Y5Ba ep=3 N |¥7Ba. | | BAYEB | 9152 Y
g1 ) vacs| | 7810 2 BaC7Y3y
. Y3xB& Hl64.2 al¥ary 1136.3
659.2
4793 9331 zs
20 ~ B5a 1250.3
11231 YeaYepYsy  Y6aY6p
1339.2 1471.4
PI‘HM |L. J.Ill I ..lll.l.... ll '.L T ||" ) —L | . ‘J | r
200 400 600 800 1000 1200 1400 1600
miz
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** : ** Moakpena 3a usrpaxpaHe M pa3BUTUE Ha MIad KOHKYPeHTHOCNocoGeH HayyeH noTeHuuan B N
* * obnacTtTa Ha cousmnonorusTa, E C @ |
** * ** (uTOoXMMUATA, reHOMMKKaTa, NpoTeoMMUKaTa U GUopa3HOOBpPa3neTO Ha eyKAPUOTHUTE OpraHu3Mn". g/ : f\
lMpoekmbm ce ocblecmesisa ¢ huHaHcoeama rnodkperna Ha } X A N
o )

OnepamusHa ripoepama ,,Paszsumue Ha YoeewkKume pecypcu’,

N M Esponeickn uaneH doH
cbgpuHaHcupaHa om Egponetckus coyuaneH ¢poHd Ha Esporielickusi cbio3 P B CHLURIEH G,

EBponenckn cbio3

MS/MS cneKkTbp U CTPYKTYypa Ha IfIMKaH, NnpeAcTaBeH KaTto ABOMHO 3apefeH NOH
[M+2Na]?* npn m/z 1077.1

an
T
Bsp \ Py e
MeHex o, Man —— Glc NAc—— Glc NAC
BQ|3>,-' YGR :YS :\l'r4 y Ba' B-r:' L _:l'r‘1‘|"
e Vo, GIcNA;:—é—GIcNAc—?—Man Ban, )3V Fuc
100 7 MeHex ——Hex El;& 3 B4 Kyl
B4
1 [M+2Na]2+
B3 1077.1
T40.1
804
b Y5B5a
YrYepB3 1077.6
Y3iaY3BY3ITrB7
60 3881
= J
B C2a Ba
E 3?9.1 943 4
o
= | Y5B7
=2 Y3xCHYIY ZAY1r
Z171T v4CEY3Y Y467 047.5
Y287 365.2 YiB7Y3r Y5 B6 -
Y5B4 by Yo B3 ~
3 844.3 Y5
404 226.1 402.1 Y5 B6 Y37
- BZa - Y5y 1414 .4
c1 361.1 Y4CEY3Y CATIYI3Y L 1268.3
2471 5272 G641.2 YaB 737 4 117 4
] Rl 24X g YiaB 9151 | 1085.2 Bsa_ 1211.3
3z 56 Yop B 11952~
3301 479 .2 GpE3 05.
Y 7824 ™ 564.2 A1 37
b G458 SEAR ze
1851 4181 [r4BEY3 - i ZaY1r
20477 =" 50901 159*‘3 4 [1250l 13963 B6  YéaYep
- 1561.2
- ~ 131\?'3 Y6 Y17
‘ | 1647 .2
10 | Ry ] T |.|.||_||| AT Ll I r I
200 400 a00 ' 200 1000 1200 1400 1600
miz E—
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* X % 2 —~
5 o Moakpena 3a usrpaxaaHe M pa3BuTUE Ha MSlag KOHKYPEHTHOCNOCOGEH HayyYeH noTeHuuan B L —~ ;)
* * obnacTra Ha pu3MonorusTa, E( @ ¥
** % ** ¢uToxnmmusaTa, reHomMmkKaTta, NpoTeOMMKaTa U 6UMOpasHOOOpPa3nMeTo Ha eYyKapUOTHUTE OpraHu3mMmn™. Q {\
lMpoekmbm ce ocbujecmesiga ¢ huHaHcogama riodkpena Ha X I
. OnepamusHa npoepama ,Pasgumue Ha Yogewkume pecypcu’, L——:—"'M,—» :
EBponenckn cbios cbpuHaHcupaHa om Egponelickusi coyuaneH ¢hoHO Ha Eeponelickusi Cbio3 Esponeicki colunaned GpoHA

OnpepensHe Ha BbraexuapatHata CTPYKTypa Ha N-rIMKaHU IMUKAHWU, U301UPAHNU
OT CTPYKTYypaHaTa cybeamHuua Bc-HIH, upe3s Q-Trap cucrema.

He Glvcan's structures from p- HIH Q- Trap/MS 1“3#;[;:;3
{m/z) {miz)
Llany [M+PTa]” | [B+ITa]”
1 /MlanfGIcNAchlcNAc
Man 10R5,0 10652
Xyl
Metan [B+17a]" | [BI+DTal”
] /Mlan—GlcNAc—GlcNAc
(T
Xyl 10731 1073.2
5 y Mehan [B+ITa]* | [Bd+2Ta]”
an flan— _
{ Man/ an-GlchlAc—GlcMNac 11091 11092
Il [BA+Tal” | [BA+1Tal”
4 SMan-GloMAc-GlcNAC
Glohac—hdan 1136,1 1136,2
kar o o
& >M|an—G|cNAc—GIcII\IAc [BI+1Ta]” | [M+ETa]
[ ET
Xyl Fus 1211.0 1211.2
han —han [L+H ] | [4+2Ta]”
= blan— _
Man—Man/ an-GlchlAc—-GlcMAc 1235 4 1257 .5
7 g [MITa]” | [BariTa)”
/Man—GIENAC—GIcNAC
Glehlac—tdad | 1268,0 1268,2
Xyl
Fan + +
A+ a A+ a
® SMan-Glohac-GlehAc [ T ]
Glehac—tar ! I 4
syl B 14141 1414,
a Llsn ] +17a]"
Man-GleNAc-GleNAe L I (nrada]
MeHex —GlchAc—Man X}LI 1422 .5 1444 2
kan + +
10 han-GlelAc—GlcNAC (MR a]” | [M+Ha]
e Hex —Glchas - Mar B 14581 1458,2
Man + o=
+:
b >Man—G|cNAc—GIT‘NAc (MHHa]” | [+ 2]
GlohMAc—GloMac—kan Fhic 14852 14852
12 M2 an [(M+HT | [BTa]”
P
R :Man—GIcNAc—GIcNAc 1568 4 1583.4
han—hdan
(METy] i i
m+H A+ &
= Man-GleMNAc—GlcNA: [ Mt 1
MeHex _GlcMAsc—han | [ 15671 .1 1590,2
oyl Fuc
I +
14 " Man,_ [B4HTa]” | [1+Ta]
b Man-GlcMNAC—GlohAs
i 16061 1606 4

GlchAc —Man Fuc
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Mopkpena 3a usrpaxpaHe U pasBUTUE Ha MIag KOHKYPEeHTHOCNOoCcOo6eH HayUyeH noTeHuuan B
3 & obnactra Ha cm3monorusTa,
* + dmToxummsaTa, reHommkaTta, NpoTeoMmKaTa u 6mopasHoo6pa3neTo Ha eyKapuoTHUTE opraHu3mmn”.
% %* lMpoekmbm ce ocbwiecmssisa ¢ huHaHcosama rnookpena Ha
OnepamusHa ripoepama ,,Paszeumue Ha 4osewkume pecypcu’,
cbuHaHcupaHa om Egponetickusi coyuaneH poHA Ha Eeponelickusi cbro3

* X

* 4Kk

" Esponencki coyunanaH dhoH
EBpOI'IEHCKM CbHO3 P o [b A

Q-Trap/MS MALDI-

He Glvcan's structures from p- HIH TOE/MS
(miz) {m/sz)
MeMan [M+H]TT | [MHNa]”
Man-GlchAc—GloMAc
15 | Hex —GleMAc—GleNAc—Mar FLC 1639,5 1661,2
Man\Man [M+Na]+ [M+Na]+
.
16 tvian :Man—GlcNAc—GlcNAc
GloMAC —GlcMAc —han 16632 1663 .4
heHex- Man JIETE 24 -~
17 GleNAeMan. Man-GleNAc-GlcNA REARARN L mai e
- I
Me Hesx — e HEx Xyl 880.5 1858.2
kAan a4 "
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\
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P
MeHex-Hex Ryl 10041 19894
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hlan ~
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Pan 24 =
-0 Me Hex SMan- GlcNAC-GloNAC [BI+227a]™" | [M+1a]
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MeHex—MeHex
e Hex—ie Hesx Man [B+2Ma]? | [M+ITa)”
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MEHEX—MEHE{(
Fan a4+ =
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e Hex — Hex
MeHex Man (221782 | [2ar1Tal”
o3 o /Man—GIcNAC—GlcNAC
GleMAC-GleMAc-Man | | 10842 21455
MeHexfr-AeHe/x 2yl Fue
Man 2+ +
Hex—M.;Hes >Ma”—G|CNAC—GlcNAC [BA+21Ta]" | [2+1Ta]
22 GleMNAc-GlohAc-han | | 18321 2161 .4
MeHex—haHEX 2yl Fue
Man 2+ +
25 MBHEX*MBHE\X >Ma|n—GIcNAc—GIcNAc [M+212])™| [M+Na]
GlehAc-Glchac-han
MEHEX—MEHEQ . 1099.1 217
Hesx— Hex GlohAc- Man [M+2Na]2+ [M+Na]+
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Tpoexntvm ce ocuuecmeasa ¢ PUHAHCOBAMA NOOKPENd HA
Onepanniena npozpama ,, Pazeurnue Ha woseukume pecypeu’”,
EBpOneicku cbios copunarcupana om Eeponetickug coyuanen gond sa Eeponetickug cuvioz

o) b‘ \‘J

TIPOEKT BG051P0001-3.3.06-0025
<pemna 3a H3rpaskiaHe M pa3BHTHE HA MJ1a/] KOHKYPeHTHOCIIOC0GeH HayueH NoTeHHAI B 06/1acTTa Ha (pH3HOIIC
uTOXHMHUATA, FeHOMHKATA, IPOTEOMHKATA H GHOpazHo00pPazHeTo Ha eyKapHOTHUTE OpraHu3Mu'. E C@
wrood

® o U |

Esponeiicku coymaneH GoHg

Husecmupa eve eautemo bvdeute!
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