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(54) EKCTPAKTH OT OXJIFOB HELIX ASPERSA

006J1acT HA TEXHHKATA

W306peTeHreTo ce OTHacs 0 YeTHpH GHONOrHYHO akTHBHY ekcTpakt (Excrpakr 1, 2,3 u 4) c onpene-
JIEHH XapaKTepUCTHKU U METOJM 3a MOoJly4aBaHe.

Hpe}ZIIHCCTBaIHO CbCTOSIHHE HA TEXHHUKATA

M3M0/13BaHeTO Ha HATY PAJIHU POAYKTH HJIM KOMITOHEHTHTE, U3BJICUSHHU OT TAX, € H3K/IFOUMTEIIHO aKTyalHO
B [IOC/IEIHITE FOAMHM B MEAMLIMHATA, XpAHUTETHUTE 100aBKH 1 Ko3MeTHKaTa. Te nomarar 3a 00/1ekiaBaHeTo
Ha pasanyHu 6osecTH, HHYEKLMU ¥ XPOHHYHY 3a00MsABAHMU, IOMAraT 1a XUBEEM [10-AbJII0 U /1a BOAUM M0~
3/IpaBOCIOBEH HaYMH Ha XHUBOT. ETo 3a110 npe3 nocneiHuTe e AECETUIIETHS Ca pa3paboTeHH rojsiMa rpyna
KOMITOHEHTH, M3BJeYeHH OT Pa3IMYH¥ OPraHW3MHU U [IPUPOJHH M3TOYHULM, KATO GUIIKM, BOAOPACIH, IbOH,
pu6u, oxmosH 1 ap. Factponoaute (OXIIOBUTE), Ca pa3sHOOOpaseH Kac ¢ 60 000-75 000 u3BecTHU AOCEra BU/IA.

Hanpumep: 1). U3BecTHO €, 4e cily3Ta OT OXJIIOBH Ch/IbPXka MUKPOE/IEMEHTH, HarlpuMep, Mell (Cu), uMHK
(Zn), sxensso (Fe), kanuuii (Ca*) unn kombuHaumu ot Tsx, okono 0,0001 1o okomo 0,01% ot Haii-MaJko
e/IMH MUKpPOEJIEMEHT OT TeIIOTO Ha GHOJIOrMYHa TeYHOCT; YPOHOBH KHUCEIMHH (0,001 - 0,1%); xekco3amu-
uu (0,003-0,5%); auetnnxekcosamunu (0,001-0,1%); noxe okono 0,1% HHUCKOMOJIEKYTHU aHTUOKCHAAHTH.
HHCKOMOJIEKY/THUTE aHTHOKCUAHTH BKJIFOYBAT MUKOYHA KUCENINHA, YOUXMHOHH, JIMI0€BA KMCEUHA, BUTA-
it C 1 E, 1 GeHONIHY CheIMHEHNs, CelleH, TeXHH MPOM3BOIHM W/l KOMOMHALIMH OT TAX. Cry3ra cbabpKa
ot 0,01 10 5% MyKOMoIM3aXapuau, KOUTO BKIOYBAT IFOKO3aMUHOMTMKAHHM ¥ MPOTEOMIMKAHHU, ChABPHKALLN
KapGOXHMAPATHHTE OCTATHLIM KATO XOHJAPOMTUH Cydat, AepmaraH cyndar, XenapuH u Xxenapax cyndar; oko-
10 0,01-1,0% xuanypoHosa kucenuna; okono 0,001-0,1% kuca0poa-TPaHCTIOPTEH NPOTEHH (XxeMOLMaHHH),
KOITO Mpe/na3Ba OT OKMCIIMTEHO YBpeXK/AaHe U HachpyaBaHe Ha KIETbYHA nponudepaLus ¥ pereHepaums
Ha KJIeTKUTe Ha koxkara; okono 0,01-0,1% ensumu, 0,001-0,01% npoTerH! ¢ BACOKO MOJIEKYJIHO TEIJI0; OKOJIO
0,005-0,1% BHCOKOMOJIEKY/IHM AHTHOKCUAHTH 1 okosio 80-98% Boza [Wang W., et al., 2009; Smith A. M.,
et al., 2009; Werneke S. W., et al., 2007].

2). Jpyru npoy4BaHuMs ChUIO NOKa3Bar, Ye Clly3Ta ChAbpKa NENTHIM KaTo MYLHH, KOUTO MpUTExkaBaT
aHTHGaKTepyUaIHa aKTHBHOCT KAKTO CPeLily MPaM-TOJIOKUTENH) U IpaM-OTpULIATE/IHH BaKkTepru [Tomas S.,
2013, Kubota Y. et al., 1985].

3). OcBeH NEeNTHIM, B Cly3Ta Ca yCTAHOBEHU U MPOTEMHH C aHTHOAKTEpUAITHO JIeHCTBHE. Taka Hanprmep
aHTHOAKTepUATHUAT (PAKTOP OT U30JIMPaH OT CITy3 HA TUTAHTCKU apPUKAHCKH OXJTIOB Achatina Fulica, koiito
¢ MIMKOMPOTEHH ¢ MOJIEKYJIHO Terno oT okono 160,000 k/la, nokassa CUIHO M3pa3eHa MONOKUTEIHA aHTH-
fakTepuanHa akTMBHOCT, KAKTO 33 rPaM-TIONIOKUTENHI GaKTepuH, Karo Bacillus subtilis u Staphylococcus
aureus, Taka U 3a rpaM-oTpuuarenHu Gakrepuu, karo Escherichia coli n Pseudomonas aeruginosa [Kubota
Y. et al., 1985].

4). B nocieiH|Te FOAMHMU € YCTaHOBEHO, Y€ CITy3Ta OT PaJIMHCKHU OXJTIOB Cryptomphalus aspersa (M3BeCTeH
¢blIo kato H. aspersa) cbabpka aHTHOKCUIAHTH, KaTO CYTNEPOKCHL AUCMYTa3a (SOD) u rimyTaTnoH-S-TpaHc-
depasa (GST) [Brieva A., et al., 2008, Cruz M. C. et al., 2012]. Cso Taka ca UAEHTUPULMPAHU U APYTH
BASKHH KOMIOHEHTH KaTto: AnaHTouH (2,5-Dioxo-4-imidazolidinyl urea), minkosnoBa Kucel1Ha - MPUPOAHO
OpraHMYHO CheIMHEHHE MAJIKA MOJIEKYJTHA BEPUTa; €1aCTHH = POTCHH, KOHTO NPHCLCTBA BbB BCHHIKH rpbOo-
HaYHM KMBOTHH M MPHIaBa YCTOMYMBOCT U €J1aCTHYHOCT Ha ThKAHUTE; KOJIAreHbT, KOMTO y/IeCH:Ba CHHTE3a
U pa3rpakIaHeTo Ha KOMIIOHEHTHTE Ha AepMara. HarypajiHuTe KoJlareH  elacTH, ChAbPXKaLlu ¢e B Cy3Ta
UMAT CTPYKTypa MHOTO 6/1M3Ka JI0 HYOBEIIKATa KOXa M Ca B M0J00HO ChOTHOLIEHHUE. OXJTIOBUTE CUHTE3UpaT
pa3MuHM [IMKOKOHIOTaTH, KOMTO Morar Ja GbJar OT nojsa 3a MeJui1HaTa. [ IMKOKOHIOraTUTE BKJIKOYBAT
BBIVIEXHPATHH CTPYKTYPH, CBbP3aHH € Apyru BellecTsa. Te Morar 1a Ob/1aT: [MIMKOMPOTEHHH, INIMKONENTH/IH,
NenTUAONMKAHN, TIMKOMUIMAM ¥ JIMIONOIN3aXapuau. [TIMKOKOHIOraTuTe y4acTsar B MeXIYyKICThYHOTO
pasnosHaBaHe u B3aumozeiictaue [Wang W., et al., 2009].

TexHHYECKA CHUIHOCT Ha H300peTEeHHETO

M306peTeHneTo NpeACTaBIsBa YeTUPH EKCTPAKTa, MONyYeHH OT Cily3Ta Ha rPajHCKH OXIIIOBU Helix
aspersa (Ha), MeTOZ 3a MOJTy4aBaHETO 1 OXAPAKTEPU3UPAHETO UM.
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MU3xonuusaT marepual ce cb0Mpa OT Clly3Ta Ha rpaMHCKH oX/oB H. aspersa, KOWTO ce OoTrIexza B cre-
uuanuu gepmu B Buirapus. Ciy3ra ce nojyyasa ciie]l CTAMYJIHPAHE Ha OXJIFOBUTE ChC €/1ad POMEHIMB TOK
3a BpeMe 0koso 5-20 s. CbhOpaHara cy3 ce nojyiara Ha Clie/iBall eTan Ha MpeYucTBaHe Ype3 U3Moj3BaHe Ha
crienmaneH XoMoreHusarop (MexaHuyeH win yntpassykos). [lonyyenara cynepHaranTa OT W3X0AHaTa Cly3
ce ¢unTpyBa npe3 QUIM OT KMCENryp, KOMTO Urpae po/isaTa Ha aJcopOeHT Ha MO-MalkK U GUHH YaCTHLM.
[TpeuncTBaHe Ha Cily3Ta ce H3BbpLUBA C rPyOH GUITPH ¢ pasnuyeH pasmep Ha nopute (0T 20 um 0 5 pum).

Cne/iBallara cThIka BKJI0YBa (pakLMOHMPaHe Ha 3XOHATA CITy3 upe3 pa3iuyH{ MeMOpaHH ¢ MpomnycK-
nusoct 10 10 k/la, 10 30 k{a u 1o 100 k/la (Mununop) u oxapakTepu3upaHe Ha rojry4eHUuTe YETHPU OCHOBHH
dpakimu, kato Besika Ppakius e aHaIM3MUpaHa ypes onpe/ie/sHe Ha pedpakLuoHeH HHAEKC 1o Bpukc, 6enTbk
no Bpaadopa u TecT OpUMHOJ/CAPHA KUCEIHHA!

®pakuus | - Chabpka KOMIIOHEHTH ¢ HUCKa MONeKy/iHa Maca noat 3 k/la unu noa 5 k/la, npeaAnMHo BU-
tamunu A, C, E, JI-nanTeHo, alaHTOMH, NIMKOJIOBA KMCETHHA, CBOOOHH aMUHOKHCEIMHHU H OJIMr03aXapuim,
KbCH MENTUAX U Jp.

®pakuus 2 - Chabpka NpeAuMHO aHTUMUKPOOHH nentuau (AMIT), HUCKOMOEKY/THU OeNThLH, EH3UMH
M [IMKOMIPOTEHHM ¢ MoJieKyniHa Maca ot 3 k/la 1o 30 x/la.

®pakums 3 - Cbhabpika GenThblM, NTHKONPOTEHHHU 1 eH3uMH ¢ Mack oA 100 k/la, karo cynepokcua anc-
MyTa3sa M [JyTaTHOH-S-TpaHcdepasa, v ap.

®pakuusi 4 - Chabpxka MPEUMHO BUCOKOMOJIEKY/IHU npoTerHu ¢ Macu Haa 100 k/la, karo konare,
eJ1aCTHH, KaKTO U MPOTEONTUKAHH, U arperupaHy MPOTEUHOBH KOMILIEKCH.

U300peTeHHETO Ce UIKOCTPUPA C MPUBEIEHUTE MO-0Iy MPUMEPH, KOMTO HE IO OrpaH1yaBar.

[MosicHeHHsI HA IPHJIOKeHHTe QUIYypPH H TA0aHIH

Tabnuua 1. ChabpkaHie Ha aMMHOKHCETMHHM ocTaTbliu B EkcTpakT 1 ca onpeaeneru upes Amino Acid
Analyzer, LC 3000 (Eppendorf-Biotronik).

Tabnuua 2. AMHHOKHCEIHHHU MOC/EN0BaTeNHOCTH Ha nentuaute ot Exkcrpakt 1 ¢ maca noa 3 k/la,
onpeaenenu cnex MS/MS ¢ MALDI-TOF/TOF.

Ta6nuua 3. ChabpikaHue HAa aMHHOKHMCETMHHUTE ocTaTblM B ExkcTpakT 4 (¢ macu Haa 100 k/la), onpe-
nenenu upe3 Amino Acid Analyzer, LC 3000 (Eppendorf-Biotronik).

Tabnuua 4. AMUHOKMCEIMHHH OC/IEJOBATETHOCTH Ha MENTH/IH, MOSYYEHH ClIe/l U3ps3BaHe Ha NPOTeH-
nute ot 2JI-enexrpodopesara u TpeTHpaHe ¢ TpUNCHH. [IpesicTaBeHUTe pe3ynTaTh ce OTHACAT A0 EkcTpakT
3. mokasaHa Ha ¢urypa 6.

durypa 1A. Maccnektsp (MC) Ha koMnoHeHTH ¢ Maca noat 3 k/la, kouTo ce chabpxar B Excrpakr 1.
noJyyeHa ciie]l pasaesHe Ha ciy3ta ¢ Mununop MmemGpaHa 1 onpe/elieHH ¢ MaTpuyieH abcopOLHOHeH Mac-
itonnsarop (MALDI-TOF).

Durypa 2A. U3onupanu komnoneHTn B EkcTpakr 2 upe3 oOparHo-da3osa BUCOKOE(EKTHBHA TEHHA XpO-
marorpadus (HPLC); B) MaccnekTbp Ha KoMIoHeHTH ¢ Maca noj 20 k/la, kouto ce chabpikar B EketpakT 2.

®urypa 3. Xpomarorpama Ha paz/ie/isiHe Ha koMnoHeHTH ¢ Mack Hajt 30 k/1a, kouTo ce chabpikar B EkcTpakT
3. [MonyuenuTe hpakiyu ca paszieNieHn NocpeCTBOM aHHOHOOMEHHa KojloHa Q-Sepharose rpu cTbranoB1ieH
conesu rpaauent 9, 13, 30 u 48%, Ha Gbp3opasnenurenta redna xpomarorpama (FPLC).

®urypa 4. 2JI-enektpodopesa Ha H30HpaHuTe Gpakuuu ot ciry3ta ¢ Maca ot 10 g0 100 k/la (Tabnuua 4).

durypa 5. MaccnekTbp Ha KOMIOHeHTH ¢ Maca 3 - 20 k/la, KouTo ce chabpiKar B EKCTpaKT 2, onpe/ieneHu
¢ MALDI-TOF.

[IpumepH 3a U3NbJHEHHE HA H300peTeHHeTo

IMonyyaBaHe HA YeTHPH €KCTPAKTA, BKAKYBALIH Pa3iHYHH OHOAKTHBHH KOMIIOHEHTH OT CJIy3Ta
Ha oxsiroBH Helix aspersa

[Tpumep 1.

Cnysra ot rpaguHckute oxmtoBd Helix aspersa ce otaens 4pe3 nmpuiaraHe Ha TEXHHWKa ¢ NPOMEHIIHB
tok 3a 10 s u conesu pa3top Ha 0.1 mol HarpueB xopua. OTaeneHara ciy3 ce Ae3WHTErpupa, GUiITpyBsa u
KOHLIEHTpUpa Ype3 THOoDHIN3HpaHe, Cile]l KOETO Ce 3aMpassBa Ype3 H3MoJ3BaHe Ha Te4EeH a3oT.

B 3aBHCMMOCT OT MOJIEKY/IHAaTa Maca, MpevyrcTeHara ciy3 ce pasjeis Ha 4 ppakuuu ¢ TEXHUKA 32 MUKpPO-
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(punrpaums u Munu Ba cuctema, upes nanonssase Ha MIIHIOP MeMOPaHH ¢ pasiHyHH pa3MepH Ha MopHTe:
Excrpakr 1) Chabpka koMnoHeHTH ¢ Maca noa 3 k/la; Ekctpakt 2) Chbprka KOMIOHEHTH ¢ Maca Mexy 3-30
k/la; Ekerpakt 3) Cbhabprka koMnoHeHTH ¢ Maca Mesxcty 30-100 k/{a; n Excrpakt 4) Chabpka KOMIOHEHTH
¢ Maca Haa 100 k/la. [Tonyyenute ppakuuu ce THOGUAMZUPAT U CE CbXPAHABAT B MPOIBLIKEHIE HA MeceLH
npu 4°C.

[Tonyyenara ¢pakuus ¢ maca noa 3 k/la e aHanu3Kpana ¢ MaTpudeH abcopoUHOHEH MaciioHu3aTop
(MALDI-TOF) u ot nony4eHuTe CreKTpu ca onpejeneHi Macute Ha komnonentute (durypa 1).

Komnowentite or Dpakums 2 ca nojy4enH upes oopaTHo-(a3oa BHCOKOE(YEKTHBHA TeUHa XPOMATOrpa-
¢us (HPLC), ¢ konona Nucleosil C18 (250 mm x 10 mm; Macherey-Nagel, Duren, Germany), kanuGpupana
¢ Gydep A (H,O, 0.1% T®OK). Enyupanero e npoBe/ieHO CbC CThNANOBHAEH rpaauent Ha Gydep b (80%
auetoHuTpui, ¢ 0.08% TPOK), B Tpu cTunku 20, 50 u 80% Gydep B, ¢ npoaAbIKUTETHOCT Ha BCsIKa CTHIKA
20 min, cbe ckopocT Ha n1oToka 1.5 ml/min (®urypa 2A). AGcopOumsTa B yATpaBHONETOBaTa 00/1acT € CiieieHa
npu 280 1 214 nm. EnyupannTe KOMINOHEHTH ca CbOPaHH M U3CYLUEHH C MIOMOLLTA Ha BaKyyM-KOHLIEHTPATop,
cnet koeto (pakunnTe ca pastsopeni B MilliQ Bona ¢ 0.10% TDOK (v/v). 3a pexpomarorpadus e H3no/3saxa
ChlllaTa KOJIOHA, eyupaHa ¢ inHeeH rpaauedt ot 5% A (0.1% TOOK BbB Boza) 10 100% B (0.085% TDOK
B QUCTOHWUTPWI) B MPOAb/KeHHEe HA 50 min, npu ckopocT Ha notoka 1 ml/min. MonekynHUTe Mack Ha KoM-
MoHeHTH ¢ Maca noj 20 kJla, KOMTO ce ChbAbPHKAT BbB (pakLs 2 ca ONpe/e/eHH OT MAaCCIEKTPOMETPHYHHS
aHanu3 Ha MALDI-TOF (®urypa 2B).

Jlpyrute ABe U30JMPaHH OT Clly3Ta Ha rpalMHCKH oxmoBH H. aspersa Mpakums 3, KOATO ChABPIkKA KOM-
noHeHTH ¢ maca Mexay 30-100 k/Ia u Ppaxuus 4 (c Maca Ha komnoHeHTUTe Haa 100 kJla), ca NoMIoKeHH Ha
fioHooOMeHHa Xpomarorpadus na FPLC, ¢ konona Q-Sepharose High Performance, kanu6pupana ¢ 6ygep
A (Tpuc/HCI), pH 8.5. 3a enynpatie Ha KOMINOHEHTHTE € H3MO/3BAH JIMHEEH CONEBH MPAIMEHT Ha HATPHEB
xsnopua (NaCl) 0-1.0 M. ITonyuennre KOMNOHEHTH, Cle/l enynpaHe Ha ¢pakums 3 ca nokasanu Ha durypa 3.

[Tpumep 2.

Cnysra ce otaens ot rpaausckyu oxmosu Helix aspersa upes mpuiarase Ha TeXHHKa ¢ IPOMEHJIHB TOK
u Boja. OTeseHara ciy3 ce Ae3MHTErpupa B NpobkeHue Ha 20 min, ueHTPodyrupa 1 npemiHasa npes
Pas/IHyHK eTanu Ha GUITPALKUA, C/le/l KOETO ce KOHLIEHTPHPa Ype3 BaKyyM JHO(HIU3ATOP.

[onyyeru ca yeTHpH pasnHyHK (paKLMK OT CTy3Ta B 3aBHCHMOCT OT MOJIEKY/IHATA MM Maca ¢ MeMOpaHHa
TeXHHKa 32 MUKpouaTpauusa ¢ Mununop mem6panu: Excrpakt 1) Chabprka KoMIOHeHTH ¢ Maca noa 3 k/la;
Ekctpakr 2) Chabpka KoMNoHeHTH ¢ Maca mexay 3-20 kJla, Exkctpakt 3) Chabpika KOMIOHEHTH ¢ Maca
mexcay 20-100 k/la, u Excrpakrt 4) Chabpska komnosenTH ¢ Maca Haa 100 kJla. [Tonyuenute dpakuun ce
NHODUIH3UPAT U C€ CbXPAHABAT B MPOABbIKEHHE HA Mecel npu -20°C.,

[TooTaenxo, ppakumnre ¢ maca noa 3 kla; 3-20 k/{a u 20-100 k/la ca nowIOKeHH Ha BHCOKOE(heKTHBHA
TeuHa xpomarorpadus HPLC, ¢ konona Nucleosil C18 (250 mm x 10 mm; Macherey-Nagel, Duren, Germany),
kanubpupana c 6ydep A (H,0, 0.1% TPOK). Enyupanero e nposeaeHo ¢ JinHeeH rpaauent Ha 6ydep B (80%
auetoHuTpuJ, ¢ 0.08% TPOK), B npoabkenue Ha 60 min, che ckopocT Ha n1otoka 1.5 ml/min. AGcopGumsTa
B yATpaBHoseToBara obnact e cieaena npu 280 nm u 214 nm. Enyupannre ppakumu ca ch6panu U H3cyeHu
C MOMOLITA Ha BaKyyM-KOHUEHTparop. ®pakuuute ca pasrBoper B MilliQ soza ¢ 0.10% (v/v) TOOK. 3a
pexpomarorpaus e U3Nnon3BaH JIMHEEeH rpagueHT ot 5% 6ydep A (0.1% TDPOK, H,0) 10 100% B (0.085%
TOOK B aueToHHTpH) B NpoabKeHHe Ha SO min, mpu CKOpoCT Ha notoka 1 ml/min.

[Tonyuenara ¢pakuus ¢ maca Han 100 k/la e nojnokena Ha aHHOHOOMeHHa Xpomarorpaus ¢ FPLC,
Q-Sepharose Fast Folw konona, kanu6pupata c 6ydep A (Tpuc/HCI) ¢ pH 8.0. U3non3pau e cTbnanosuaeH
cosieBu rpaaueHT Ha Harpues x10pua (NaCl) 0-1.0 M. Yucrorara Ha BCHUKHM e/lyHpaHu ()parMeHTH e J0KazaHa
4pe3 enekTpodopesa U MacCneKTPOMETHP.

[Tpumep 3.

Cnysra ce otaens oT rpaAMHckH oxmosH H. aspersa upes npectosiBate Ha OXJIIOBUTE B COJIEBH Pa3TBOP
ot 0.25 M Harpues XJI0puA B npoab/kenue Ha 10 min ¢ pasébpksate. OTaeneHara ciy3 ce KOHLUEHTpHpa
4pe3 IMOpUIH3NPaHE, CJIE/l KOETO Ce IE3UHTErPHPa, KaTo Ce H3MOo/I3Ba MeXaHHYEH JAe3UHTErpaTop B MPO/IbIl-
keHue Ha 30 min. Pa3iMuHUTE KOMIOHEHTH B CITy3Ta CE Pa3fesT B 3aBHCHMOCT OT MOJIEKYJ/IHATA UM Maca ¢
MemOpaHHa TeXHHKA 32 MUKpOQUITpaLHs.
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[MonyueHara ciy3 ce pazaens ¢ Mununop MmeMmOpanu Ha 4 exkcTpakTa: EkcTpakt 1) Chabpika KOMIOHEHTH
¢ maca noa 10 kJla; Excrpakr 2) Chabpska koMmnoseHTH ¢ Maca Mexay 10-50 k/la; Exctpakt 3) Chabpixka
KoMmoHeHTH ¢ Maca mexay 50-100 k[la; u Exkcrpakt 4) Chabprka koMnoHeHTH ¢ Maca Haa 100 k/la. ®pak-
LUUTE ce TMOHIM3HPAT H CbXPaHABAT B NPOABKEHHE Ha Mecel npH -18°C.

[Monyuenute ekcTpakTd | U 2, KOUTO ChAbPKAT KoMMOHEHTH ¢ Maca moa 10 kMla u mexay 10-50 k/la,
CHOTBETHO, ca pa3/ielieHH ¢ BUcokoedekTHBHA TedHa Xpomarorpadeka cuctema (HPLC), na konona Nucleosil
C18 (250 mm x 10 mm; Macherey-Nagel, Duren, Germany), k0sTo Npe/iBapuTeHO € KanubprpaHa ¢ Oydep A
(H,0,0.1% T®OK). Enyupanero na dpakuusra ¢ maca noj 10 k/la € npoBeJIeHO ChC CTMNAIOBHICH MPAMEHT
na 6ydep B (100% aueronutpui, ¢ 0.08% TOOK), B Tpu cTenku 10, 60 u 80% Gydep b, ¢ npoabmkutenHocT
Ha Bcska cTbnka ot 20-30 min, cbe ckopocT Ha notoka 1.5 ml/min. pyrute Tpu Gpakumu ca eiypaHu ¢
nuHeeH rpaauent Ha Gydep b (80% auetonutpui, ¢ 0.08% TPOK), B npoabakenne Ha 60 min, Cbe CKOPOCT
Ha notoka 1.5 ml/min. AGcopGuusTa B ynTpaBruoneToBara oonact e cneaena npu 280 u 214 nm. Enyupanute
dpakumu ca chOpaHH M M3CYLIEHH Ha BakyyM-koHueHTpatop. ®pakuuute ca pasrsopeny B MilliQ Boaa ¢
0.10% TOOK (v/v). 3a pexpomarorpadus € U3non3saH jauHeeH rpaauedt ot 5% A (0.1% TOOK BbB Boxa)
110 100% B (0.085% TDOK B aueTOHUTPHII) B NPOAbIKeHHE Ha 50 min, mpu ckopocT Ha notoka 1 ml/min.,

dpakuusta ¢ Maca Hax 100 kJla e mouioxeHa Ha HoHooOMenHa xpomarorpadus FPLC, Q-Sepharose High
Performance kosona, kanu6pupatna ¢ 6ydep A (Tpuc/HCI), pH 8.0. M3non3san e coseB rpaiueHT Ha HATPHEB
xsopua (NaCl) 0.1-1.0 M. AGcopbuusTa B yaTpaBHoseToBara oonact e cieaena npu 280 nm. Yucrorara Ha
BCHUYKM eJlyMpaHH (parMeHTH € J0Ka3aHa upe3 eeKTpoopesa i MacCreKTPOMETBP.

OxapakTepH3HpaHe Ha nojay4eHHTe 4 GpPaKUHH

[TosyueHnTE YeTHPH EKCTPAKTa OT CJIy3Ta Ha OXJIIOBA, Ca OXAapaKTePH3UPAHH CJIE/ MpUilaraHe Ha pasiHiHu
METOJU U TEXHUKH.

[Tpumep 1.

W eHTHHLUMpPaHETO Ha AMHHOKHCETHHUTE BbB (PaKLIKMs, KOATO ChbPKa KOMIOHEHTH ¢ Maca nox 10 k/{a,
e ochluecTseno upes Amino Acid Analyzer, LC 3000 (Eppendorf-Biotronik) (Ta6nuua 1). Jlpyrute Huckomo-
NeKyJTHH KOMITOHEHTH ca MAeHTH(HLMPaHH Ype3 MaccrieKTpoMeTpuyHH aHanusu, ¢ MALDI-TOF/MS. Morte-
KyJ/IHMTE MacH Ha KOMIIOHeHTHTe BbB (pakimsTa noa 10 k/la ca usmepenu na High-Performance MALDI-TOF
& TOF/TOF Systems (Bruker Daltonics), Autoflex™ I1I, ¢ MaTpyua a-UnaHO-4-XHAPOKCHKaHEIeHa KUCEHHA,
KaTo 3a aHATM3HUTE Ca U3M0J13BaHH 1o 0Koso S0 pmol oT Beceku nenTui. AMHHOKUCEIMHHH I10CIIE0BaTeTHOCTH
Ha nentuaute ot Gpakuus 1 ¢ maca nox 3 kJla ca onpenenern or MS/MS cnekrpute na MALDI-TOF/TOF
U ca rokasaHu B Tabnuua 3.

Ananusupane Ha EKCTpakT 2 oT cly3Ta, ChAbpykalla KOMINoHeHTH ¢ Maca Hax 10 k/la, e mposesieHo upes
2]1-enexrpodopesa. PasensiHeTo Ha IPOTEHHHUTE € IPOBE/ICHO Ha /IBa €Tara, KaKTo € Moka3aHo Ha (purypa 4:

1) cnopea M30e/eKTpUYHATA TOYKA HIIH 3aps/ia Ha MPOTEMHA; U 2) COpe MOJIEKYJIHOTO TErJ0 Ha KOM-
MoHeHTHTE. 3a 1enTa ca u3nosispany ctpunose ¢ pH rpaauent ot 3 10 10 3a u3oenekTpu4HO GOKyCHpaHe.
AHaNM3MpaHi ca HaCTBINJIMTE MPOMEHH B HAKOM MPOTEHHH, H3pa3eHH B MPOMAHA HA WHTEH3UTETA WM
pasnonoxenuero UM Ha 2D-rena. [IpoTeMHOBUTE NETHA Ca M3PA3aHU OT NOJMAKPHIAMHMAHMS rell 1 ca 06e3-
LBETEHH, CNIe/l KOETO ca MOAIOKEHH Ha XHaponu3a 3a 24 h ¢ TpuncuH (cboTHoweHue 1:50), 3a paskbeBate
Ha MoJjieKy/iata Ha mporeuHa Ha nentuau. [TonydyeHute cneq TPUINCHHONM3A NMENTHAN €A aHANH3HUPaHH C
maccnektpomeTsp High-Performance MALDI-TOF/TOF Systems (Bruker Daltonics), B pesynTar Ha koeTo
e onpejeena aMHHOKHCeNMHHaTa M nocesoparenHoct (Tabnuua 4). [TosnyueHuTe pesynTaTi ca cpaBHeHH
ypes codryepuute nporpamu BioTools u BLAST cbe chlecTByBaluTe CTPYKTY U Ha IPOTEHHH B 0a3a AaHHH.

[Tpumep 2.

[TosyyeHuTe YMCTH KOMIOHEHTH OT dpakuuu ¢ Maca Hax 10 k[la ca pastsopern B 40% metaHo/1%
MpaByeHa KUCENHHA, ClIe/l KOETO ca MO/UIoKeHH Ha aBToMarHyHo Enmanoso pasrpaxaate ¢ Pulsed Liquid
Protein Sequencer (Applied Biosystems GmbH, Foster City, CA). Onpenenetu ca N-kpaitH1Te aMHHOKHCE-
JIMHHH 110C/1eI0BATETHOCTH HA BCHYKH OMOKOMITOHEHTH H €a CPaBHEHH ChC ChLUECTBYBALIMTE B 0a3a JaHHH.

VeranoBeHuTe B EKCTpakT 2 aHTHMHUKPOOHH MeNTHAM U IMKONENTHAM ¢ Maca 4-6 k/la ca uaeHTuduLmpa-
HiTe MaccnekTpoMeTpuuHo upe3 High-Performance MALDI-TOF/TOF Systems (Bruker Daltonics) (®urypa
5). AHanM3uTe ca MpoBeJeHH C MaTpulia ¢-LHaHo-4-XHIPOKCHKaHeleHa KicenuHa nocpeactsoM MS/MS
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aHaIM3H, KaTo ca U3MOoJ3BaHu 1o 0Koo 50 pmol oT Bceku nenTul. AMUHOKMCETMHHATA MOCIE0BaTeTHOCT
Ha nentuj ¢ mMaca 4 k/la e onpenenena or MC/MC.

BuokomnonenTure ¢ Mmaca Mexxay 20-100 k/la u van 100 k/la, chabpakaliy ce CbOTBETHO BbB PpakuuuTe
3 u 4, ca uaeHTUHULIMPAHHU Ype3 onpesensHe Ha N-KpaiiHUTe MM aMUHOKHMCEMHHU MOC/IE0BATENIHOCTH C
Pulsed Liquid Protein Sequencer (Applied Biosystems GmbH, Foster City, CA) u 4pe3 npoTeomeH aHanus -
nocpeactsom 2J1-enekrpodopesa Ha 7,5% nonmMakpuIaMUIEH rejl ¥ MaccrieKTpOMETpHsl. 3a LienTa ca u3rons-
BaHu cTpunose ¢ pH rpanuentT ot 4 10 10 3a n3oenekTpuyHo pokycupae. [IporerHoByTE NeTHA ca U3pA3aHH
OT NMOJMaKPUJIAMUHHUS TeNl U 00e3LBETeHH, ClIe/l KOETO ca MOAIOKEHH Ha XUuaponu3a 3a 24 h ¢ tpuncuH (B
cbotHowerue 1:30 u 1:50, crotBeTHO 3a @pakuus 3 U Ppakuus 4), ¢ el paskbCBaHe HAa MOJIEKysaTa Ha
nporerHa Ha nentuau. [lentumure ca aHanu3upany ¢ Maccnektpomersbp High-Performance MALDI-TOF/
TOF Systems (Bruker Daltonics), kato e onpezie/ieHa aMMHOKHMCEIMHHATA UM T10CIe10BaTesIHOCT. [TonyyeHuTe
pesysiTaTi ca cpaBHeHH upe3 codryepHute nporpamu BioTools 1 BLAST cbe chliecTByBaluTe CTPYKTy pH
Ha MpoTeMHU B 6a3a JaHHHU.

[Tpumep 3.

BrokomnoneHnTute ¢ Maca Haz 30 kJ{a (ot Exkcrpakt 3 u EkcTpakT 4) ca uaeHTUdHLUpaHH Ype3 onpe-
nensHe Ha N-KpaitHUTe MM AMHHOKUCEIIHHH U 4pe3 MPOTEOMEH aHanu3 Ha nocpeactsom 2]I-enekrpodopesa
na 10% nonuakpunamuzeH ren u maccnekrpomerpus Ha MALDI-TOF/TOF Systems (Bruker Daltonics). 3a
LenTa ca usnosissanu crpumnose ¢ pH rpaguent ot 3 no 10 3a usoenexrpuuHo (okycupane. [IporentHosure
MeTHa ca U3pA3aHU OT MONUAKPUIAMHU/IHHSA IeJl U ca 00e3LBETEHHM, ClIe/l KOETO Ca MOUIOKEH! Ha XUpoJn3a
3a 24 h ¢ TpuncuH (B cbotHoweHue 1:25 1 1:50, cboTBeTHO 3a EkcTpakT 3 v EKCcTpakT 4), ¢ 1en paskbeBaHe
Ha MOJIEKyJlaTa Ha pOTeMHa Ha MEeNTUIH 1 aHanu3upaHe. [lenTuaure ca CeKBEHUPaHU ¢ MACCIIEKTPOMETbP
High-Performance MALDI-TOF/TOF Systems (Bruker Daltonics), kato e onpezefieHa aMUHOKHCeIMHHATa
UM nocneioBatenHoct. [loyueHuTe pesysirari ca cpaBHeHH upe3 copryepuute nporpamu BioTools u BLAST
ChC CBILIECTBYBAILMTE CTPYKTYpH Ha NPOTeHHHU B 6a3a JaHHH.

ChIbpkaHHETO HA aMMHOKHCenuHUTe BbB (pakimata Haa 100 k/la e onpenenero upes Amino Acid
Analyzer, LC 3000 (Eppendorf-Biotronik), 3a karnoHeH 0OMEH ¢ YeTHPUCTENEHEH MPAAUEHT U POTOMETPHYHO
oryutane npu 440 nm/570 nm.

IIpequMcTBa HA Te3W METOAU

[TosyueHu ca yeTMpH eKCTpaKTa OT Clly3Ta Ha OXJIIoBU oT Buaa Helix aspersa, orriexaaHu 8 6barapek
dbepMH, ¢ KOeTo € pasliipeHa cypoB1HHara 6a3a 3a 1ojiy4yaBaHe Ha MPUPOAHH MPOJYKTH.

Pa3paboTeHMAT METOJ 3a MOJTyyaBaHe Ha YETHMPUTE EKCTPAKTA OCUTYpABA MOJy4aBaHETO UM B roJIeMH
KOJIMYECTBA U C MO-MaJIKO pa3Xo/u, KOETO € OT 0COOEHO 3HAYEHHE.

M3non3BaHeTo Ha Te3M MpernapaTy e C rojieMd Bb3MOXHOCTH, KaTo MOJKE J1a Ce IpuJiarar 3a rojiy4aBaHe Ha
pasnuunm: A) Kosmetnunn nponyktH, b) Xpanurennu 1o6asku 1 B) @apmaltieBTuyHH Npenapary 3a jieueHne
Ha OakTepualHU MHPEKLUU TIPU XOpa UITH )KUBOTHH.

Onpeie/isHETO Ha U3KJIFOUYMTETHO BAKHUTE LIEHHH KOMIIOHEHTH KaTo KOJIareH, e/1acTHH, alaHTOMH, IITio-
KO3AMMHITIMKAHU, IPOTEOMIMKAHH, [INKOIOBA KUCeNuHa, BUTaMuHu A, C, E, J-naHTeHOJ1, KaKTO U MeNnTHIU U
MTMKOMENTH/I C aHTUOAKTEPUATHO IeHiCTBHE, KOUTO C€ ChABPIKAT B UETUPUTE €KCTPAKTA, MOBULLIABA Bb3MOXK-
HOCTTA 3a W3IOJI3BAHETO UM, Thil KATO T€ MOXKE Ja Ce MpHarar KakTo HHAWBUAYAIHO, Taka i KOMOMHHPAHO
3a HamnpaBa Ha pa3iM4yHu MPOLYKTH.

IMaTeHTHH NpeTeHUHH

1. BUONOrMYHO aKTHBEH EKCTPAKT, U30JIMPaH OT CIy3Ta Ha rpafuHcky oxitoB Helix aspersa, xapakrepusu-
pail ce ¢ 061110 aMUHOKMCEIMHHO ChAbprkanue 16.936 ug/mg, ¢ L-ruuun 5.103 pg/mg, eceHunant aMuHo-
kucenuuu L-neBunH, L-riytamus, L-acnaparus, L-BanuH, L-XUCTHIMH, KAKTO U NENTHAK C MOJIEKY/THU Macu
mexay 1-5 kJla U aMHHOKUMCEIMHHU MOC/IEI0BaTENHOCTH, ChAbPXKALILM MULUHOBH H JIEBLIMHOBH OCTATbLIHU,
KaKTO ¥ J10 TpH MpPOJIMHOBH OCTaThKa, pPa3noNokeHu B cpejiara, B N- 1 C-kpas Ha MoNMnenTHaHaTa Bepura.

2. BUOJIOrMYHO aKTHBEH EKCTPAKT, M30/IMPaH OT CIy3Ta Ha rpaauMHcky oximoB Helix aspersa, xapakrepu-
3upall ce ¢ mpoTerHu ¢ Mack ot 20 g0 100 kJla, KaTo CynepoKCH/ AMCMYTa3a U [y TaTHOH-S-TpaHchepasa.

3. BHONOTMYHO AKTHBEH EKCTPAKT, M30/IMPaH OT CTy3Ta Ha rpaauMHcky oxmoB Helix aspersa, xapakrepu-
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3upalll ce ¢ aMMHOKHCEIMHHO ChaAbpxkaHue 581.342 pug/mg, nomunupano ot Asp, Glu, Leu, Val, Phe, Thr,
Gly, Arg, Ala u Tyr aMUHOKHCETHHHU OCTATBLH, @ ChLIO U MPOTEHHH ¢ MONeKyTHH Macu Hax 100 k/la, kato
konared Tun I-1V, enacTuH 1 NpoTeorMKaHu.

4. Meron 3a nostyyaBaHe Ha OMOJOrHYHO AKTUBHH €KCTPAKTH, ChABPIKALUM MENTH/IX U TPOTEMHH ChITIACHO
npereHuuu 1, 2 u 3, BkarouBaly LeHTpodyrupane, yarpaduirpauus U TedHa Xpomarorpadus ¥ Xxapakrepu-
3upalll ce C TOBa, Ye:

* ueHTpodyrupadero e nposeaeHo mexay 1000-10000 obopora;

* pa3/eNisHeTO Ha M3XOJHMA EKCTPAKT CIy3 Ha (PpakL1K € MOCTUIHATO Ype3 MUKPO(UITpaLMs HAa MEM-
OpaHHu GuaTpu ¢ pasmep Ha nopute 3, 5, 20 u 100 x/la;

* MENTHAUTE B €KCTPAKT OT ci1y3 noa 5 kJla ca pa3jiesnieHu ¥ npeyrcTeHu ype3 o0paTHo-(a3oBa BUCOKO-
edexTuBHa TeyHa xpomarorpapus (RP-HPLC), ¢ nuHeeH win cbe CTBNANOBUAEH MPAJNEHT OT TPH CTHIKH
(10-15%, 40-60% 1 70-80% Ha Gydep b, cuabpikarn 80-100% aueronutpus ¢ 0.01%-0.1% TPOK) u ckopoct
Ha noroka 0.5-1.5 ml/min;

* npotedHuTe ¢ MosekyaHd macd ot 20 1o 100 k/la u Hax 100 k/la (B eKCTpaKT OT Ciiy3 Ha OXJIIOB
Helix aspersa) ca paszneneHu ype3 aHnoHoOMeHHa xpomarorpadus Ha FPLC-cucrema, ¢ Q-Sepharose High
Performance unu Q-Sepharose Fast Folw konona, kanubpupana ¢ 6ydep A (Tpuc/HCI) ¢ pH 7.0-8.5, upes
CTBIIAJIOBU/IEH COJIEBH rpaaueHT Ha HatpueB xyopuz (0-1.0 M), ¢ mpoabKUTETHOCT Ha BCAKA CThIIKA OT 2
710 20 min u ckopocT Ha noroka 0.5-1.5 ml/min.

IIpunoxenue: 5 purypu
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Tabnuua 1.
858 ug 1 mg 1 mg 1img |
AMMHO- L‘ measured calculated per
KMCesIMHeHa W-H,O | MW values mg MW -H,0 MW
Asp 115.089 133.1| 6.051 nmol/ml| 0.007 pmol/mg| 0.812 pg/mg | 0.938 pg/mg |
Thr 101.105| 119.1| 2.317 nmol/ml| 0.003 pmol/mg| 0.273 pg/mg | 0.322 upg/mg
Ser 87.078| 105.1| 3.581 nmol/ml| 0.004 pmol/mg| 0.363 pg/mg | 0.439 pg/mg
Glu 129.116 147.1| 7.902 nmol/ml| 0.009 pymol/mg| 1.189 pg/mg | 1.355 pag/mg |
Pro 97.117| 115.1] 2.195 nmol/ml| 0.003 pmol/mg| 0.248 pg/mg | 0.294 pg/mg
Gly 57.052| 75.07|58.323 nmol/mi| 0.068 pmol/mg| 3.878 pg/mg | 5.103 pg/mg
. Ala 71.079 89.09| 4.563 nmol/ml| 0.005 ymol/mg| 0.378 ug/mg | 0.474 pg/mg
Cys(O;H ) + Cys
+Cys, 103.145| 120.15| 1.447 nmol/ml| 0.002 pymol/mg| 0.174 pg/mg | 0.203 pg/mg
Val 99.133 117.2| 6.318 nmol/ml| 0.007 pymol/mg| 0.730 pg/mg | 0.863 pg/mg
Met 131.199 149.2 0 nmol/ml| 0.000 pmol/mg| 0.000 pg/mg | 0.000 pg/mg
lle + allo-lle 113.16 131.2| 1.666 nmol/ml| 0.002 pymol/mg| 0.220 pg/m 0.255 ug/mg
Leu 113.16 131.2128.822 nmol/ml| 0.034 ymol/mg| 3.801 pg/mg | 4.407 pg/mg
Tyr 163.176 181.2 0 nmol/ml| 0.000 pymol/mg| 0.000 pg/mg | 0.000 ug/mg
Phe 147.177 1656.2| 1.563 nmol/ml| 0.002 pmol/mg| 0.268 pg/mg | 0.301 pg/mg
His 137.141 1656.2] 4.73 nmol/mlj 0.006 pymol/mg| 0.756 pg/mg | 0.856 pg/mg
Lys 128.17 146.2| 2.737 nmol/mi| 0.003 pmol/mg| 0.409 pg/mg | 0.466 pg/mg
Trp 186.213 204.2 0 nmol/ml| 0.000 pmol/mg| 0.000 pg/mg | 0.000 pg/mg
Arg 156.188 | 174.2| 3.254 nmol/ml{ 0.004 pmol/mg| 0.592 pg/mg | 0.661 pg/mg
Sum: 14.092 pg/mg | 16.936 pg/mg
Tabnuua 2.
MenTuam (Méca) AMHHOKMCENUHHA NocneaoBaTenHocT % WNpeHTu4HoCT
2048.76 DRTFVAGGVLAGENAVTCLR 57,6
2048.756 DRTFAAPSGLEKNAVTTDR 46,9
2048.756 DGVTTVWGSGTVLNSTLWR 18,8
2049.3 DGVTVFAGGVLAGENKCFHK 24 4
3259.85 RCNFLLNTVNFKHAPVEFRHADYLVKK 39,9
3259.851 RKMTCFPPGKMGLRHNEFLHLDVTYLR 287
1091.36 KNQSHGQHR 16,8
1236.37 TPHALVHGACCK 79,6
1307.4 NPAPTTQCASSCK 38,1
1961.66 MLLNAKWAPHSTGPPNAR 66,6
1961.662 CKENEPLPDDPLGHGNAR 84,5
1959.76 GGACFGSCGKLHVCSGVLHK 90,3
2048.755 DRTFVANVLAWNLGTTDR 8,6
1552.94 NGPNGGLGGSLVNGDPK o7
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Tabnuua 3 936 ug 1 mg 1 mg 1 mg
calculated per
Amino acid | MW -H,0 | MW _ | measured values mg MW -H,0 Mw
Asp 115.089| 133.1| 481.859 nmol/ml| 0.515 pmol/mg| 59.249 ug/mg | 68.521 ug/m
Thr 101.105| 119.1| 276.923 nmol/ml| 0.286 pmol/mg| 29.913 ug/mg | 35.237 pg/mg
Ser 87.078| 105.1| 247.808 nmol/ml| 0.265 pmol/mg| 23.054 pg/mg | 27.825 pg/m
Glu 129.116 147.1| 395.713 nmol/ml| 0.423 pmol/mg| 54.586 pg/mg | 62.190 pg/m
Pro 97117 115.1| 220.766 nmol/ml| 0.236 pmol/mg| 22.906 pg/mg | 27.148 pg/m
Gly 57.052| 75.07| 426.012 nmol/ml| 0.455 pmol/mg| 25.967 pg/mg | 34.167 pg/m
Ala 71.079| 89.09| 331.112 nmol/ml| 0.354 pmol/mg| 25.144 ug/mg | 31.516 pg/m
Cys(O;H ) +
Cys +Cys, 103.145 120.15 73.03 nmol/ml| 0.078 pmol/mg| 8.048 pg/m 9.375 pg/mg
Val 99.133| 117.2 311.61 nmol/mi| 0.333 pmol/mg| 33.003 pg/mg | 39.018 ug/mg
Met 131.199| 149.2 28.37 nmol/ml| 0.030 pmol/m 3.977 pg/mg 4.522 pg/m
lle + allo-lie 113.16| 131.2| 218.92 nmol/mi| 0.234 umol/mg| 26.467 pg/m 30.686 pg/m
Leu 113.16| 131.2| 378.531 nmol/ml| 0.404 pmol/img| 45.763 pg/m 53.059 pg/mg
Tyr 163.176| 181.2| 162.016 nmol/ml| 0.173 pmol/mg| 28.245 pg/mg | 31.365 pg/mg |
Phe 147.177| 165.2| 202.384 nmol/ml| 0.216 pmol/mg| 31.823 pg/mg | 35.720 pg/m
His 137.141| 155.2| 147.104 nmol/ml| 0.157 pmol/mg| 21.553 pg/mg | 24.392 ug/mg
Lys 128.17| 146.2| 196.117 nmol/mi| 0.210 pmol/mg| 26.855 ug/m 30.633 pg/m
Trp + deg.
prod. Trp 186.213| 204.2 9.548 nmol/ml| 0.010 pmol/mg| 1.900 pg/mg 2.083 pg/m
Arg 156.188| 174.2| 182.081 nmol/ml| 0.185 pmol/mg| 30.383 pg/mg | 33.887 ug/m
Sum: 498.836 pg/mg | 581.342 pg/mg
Tabnuua 4
ﬂon AMMHOKUCENUHHA NocneaoBaTeNHOCT
15 1317.85 YNLPKESSSPR
I5 1381.75 CPPEDALLSHGSR
15 1537.81 GFFGMAGFPKWHR
15 1599.9 VCGTAPLEMGWANDR
15 1670.92 FKGETEDSEVSWTR
15 1697.06 YTLMDLSAADLE(S/C/L)R
15 1792.04 E(C-L/E-S)DGGPLEAPDAAYDR
I5 1833.05 VMWNHVPLDWAVPLR
I5 1861.05 TLHNLKSADVR (HE E IThJIHA)
15 2085.08 GPALFSDPEHGESFFYR
15 2425.30 RKGPALFSDPEHGESFFYR
15 2857.58 KKYNDLANTDPGFAFLASFHGYPAR
16 1032.56 DSNPFPVTR
16 1155.72 FLGKPDLLPR
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16 1294.73 GFFAPLEPFNR

16 1363.77 DELYDLKKALR

16 1398.76 RASEDALLSHGSR

16 1638.95 SEDPKFASFLDQVR

16 1706.01 VGVSDELYDLKKALR

16 1861.04 VFADFELHNLGASADVR

16 1933.04 AATSTAQEDDLTLDGPATR
162211.23 NCANLFDVLTELSKFLEVR

16 2384.10 MPDYDCGCCNGSNGSYGSGGGGGGGR
16 2642.40 RAMPPWYEGEVHVGDQLYHTTR

17 1045.61 MPLQSLNSR

[7 1177.67 LTHHFNVPGR

[71215.66 AHAVAGYGLNSR

17.1232.72 QFALEGQAGRR

17 1310.66 TANFSMAGGGNGAR

17 1398.74 RSCPDALLSHGSR

17 1484.87 CGMLPSRHGSGVQR

17 1559.84 VPMDLTDDTVANLR

17 1687.94 RMWPLTDSETDSEVAGLGR

17 1791.86 EDGCAGMLHTTMDRVR

17 1861.02 SCLKPKEHCDSQETVR

17 2001.02 RFTSDVVHSKTFVYSAR

[72104.10 AEQMENAVYTYTYADNETVR
172211.20 FAANLFDVLEGRVDLMMNR

18 1300.64 NHEEEQMDLR

I8 1320.65 RAKNSNGDEALR

I8 1398.74 VC(DS/AM)LKDDHV WKR

I8 1475.82 FNEKKNHDTSTR

18 1931.08 KEEDWTLWNLDGLRR

18 2040.16 KWKRGVCTALVNPDVPTR

I8 1493.8 KSYEKLAEQNKR

18 1550.92 KLPFNLLFATKCPR

I8 1839.00 YLAKSKLETAAGTCNR

19 1179.66 LTHHFNVGPR

19 1215.64 FL(YP)DMYTAAKR/SGMGSSCGCHR
19 1294.7 GFFAPLENFPR

19 1363.73 DELYDLQQALR

19 1398.72 CKVLDALLCHKR

19 1484.85 LWVVWQELQQR/ GTHMAWQELQQR
19 1550.89 KLFNNLLHATKCPR/ CGNNNTAFLKLCPR
19 1705.96 LTKDELYDLKKALR

19 1860.98 GNTCGFELHNLGNDDVR

19 1946.07 NTKEVFALALWTVKV(LN)AR/SEKEVFALALGETVKVAR
19 2000.98 PGAFCDGMFSSAARGGPEAR

19 2470.37 DTAESAEPKPEFEGCADTFRNR

19 2642.32 RSLVFVTNNGEVHVGDKLYTHTR
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