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Annomauus

B cmamve npedcmasnenvt pesynvmamot usyueHus 61UAHUS a6-
MONUMU1ECKUX NPOUeccos Ha 0enK060-nenmuoHslli cocmaes
cepdeunoii moluybl U aopmot Bos taurus u Sus scrofa, npusederivt
pesynvmamul udeHMuPuUKAUUYU mKaHecneyuPuuHobLX 0enKosbIX
MOIEKYTl U 6IUSHUE ABMONU3A HA UX COXPAHHOCMD. B mKansx
aopmut Sus scrofa 6vinu o6Hapyxcenvl anonunonpomeur A-I,
yuacmeyousuil 6 06pa306anuL TUNONPOMEUHOB BbICOKOLL NI0M-
HOCHU, NePOKCUPeOOKCUH-1, yHaCByOusUll 6 N00ABNIEHUU OKUC-
JIUMeNbHO20 Cmpecca, 2aneKmuH-I, UHOYUUPyouuti anonmos
T-numgonumos, a maxsce psio 6enK08 Mens06020 UWOKA, UMEI0-
wiux monexynApryro maccy meree 30 kla. bviio ycmanossnero,
4mo PyHKUUOHANIbHbLE GeNIKOBble 6eU4ectnéa ¢ MONEKYAPHOU
maccoti meree 30 x/Ja coxpausomcs 6 npouecce 3amopo3Ku, HO
paspyuiaromcs nod deiicmeuem PepmeHnos colpvs Npu a6monu-
3e. Mccnedosarue evinonteno 3a cuem epanma Poccutickozo Ha-
yurozo goroa (npoexm Nel6-16-10073).

BBenenue

Ha ceropgusiHuii feHs paspaboTaHo MHOXKECTBO CTpa-
TETUII [0 YTy YIIEeHVIO PYHKI[MOHATbHO-TeXHOIOTMYEeCKIX
XapaKTePUCTUK MsACA ¥ MACHBIX IIPOAYKTOB, KOTOPbIE MO-
TyT OBITh peann30BaHBI IyTeM JOOaBIeHMA Pa3INYHBIX
(YHKIMOHA/IBHBIX COEVHEHMIT, a TAK)Ke NPYDKU3HEHHOI
MopuduKaIye XMBOTHOTO CBIpbsi. B TexHOMOrMM Mmsic-
HBIX IPOAYKTOB (PYHKIMOHAIBHOTO U CIIeMaTN3UpPOBaH-
HOTO HasHAa4YeH)s YCIIEIIHO INPUMEHSIT MOAM(UKAIINIO
cocTaBa (TeXHOMOIMM MOAUPUKALNUA >KMPHBIX KICIOT,
KOHTPOJIS HATPUA X/IOPMJA), BHeCeHUe (PYHKIIVOHATbHBIX
97IEMEHTOB M CIeIVaIN3MPOBAaHHBIX MOAyel (pacTu-
TE/IbHBIX KOMIIOHEHTOB (Maces, 9KCTPaKTOB, BOJIOKOH),
COoeBOro 6e/Ka, HaTypalbHbIX M CUHTETNYECKNX aHTUOK-
CUJIAHTOB, MOJIOYHO-KUC/IBIX OaKTepuii, pplObero Xupa,
IIPOV3BOJHBIX O€/TIKOB, BbIJE/ICHHBIX Y3 OPTAHOB 1 TKaHel
MJIEKOIIUTAOMMX (B YaCTHOCTH, CBMHEN U OBIKOB) — O110-
JIOTMYECKM aKTUBHBIX IIenTURoB)[5, 9].

C pasBUTHEM COBPEMEHHBIX METOJIOB IIPOTEOMVKM
CTaJI0 BO3MOXKHBIM CO3J[]aBaThb IMPOTEOMHBIE KapThl C IIO-
crenyroueil uaeHTnuKaIyert 6e1KoBbIX GpaKIuil, COOT-
BETCTBYIOLIVIM OfHOMY Iy 6071ee GeIkaM C OIpefie/IeHHOM
6uonornyeckoit posnblo. Taxoke 6bII0 0OHAPY>KEHO, YTO SKC-
Hpeccysi TeHOB IIPOVCXONT 110 IPMHIINITY TKaHEBOI CIIeI-
¢duuaHOCTH [4], YTO MO3BONMMIO pacCMAaTPUBATh KMBOTHBIE
OeNKM He TONbKO B KayecTBe MCTOYHMKA IUIACTUYECKOTO
MaTepMasa, HO ¥ KaK 3aKOAMPOBAHHYI0 aMIHOKJCTIOTHYIO
HOC/IEIOBATE/IbHOCTD, ~ BKJIIOYAIOLIYIO  ITOJUIIEIITU/IHbIE
(parMeHThI pery/IATOPHOTO 1 CUTHA/IBHOTO MopsziKa [8, 10].
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Abstract

The article presents the results of autolytic processes impact on the
protein-peptide profile of Bos taurus and Sus scrofa cardiac muscle
and aorta. The results of tissue-specific protein identification are
also presented as well as the effect of autolysis. Apolipoprotein A-1
involved in the formation of high-density lipoproteins, peroxire-
doxin-1 involved in the suppression of oxidative stress, galectin-1
induced apoptosis of T-lymphocytes, as well as number of heat
shock proteins with molecular weight less than 30 kDa were iden-
tified in Sus scrofa aorta tissue. It was discovered that functional
proteins with molecular weight less than 30 kDa are retained dur-
ing the freezing process, but destroyed under the action of autolytic
enzymes. This work was supported by the Russian Science Founda-
tion (project No. 16-16-10073).

Introduction

To date, a variety of strategies for improvement the
functional and technological characteristics of meat and
meat products is developed, such as addition of various
functional compounds, and modification of animal meat
raw during the lifetime. Composition modification (fatty
acids modification technology, sodium chloride control),
introduction of functional elements and specialized addi-
tives (plant components (oils, extracts, fibers), soy protein,
natural and synthetic antioxidants, lactic acid bacteria, fish
oil, protein derivatives isolated from mammalian (in par-
ticular pigs and bovines) organs and tissues — biologically
active peptides) [5, 9] are successfully applied in the tech-
nology of specialized and functional meat products.

With the development of modern proteomic methods,
it has become possible to create proteomic maps with sub-
sequent identification of protein fractions corresponding
to one or more proteins with specific biological function.
It was also found that gene expression occurs on the basis
of tissue specificity [4] allowing consideration of animal
proteins not only as a source of plastic material, but also
as encoded amino acid sequences consisting of regulato-
ry and signal polypeptide fragments [8, 10]. A variety of
methods is used for accumulation of functional peptides
in raw meat including fermentation (using the starter cul-
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/151 HaKOIUIEHNA B MACHOM ChbIpbe (DYHKIIMOHA/IbHbIX IIell-
THIOB VICTIONB3YIOT Pas3/M4Hble METOMIBI, B TOM YNCIIe BKIIIO-
yarone QepMeHTanMoo (C MCIOMb30BAaHUEM CTAPTOBOI
Ky/IBTYpBI WKt epMeHTa), aBTO/IN3a WM HPSIMOTO THPO-
mm3a [5, 8-10]. OHAKO HEOHO3HAYHO CTOUT BOIPOC LieTie-
CO0OpasHOCTY HAIPAB/IEHHOTO IIPOTEO/IV3a B OTHOIIEHNN
TKaHeCTenIYHbIX OKOB yyKe HeCYLINX OMOMTOTMYeCKYI0
(GYHKIMIO ¥ CIIOCOOHBIX M30MPATENTbHO PacCIlIeIIATbCA
(hepMeHTaMM HKeTyOYHO-KUIIEYHOTO TPaKTa.

Panee aBTOpaMu ObUTH IPOBEIEHBI NCCIENOBAH Cep-
ment n aopt Bos taurus v Sus scrofa, KoTOpble IOKa3amn
HA/M4Me B HUX TKaHeCTIenMMUIHbIX OMOTOTUYECKN aK-
TYBHBIX BEIIEeCTB C MOJIEKY/ISIPHOI Maccoli B Mama3oHe
ot 100 o 10 x/la, BOBJIEYEHHBIX B IUMIMAHBIN 0OMEH, aH-
TMOKCUJJAHTHYIO 3aIIUTY U (QYHKIVMOHMPOBAHUE SHOTE-
JIMAJIBHOTO CJI0A COCYHOB [2, 3].

Ilenp0 HAHHOTO MCCIENOBAHUA SABJLUIOCH U3YUeHUe
BIAVMSHMS aBTOMUTUIECKUX MPOIIECCOB Ha COXPAHHOCTD
11e/IeBbIX OeIKOBBIX MOJIEKYI, COTEPKALINXCS B Cepred-
HOJI MBIIIIIE ¥ 20PTe CeTbCKOX035/ICTBEHHBIX >KMBOTHBIX
(cBunein u KPC).

Marepuanbl 1 METOMbI

O6bekTaMy MUCCIETOBAHNUS SABJISUIICh TKAHU Cepred-
HOJI MBIIIIIBI M AOPTHI Bos taurus n Sus scrofa, 3aMopo>xeH-
Hble 1Ipy MuHYyc 10°C Wiy mofgBeprHyThle aBTONMN3Y IpK
2+2°C B TeyeHMe 4 CyTOK.

OnHOMepHBIiT 971eKTpodope3 MPOBOANICA IO METORY
JIammmu [7] ¢ rpagnentom ITAAT 7,5-25% B npucyTcT-
Bum SDS. B xadecTBe cBUAETE e MCIIONMB30BANMN MapKep,
BKJIIOYAIOIIVII OffMHHAJLIATh CTAH[JAPTOB C MOJIEKYIIAp-
Ho¥ Maccoit 170, 130, 95, 72, 55, 43, 34, 26, 17 u 10 x/la
(Fermentas, CIITA).

[IBymepHbIit anekTpodopes (J9) nmpoBoamics mo me-
tony O’®appenna [11] ¢ msoanekrpodokycupoBaHuem
B amdonnuosoM (IEF-PAGE) rpagnente pH; nocnenyro-
IO e TEKLMIO 6€/IKOB IIPOBOAYIIN OKPAIIVBaHNEM a30T-
HOKJICIIBIM cepeOpoM, KaK oIncaHo paxee [1, 6].

Vpentndukanmio 6OemkoBelx ¢paknumit Ha 9 ocy-
LIeCTB/IAMN Mocye TpumcuHonusa Metogamu MALDI-TOF
MS u MS/MS macc-cnektpomeTpun Ha MALDI- Bpems-
nponetHoM Macc-criektpomerpe Ultraflex («Bruker», Tep-
MaHys1) ¢ Y®-nazepom (336 HM) B peXyMe IOTIOKATENb-
HBIX IOHOB B [1ana3oHe Macc 500-8000 [Ta ¢ kamb6poBKoit
VX HO U3BECTHBIM IIMKaM aBTO/MM3a TPUICMHA. AHamu3
HOJTy4eHHBIX MacC-CIIeKTPOB TPUITUYECKNX HENTHUIOB BbI-
HOJIHS/IN C TIOMOIIBI0 ITporpaMMbl Mascot, onuus Peptide
Fingerprint («Matrix Science», CIIIA), ¢ TO4HOCTBIO OIIpe-
menenusa Maccel MH+ pasnoit 0.01%, ocyiiecTBIIsAsa MOUCK
1o 6a3am jaHHbIX HanyoHampHOTO IieHTpa 6MOTeXHOIOTH -
yeckoit nupopmanyy CIIA (NCBI).

PesynpraTsl u nX 06cyKaeHne

IIpoBeneHHDBIVI CPaBHUTEIbHDIN IIPOTEOMHBIN aHAIN3
3aMOPOXKEHHBIX ¥ aBTOIM3UPOBAHHBIX 00Pa3I[0B TKaHel
cepgel; 1 aopt Bos taurus u Sus scrofa nokasa, 4To Haubo-
Jlee IHTEHCUBHOE IIPeJiCTaBJIeHNe TI0JIOC Ha 3eKTpodo-
perpamme 6610 0OTMeYeHO B guanasone ot 100 go 10 x/la.
OpHako B chIpbe, NOGBEPHYTOM aBTOJIN3Y, BBIABIEHO YBe-
NMYeHye pa3HOo0OpasusA ¥ MHTEHCUBHOCTY PpaKLMil 0CO-
6eHHO y aBTONM3MPOBAHHOII ceppiedHoit Mpinbl (Puc. 1).

ture or enzyme), autolysis or direct hydrolysis [5, 8-10].
However, a question of expediency of directed proteoly-
sis against tissue-specific proteins already possessing bio-
logical function and selectively cleaved by gastrointestinal
tract enzymes is ambiguous.

Previously, we have studied aortas and cardiac muscles
of Bos taurus and Sus scrofa and showed the presence of tis-
sue-specific biologically active substances with molecular
weight in the range of 10 to 100 kDa, which were involved
in lipid metabolism, antioxidant protection and function-
ing of vascular endothelial layer [2, 3].

The purpose of this study was to evaluate the effect of
autolytic processes on the preservation of target protein
molecules contained in heart and aorta of farm animals
(Bos taurus and Sus scrofa).

Materials and methods

Objects of the study were Bos taurus and Sus scrofa car-
diac muscle and aorta tissues frozen at minus 10 °C or sub-
jected to autolysis at 2 + 2°C for 4 days.

One-dimensional electrophoresis was performed ac-
cording to the method of Laemmli [7] in 7.5-25% poly-
acrylamide gel with the presence of SDS. The marker
was used comprising of eleven standards with molecular
weight of 170, 130, 95, 72, 55, 43, 34, 26, 17, and 10 kDa
(Fermentas, USA).

Two-dimensional electrophoresis was performed ac-
cording to the method of O’Farrell [11] with isoelectric fo-
cusing in ampholine pH gradient (IEF-PAGE). The subse-
quent detection of the proteins was carried out by staining
with silver nitrate as described previously [1, 6].

Identification of protein fractions was performed on DE
after trypsinolysis by MALDI-TOF/MS and MS/MS mass
spectrometry on Ultraflex MALDI-TOF mass spectrome-
ter (Bruker, Germany) with UV laser (336 nm) in the posi-
tive ion mode in molecular weight range of 500-8000 Da
with calibration according to known peaks of trypsin au-
tolysis. Analysis of obtained tryptic peptides mass spectra
was performed using Peptide Fingerprint option in Mascot
software (Matrix Science, USA) with MH+ mass determi-
nation accuracy of 0.01%; search was performed in data-
bases of the National Center for Biotechnology Informa-
tion, USA (NCBI).

Results and discussion

The comparative proteomic analysis of frozen and au-
tolyzed tissue samples of Bos taurus and Sus scrofa cardiac
muscle and aorta showed that the most intense bands on
the electrophoregram were observed in the range from
100 to 10 kDa. However, samples subjected to autolysis re-
vealed an increase in the diversity and intensity of factions
especially in autolyzed cardiac muscle (Figure 1).
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Mm, kDa | Figure 1. The results of electrophoretic analysis of proteins accord-
Mm, kfla ing to Laemmli; staining with silver nitrate. Legend: 1 — frozen Bos
170 taurus heart, 2 — Bos taurus heart (autolysis), 3 — frozen Sus scrofa
130 heart, 4 — Sus scrofa heart (autolysis), 5 — Sus scrofa aorta (autoly-
sis), 6 — Bos taurus aorta (autolysis)
95 Puc. 1. Pesynbrarsl a7eKTpoOpeTIdecKoro aHamisa 6enkos o JIsMMmL.
Oxpacka a30THOKJICTIBIM cepedpOM. Y CIOBHbIE 0003HaYeHIA: 1 — 3aMo-
72 poxxeHHoe cepatie Bos taurus, 2 — cepate Bos taurus (aBromms), 3 —
55 3aMOpOXKeHHoe ceppLie Sus scrofa, 4 — ceppue Sus scrofa (aBrommus),
5 — aopta Sus scrofa (aBronms), 6 — aopra Bos taurus (aBroms)
a3
34
26
17
10

Figure 2. The results of electrophoretic analysis of proteins according to O’Farrell method. A — Sus scrofa aorta, B— Bos taurus aorta
Puc. 2. PesynbraTsl anexrpodoperideckoro aHanusa 6enkos mo merogy O’@appenna. A — aopra Sus scrofa, b — aopra Bos taurus

Figure 3. The results of electrophoretic analysis of proteins according to O’Farrell method. A — Sus scrofa aorta (frozen), B — Sus scrofa aorta
(autolysis)

Puc. 3. PesynbraTsl anexrpodoperideckoro anaausa 6emxos no Meropy O’@appemna. A — aopra Sus scrofa (3amopoxenHas), b — aopra Sus
scrofa (aBromus)
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CTOUT OTMETHUTDb, YTO MAXKOPHBIE O€IKU CephedHBIX
MbIIIL Bos taurus n Sus scrofa, 0Ka3anmuch MpaKTUYECKN
onyHaKkoBbIMI. OTHAKO CYIeCTBEHHbIE MEXXBIJOBbIE OT-
nnans 6bUIM OOHAPY)KEHbI IPY CPAaBHEHUM IIPOTEOMHBIX
npodueit 06pasos aopThl. OCOOEHHO SIPKO OHU TIPOSIB-
JIATIMCh Ha IIpUMepe TKaHecrennpuaHbIX 6enKoB (puc. 2,
Tabm. 1): B TKaHM aOpTHI Sus scrofa 6bUIM OOHAPY>KEHBI
anonmmonpoTenH A-1 (13, 14), ydacTByromuit B o6paso-
BaHUV JIMIIONIPOTEVHOB BBICOKOJ IUIOTHOCTY, HMEPOKCH-
penokcuH-1 (10, B cMecu ¢ TPAHCTeMHOM), YJaCTBYIOMINIT
B TIOJIABIEHNN OKVICTUTEIBHOTO CTpecca, ranekTuH-1 (17),
MHAYLUpyoWuil anontos3 T-mMdonuTos, a Takxe psf
6€/IKOB TeNIOBOTO MIOKA, MMEOIINX MOIEKY/IAPHYIO Mac-
cy menee 30 x/la.

BrmsaHue aBTONMM3a Ha COXPAHHOCTD IIE/IEBBIX TKaHe-
crienpUIHBIX 6€KOB, 0OHAPY)KEHHBIX B TKAHAX aOPTHI
Sus scrofa, GBIIO TaK)Ke M3YYEHO METOJOM JIByMEPHOTO
anekrpodopesa no O’Pappemty (Puc. 3).

B pesynbrare mccnemoBaHMit OBUIO IIOKAa3aHO, 4TO
oOHapy)XeHHble TKaHecrenyduuuble Oenky (amonamio-
nportenH A-1, IepOKCHpenoKCHH 1, rajekTuH-1 n 6enkn

Major proteins of Bos taurus and Sus scrofa cardiac mus-
cle were almost identical. However, significant interspecies
differences were found when comparing the proteomic
profile of the aorta samples. Tissue-specific proteins were
identified in Sus scrofa aorta tissue (Figure 2, Table 1): apo-
lipoprotein A-1 (13, 14) involved in the formation of high-
density lipoproteins, peroxiredoxin-1 (10, in mixture with
transgelin) involved in the suppression of oxidative stress,
galectin-1 (17) induced apoptosis of T-lymphocytes, as well
as a number of heat shock proteins with molecular weight
less than 30 kDa.

Autolysis effect on target tissue-specific proteins
detected in Sus scrofa aorta tissues was also studied by
two-dimensional electrophoresis according to O’Farrell
(Figure 3).

It was shown that the detected tissue-specific pro-
teins (apolipoprotein A-1, peroxiredoxin 1, galectin-1 and

Table 1. The results of mass spectrometric identification (MALDI-TOF/MS and MS/MS) of protein fractions in Sus scrofa aorta tissue
Ta6m. 1. Pesynbrarsl Macc-ciekTpomeTpudeckoit upeHtudukammu (MALDI-TOF MS u MS / MS) 6enkoBpix (ppaximii U3 TKAaHU A0PTHI

Sus scrofa
No. | mM/pl mM/pl
: Protein name; (Gene symbol) | HaumeHoBanne 6enka; (cumeon zena) S/M/C* | (experiment)** || (calculation)** |
Ne *o% *%
Mwm/pI (3kcm. )™ | Mm/pl (pacuer.)

Fragment of type II cytoskeletal keratin 1 (KRT1) |

1 ®parmenT nurockenersoro 1 xeparuna Il runa (KRT1) 74/9/17 55.0/8.10 65.9/8.16
Actin-related protein 3 (ACTR3) |

= AxTHH-CcBs13aHHBI 6e0K 3, actin-related protein 3 (ACTR3) 174/15/43 47.0/5.60 47.4/5.61
Fragment of type II cytoskeletal keratin 1 (KRT1I) |

3 ®parment nurockenernoro 1 keparuua Il tuma, (KRTI) S9/7115 48.0/5.55 65.9/8.16
X1 isoform of integrin-linked kinase (ILK) |

4 VnTerpun-cBA3aHHaA NpoTeMHKIHA3a u3odopma X1, (ILK) A SRLEHLY SLtel

5 |X2 isoform of p-enolase (ENO3) | p-enonasa usopopma X2, (ENO3) 259/25/64 47.0/8.05 47.1/8.05

6 | X1 isoform of prolargin (PRELP) | Ilponaprun usogopma X1, (PRELP) 73/2/5 63.0/7.95 43.7/9.53
X1 isoform of poly-(ADP-ribose)-polymerase 6 (PKM) |

7 Ionu (AJ®-pu6030)-nonmumepasa 6 uzopopma X1, (PKM) 161/17/38 58.0/8.10 57.8/7.96
Protein 1 containing 4 % LIM domain, isoform C, isoform X5 (FHLIC) |
Bernox 1 comepxanuii 4 %2 LIM fomena, uzopopmsi C usodopma X5, (FHLIC) ] CRAVERL) e
Transgelin (TAGLN) | Tpaucremun, (TAGLN) 327/32/86 22.0/8.40 22.6/8.87

10 Mixture transgelin (TAGLN) and X5 isoform of peroxiredoxin 1 (PRDX1) | 283/31/82 22.0/8.20 22.6/8.87
Cmecs Tpancremusa, (TAGLN), u nepoxcupenokcusa 1 usopopma X5, (PRDX1) | 106/11/52 o 21.9/8.67

11 |Albumin (1) (ALB) | Ans6ymus (1), (ALB) 168/8/16 250.0/6.80 69.3/5.92

13 | Pre-apolipoprotein A-1 (APOA1) | Ilpe-anomunponpotent A-1, (APOA1) | 177/19/51 25.0/5.00 30.0/5.47

14 | Apolipoprotein A-1 (APOA1I) | Anommnponporenx A-1 (APOAI) 152/15/46 25.0/4.95 30.3/5.38
Peptidyl-prolyl cis-trans isomerase B (LOC100154783) |

= IenTumm-nponun nuc-rpanc usomepasa B (LOC100154783) 220/11/33 18.0/9.20 23.9/9.44

16 |Calponin-1(CNNI) | Kanpnonun-1 (CNNI1) 212/21/49 28.0/8.95 33.2/8.91

17 | Galectin-1 (GLN1) | TanexktuH-1 (GLN1) 178/8/50 14.5/4.85 14.6/5.07

18 |S100-A13 protein (S100A13)**** | Berok $100-A13 (S100A 13)*** 77/1/17 11.0/5.00 11.0/5.46

* §/M/C — traditional identification indicators adopted in the English literature: Score — indicator of conformity or «scorecard»; Match
peptides — the number of matched peptides; Coverage — % coverage of the entire amino acid sequence of the protein by identified peptides.
** mM/pl (experiment) — scores obtained as a result of electrophoretic mobility on the DE and mM/pI (calculation) — estimates made based
on amino acid sequence data with consideration of signal peptide removal, but with no consideration of other post-synthetic modifications

using the ExPASy Compute pI/Mw tool software.

* §/M/C — TpapuIioHHbIe MOKa3aTeny NAeHTU(UKAIN, IPUHATbIE B AHIIOA3BIYHOI TNTepaType: Score — IMOKa3aTelb COOTBETCTBISA VN
«c4eT 04K0B»; Match peptides — konndyecrBo coBnaBumx nentunos; Coverage — % IMOKPBITIS IOTHONM AMITHOKVICTIOTHOJ IIOCTIE0BATEIbHO-

cTH 0€elKa BbIABIEHHBIMU nenTmumpamMmmn.

** Mm/pl (9KCI.) — IOTyYeHHbIe OL[EHKH 10 pe3yabTaTaM 37MeKTpodopeTnyecKoil NOoxBILKHOCTY Ha 19, a Mm/pl (pacyer.) — pacyeTHbIe
OILIEHKU, CAle/TaHHbIE M3 JAHHBIX 00 AMITHOKVICTTOTHOII IIOC/IeA0BATETBHOCTH C YI€TOM YJa/IeHUsI CUTHAIBHOTO MENTHAA, HO 6e3 yuyera Jpyrux
MOCTCMHTETUYECKIX MOAM(PUKAINII ¢ Mcnonb3oBaHueM nporpammsl ExPASy Compute pI/Mw tool.
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TEIJIOBOTO II0Ka), HOABEPITINCH NPOTEONN3y B IpoIecce
4-x cyrouHoro aBromusa (Puc. 3).

BriBopgbI

ITokasaHo, 4TO TKaHU ceppell U aopT Sus scrofa u Bos
faurus XapaKTepU3YIOTCA BBICOKOM TKaHEBOI CIIELN-
¢udHOCTPIO, TIpyyYeM HambonmblIas —CrHenupUIHOCTD
obOHapy)XeHa B TKaHAX aopThl Sus scrofa. beino omperne-
JIEHO, YTO aBTONUTUYECKNE IIPOLECChl MPUBOAAT K yBe-
NWYEHNI0 Pa3HOOOpasusi U MHTEHCUBHOCTU OETKOBBIX
U TIENITU/HBIX PpaKLMil 0COOEHHO y aBTONMM3MPOBAHHOI
ceprievHolt MbIIbl Bos taurus. Takyke ObITO BBISBIEHO
HEraTVBHOE BO3JEICTBME aBTOMUTUYECKUX (EepMEHTOB
Ha QYHKIVIOHA/IbHbIE TKaHecHelM(pUIHbIe OMOTOTMYeCcKN
aKTVBHbIe Oe/IKOBbIE BeIleCTBa C MOJIEKY/ISIPHOI Maccoil
meHee 30 x/la. Takum o6pasom, TKaHM AOpTHI Sus scrofa
KaK (PYHKI[VOHA/IbHBIN MHIPEAVEHT 11e7IeCO00pasHo Ipu-
MEHSATDb B HATUBHOM WJIN 3aMOPOXXEHHOM BIJIe [JIsI COXpa-
HEHMA IPUPOJHBIX AKTYBHBIX KOMIIOHEHTOB.
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heat shock proteins) underwent proteolysis during 4-day
autolysis (Figure 3).

Conclusions

It was demonstrated that Bos taurus and Sus scrofa car-
diac muscle and aorta tissues are characterized by high tis-
sue specificity with the highest tissue specificity detected in
Sus scrofa aorta. It was determined that autolytic processes
result in increase of diversity and intensity of protein and
peptide fractions especially in autolyzed Bos taurus cardiac
muscle. Furthermore, negative effects of autolytic enzymes
on functional tissue-specific protein bioactive substances
with molecular weight less than 30 kDa were also found.
Thus, for preservation of natural active ingredients, the use
of Sus scrofa aorta tissues as a functional ingredient is ad-
visable in native or frozen form.
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