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HauunoHanbHbIN yHUBepcuTeT "Kneso-MorunsaHckasa akagemus”, Kues, YkpauHa

MNANEOXOPONOINA SELAGINELLA SELAGINOIDES (L.) P. BEAUV. EX MART. ET SCHRANK
M DIPHASIASTRUM ALPINUM (L.) HOLUB HA PABHUHHOW YKPAUHE B MNO3QHEM APUACE

lMpugodsimbcsi daHHbIE O Hanuyuu & CropPo8O-MNbIIbYE8bLIX Cllekmpax omiioxeHulli no3dHezo dpuaca pasHUHHOU Yacmu YKpauHbl Crop
Selaginella selaginoides u Diphasiastrum alpinum. B Hacmosiwjee epemsi amu dea euda ebicuwux cropoebix pacmeHuli npedcmassieHbl 8 mpembsem
u3daHuu KpacHoli kHuz2u YkpauHbl (2009) u yyacmeyrom & ¢hopmupoeaHuu pacmumesibHoCmu ebicoko2opuli YkpauHckux Kapnam. YcmaHoeneHo,
Yymo e no3dHem dpuace (cmaduasibHoe fnoxosio0aHue MocsieOHe20 Kl 4eckoz20 p nosdHenedHukoebs) Selaginella selaginoides u
Diphasiastrum alpinum exodunu e cocmae nepuansyuanbHbIx coobujecme niecHoli u 1ecocmenHol 30H YkpauHsl. lony4yeHHble naseonanuHosio-
2uyeckue Mamepuans! noseonunu cdenams ebi8od o mom, ymo Selaginella selaginoides 6bi1a pacnpocmpaHeHa kak Ha npaso6epexHol, mak u
neeobepexHoli 4Yacmsix amux 30H. PacnpocmpaHeHue Diphasiastrum alpinum 6bu10 o2paHu4YeHo npasobepexHoli Yacmbio JIeCHOU u siecocmen-
Holi 30H YKpauHbl. PazapabomaHbi nepesie Kapmbi-cxeMbl pacrnpocmpaHeHusi Selaginella selaginoides u Diphasiastrum alpinum Ha meppumopuu.
pasHuHHol YkpauHbl 8 no30HeM dpuace.

Knrodesnbie cnosa: naneonanuxosnozaus, naneoxoposoeausi, Diphasiastrum alpinum, Selaginella selaginoides, mo3dHuii dpuac, YkpauHa.
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PALEOCHOROLOGICAL STUDIES OF SELAGINELLA SELAGINOIDES (L.) P. BEAUV. EX MART. ET SCHRANK
AND DIPHASIASTRUM ALPINUM (L.) HOLUB IN THE YOUNGER DRYAS WITHIN PLAIN PART OF UKRAINE.

The data on the presence of spores of Selaginella selaginoides and Diphasiastrum alpinum in the spore-pollen spectra of Younger Dryas
sediment within plains part of Ukraine are presented. Currently, these two species are listed in the third edition of the Red Data Book of Ukraine
(2009) and are involved in the formation of highlands vegetation of the Ukrainian Carpathians. We found that Selaginella selaginoides and
Diphasiastrum alpinum were part of the periglacial community of the forest, forest-steppe and steppe zones during the Younger Dryas in Ukraine.
Paleopalynological materials are shown that Selaginella selaginoides was distributed both on the right bank and left-bank parts of these zones. The
occurrence of Diphasiastrum alpinum was limited to the right-bank part of the forest and steppe zones of Ukraine. As a result of our investigation,
the sketch maps of distribution of Selaginella selaginoides and Diphasiastrum alpinum within the plain part of Ukraine were developed.

Key words: paleopalynology, paleochorology, Diphasiastrum alpinum, Selaginella selaginoides, Late Dryas, Ukraine.
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DERIVATION OF TRYPSIN-LIKE ENZYMES FROM ANTARCTIC MARINE ORGANISMS

Modern biotechnology provides continuous search for alternative sources of raw materials. The aim of this work was to
isolate and characterize trypsin-like enzymes from tissues of Antarctic marine aquatic organisms (krill, starfish, nemertines).
Trypsin fraction was obtained by column chromatography on benzamidine-Sepharose. Proteolytic activity in the resulting
fraction was revealed. Analysis of protein fractions was performed by disc-electrophoresis in a 10% polyacrylamide gel. The
presence of active hydrolases with different molecular weights in the tissues of aquatic organisms was demonstrated. Protein
bands with molecular weights below 10-14 kDa may be trypsin-like enzyme fragments that were subjected to autolysis process.

Keywords: marine organisms, trypsin-like enzymes.

Introduction. Most modern biotechnology methods for the preparation of biologically active

developments are focused on finding a variety of
alternative sources of raw materials for the production of
biologically active molecules with directed action, including
marine and aquatic organisms [1]. The development of

substances in order to use them to create original effective
pharmacological agents with the most promising and
important properties for academic research is the main
problem of biotechnology. Decisive factor that motivates
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the need to find the target molecules of marine aquatic
metabolites is the constantly rising price of new
pharmacological agents [2], which are based on highly
valuable biologically active substances of plant and animal
origin. Scarcity and cost of marine aquatic organisms,
making cost-effective production of marine biological
resources, especially non-traditional, receiving
pharmacological substances and creation of original
effective biotechnological products. Great interest for
pharmaceutical industry is active substances from
metabolites of marine organisms - a group of
cephalosporin  antibiotics, nucleosides  nereiztoksin,
eledoizin, glycosides, angiotensin-converting enzyme
inhibitors, and many other substances with a different
spectrum of pharmacological action. Development of
optimal methodological approaches for obtaining and
testing proteins of Antarctic organisms for further
implementation of these proteins in practical biotechnology
is the main interest of this study.

Object and research methods. Antarctic marine
aquatic — krill (Euphasia Superba), starfish (Odontaster
validus) and nemertine (Parborlasia corrugata) were used
as an test objects. Animal tissues were homogenized in

liquid nitrogen, followed by addition of the extraction buffer
— 0,1 M Na-phosphate buffer containing 0.15 M NaCl and
0,15 mM (ethylenediaminetetraacetic acid) (EDTA), pH
7.4)) and were separated by centrifugation at 10,000 g at
4° C for 20 min. Supernatant was decanted and lyophilized
for storage optimization. Lyophilized samples were
dissolved in distilled water and precipitation of the proteins
was performed using trichloroacetic acid (25%).
Identification of potential trypsin-like protein fraction was
performed by disc-electrophoresis in a 10% polyacrylamide
gel with sodium dodecyl sulfate [3]. Trypsin fraction was
obtained by column chromatography on benzamidine—
Sepharose [4]. In order to separate solutions of proteins from
non-protein fraction gel filtration chromatography using a
Sephadex G-25 was performed [5]. Identification of trypsin-
like protein fractions after chromatographic separation was
performed by disc-electrophoresis in a 10% polyacrylamide
gel with sodium dodecyl sulfate. Proteolytic activity of the
studied fractions were determined using as substrate 4%
solution of casein in 0.05 M phosphate buferi, pH 7.4.

Results and discussion. Analysis of total protein
composition of organisms was performed by disc-
electrophoresis polyacrylamide gel.

Fig.1 Results of electrophoretic separation of samples of hydrobionts
1,2 — nemertines; 3,4 —krill; 5,6 — starfish; 7 — molecular weight markers

Electrophoretic analysis revealed the presence of
proteins with a molecular weight from 3 to 126 kDa in
tissues of marine animal. These results may indicate the
presence of variety of enzymes, including trypsin-like
enzymes in animal tissues. In order to analyze the amount
of trypsin-like enzymes in the samples, we performed
chromatographic separation by chromatography on
benzamidine-Sepharose. The lyophilized material was
dissolved in 2 ml of distilled water and transferred into a
50 mM Na-phosphate buffer, pH 7.4 using Sephadex G 25.
Fraction was applied to 2 ml Sephadex G 25 equilibrated
with 50 mM Na-phosphate buffer, pH 7.4 at 10 ml/min.
Protein fractions separation and change of conductivity
was monitored using an UV and conductivity sensors.
Column with benzamidine-Sepharose was equilibrated with
20 mM Tris-HCI buffer, pH 8.0. Protein fraction was applied
on the column in a volume of 5 ml with an application rate
of 0.5 ml/min. Non-specifically bound proteins were
washed out with a standard buffer and trypsin-like enzymes
were eluted with 50 mM glycine-HCI buffer, pH 3.0. The
speed of all stages of the chromatographic separation was
0.5 ml/min. Changes in absorbance were fixed using a UV
sensor at a wavelength of 280 nm.

Figure 2 shows the chromatogram of isolation of
trypsin-like enzymes. The fraction of non-specifically bound

proteins (3) and trypsin enzyme fraction (2) were collected,
protein concentration was measured using the Bradford
method [6]. The test fractions were transferred to 20 mM
Tris-HCI buffer, pH 8.0 using Sephadex G-25, immediately
before the measurement of activity.

Measurement of protein content in fraction 2 gave the
following result: Euphausia superba — 2,9 + 0,3 mg/g
sample, Parborlasia corrugatus — 1,7 + 0,1 mg/g sample,
Odontaster validus — 0,8 = 0,3 mg/g. sample. Analysis
showed the presence of trypsin-like activity in the fraction
Ne2 and the complete absence of this activity in fractions
Nel and Ne3. Measurement of trypsin-like activity showed
results: krill — 4,1 +04 c.u./ g sample, nemertines — 2,8 +
0,3 c.u/g sample, starfish 1,8 + 0,3 c.u/g sample.

Serine proteases are enzymes that cleave peptide
bonds in proteins, in which serine serves as the
nucleophilic amino acid at the active site. Trypsin-like
serine proteases cleave peptide bonds following a
positively charged amino acid (lysine or arginine) [7].

For more information about qualitative composition of
trypsin-like enzyme fractions in the test samples,
electrophoretic separation of the fraction Ne2 was
performed using disc-electrophoresis in polyacrylamide gel
with the addition of sodium dodecyl sulfate.
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Fig.2 — Chromatogram of separation of samples protein fractions on a column of benzamidine-Sepharose
(A — nemertines — Parborlasia corrugatus; B — starfish — Odontaster validus; V —krill - Euphausia superba):
1 —not related stuff; 2 fraction of trypsin-like enzymes; 3 — fraction which was eluted with 1M NaCl
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Fig.3. Electrophoregram of separation of trypsin-like fraction obtained from nemertines (A),
krill (B) starfish (C) after chromatography on benzamidine-Sepharose:
1 - molecular weight markers (96, 67, 43, 30, 20, 14 kDa) 2 — fraction of trypsin enzymes
As it's indicated in Figure 3, nine bands with different Conclusions. These findings  suggest that

molecular weight were present in trypsin-like enzyme development of optimal methodological approaches for
fraction. Protein bands with molecular weight below 10-14 obtaining and testing trypsin-like enzymes of Antarctic
kDa fragments may be trypsin-like enzymes that were organisms might be used for the creation of potential

subjected

to autolysis.

biotechnological substances which can be used in modern
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medical industry in order to create a new generation of
pharmacological agents.
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OTPUMAHHSA ®PAKL|II TPUNCUHONOAIEHUX ®EPMEHTIB
3 AHTAPKTUYHUX MOPCbKUX OPIAHI3MIB

CyyacHa 6iomexHosiozis nompebye nocmiliHo2o nowyky asbmepHamueHuUx dxepesn cuposuHu. Mema nposedeHoi po6omu — eudinumu ma
oxapakmepu3yeamu mpurncuHonodibHi gpepMeHMu MOpcbKUX aHMapKMu4YHuUXx 2iopob6ioHmie (Kpinb, MOpcbkKa 3ipka, HeMepmuHa). IdeHmudbikayiro
mpuncuHonodi6Hux ¢gpepmeHmie nposodusiu memodom Auck-enekmpoghope3dy 8 10% noniakpunamioHomy 2eni. pakyiro mpuncuHonodibHux ¢he-
pMeHmie ompumyeanu wisixom agiHHOi xpomamozpadpii Ha KosloHYi 3 6eH3amiOuH-ceghapo3oro. [TokaszaHo nMpucymHicmb y mkaHuHax Aocnidxy-
8aHux 2idpobioHmie akmueHux 2i0posia3 3 pi3HUMU MoJsleKynsspHUMU Macamu. Binkosi cmyau 3 monekynsipHoto macoro Huxye 10-14 kfla Moxymb
6ymu ¢ppacmeHmamu mpurncuHonoOdi6bHux hepmeHmie, siki 3a3Hanu npoyecy aemoinisy.

Knro4oei cnoea: Mmopchki opeaHiamu, mpurncuHonodi6Hi gpepmeHmu.

A. TnaayH, acn., H. YopHeHbka, cTya., C. OcTtanyyk, ctya., H. Pakwa, kaHA. 6uon. Hayk.
KvneBckuin HaumoHanbHbIW yHMBepcuTeT uMeHu Tapaca LLleByeHko, Kues, YkpauHa

NOJIYYEHME ®PAKUUU TPUNICUHOMOAOBHbLIX PEPMEHTOB
N3 AHTAPKTUYECKMX MOPCKUX OPFTAHU3MOB

CoepemeHHasi 6uomexHosi02usi mpe6yem MOCMOSIHHO20 MOUCKa aslbimepHamMueHbIX UCMOYHUKOE Cbipbsi. Ljens npoeedeHHol pabombl — 6bi-
dennumsb u oxapakmepu3oeamb MpPUNCUHONOG06HbIe hepMeHMbl MOPCKUX aHMapKmu4eckux 2udpobuoHmos (Kpusb, MOpcKasi 38e30a, HemMepmu-
Ha). MOenmudpukayuro mpuncuHonodo6Hbix hepmeHmoe npoesodusiu Memodom Auck-anekmpoghopesa e 10% nonuakpunamuoHom 2esie. Ppakyuro
mpurncuHonodobHbIx ¢hepMeHmMos nosyyanu nymem agpgpuHHolU xpomamozpaghuu Ha KosloHKe ¢ 6eH3amuduH-cegpapo3oli. [TokazaHo npucymcm-
eue 8 mkaHsix uccriedyembix 2udpPo6UOHMO8 aKMUEHbIX 2u0POosIa3 C PassiudHbIMU MOJIEKYJIIPHLIMU Maccamu. Benkoeble MosI0CkLI ¢ MOJEKysip-
Holi maccoli Huxe 10-14 kf]Ja Mo2ym 6bimb ¢hpacmeHmamMu mpuncuHonodobHbIX ghepMeHmoea, Komophbie Nodeepasuch NPoyYyeccy asmosu3a.

Knroueenlie crioea: Mopckue op2aHU3Mbl, MpuncuHonodo6Hblie ghepMeHMbI.

YOK 581.135.51
C. KoBTyH-BopasiHuubKa, kaHA. 6ion. Hayk, O. BepryH, kaHa. Gion. Hayk
HauioHanbHui 60oTaHiuyHMiA cag imeHi M.M. MNpuwka HAH Ykpaiun, Kuis

AHTUOKCUOAHTHI BJIACTUBOCTI HAA3EMHOI YACTUHMU
IHTPOAYLEHTIB POA1Y /SODON (SCHRAD. EX BENTH.) SPACH

Bu3Ha4yeHo cymMapHy aHMuoOKcuOaHMHy akmueHicmb Had3eMHoOI YacmuHu pocnauH Isodon japonicus (Burman) H. Hara ma
I. japonicus (N. Z. Burm) Hara var. glaucocalyx (Maxim.) H. W. Li, iHmpodykoeaHux e HauyioHanbHomMy 6omaHi4yHoMy cady
im. M.M. Npuwka HAH Ykpaidu (lTpaso6bepexHuii Jlicocmen). BukopucmaHo crniekmpoghomomempuyHuli Memod 3i cniupmosum
po3yuHoMm padukany DPPH. focnidxeHo 3pa3ku cupoesuHu iHmpodyuyeHmie, ekcmpazogaHi 80000, MemaHO/IOM, emaHOJIOM.
Halieuwyy anmuokcudaHmHy akmueHicmb poc/iuUH ompumMaHo 8 memanosi 82-83%. BiomiyeHo, wjo ¢ha3a po3eumKy POCI/IUH He
Mana kapOuHanbHO20 eryiugy Ha ompumMaHuli pe3ynbmam. BcmaHoeneHo eucoky 3azanibHy aHMuoOKcuOGaHMHY akmueHicmb
npedcmaeHukie pody Isodon, iHmpodykoeaHux e YkpaiHi. OmpumaHi pesynbmamu do3eosisitomb po3asissdamu ix ik nomeHyiliHe

dxxepesio cupoeuHU Osis cMeopPeHHSs NPOoOYKUil 3i cnpsiMosaHol aHMuUoKcuGaHMHo Jdieto.
Knroyosi cnoea: iHmpodyyeHmu, Isodon, aHmuokcudaHmHa akmueHicmb, DPPH-memo0.

Bctyn. 36epexeHHst pocnMHHOro GiopisHOMaHiTTa (BU-
A0BOro, reHeTNUYHOro, eKONoriYHoro) Ta Moro pauioHanbHe
BMKOPUCTaHHS i Hagani He BTpa4yae CBOEI akTyanbHOCTI, a
HaBnaku, noctae Ha uvaci roctpiwe. CyTTEBO 3MEHLUUTK
HaBaHTaXXEHHA Ha MNPMPOAHI nonynsAuii POCnuH, AKi eKc-
nnyaTyrTbCa NIOAMHOK, O03BONSAE iHTPOAYKUiiHa poboTa.
B octaHHi 10-15 pokiB BigMiYaeTbCs TeHO4EHUIa NoLwyKy Ta
BUKOPUCTAHHS POCIINH, SKi BUPI3HAKTLCA NOonNidyHKLioHa-
NbHUMKU BriactTuBocTAMU. Lle cnoHykae B iHTpoOyKUinHWUX
OOCNIOXKEHHAX [0 OfHo4yacHoro GaraToBEKTOpHOro Bu-
BYEHHS OKPEMO B3SITOrO BMAOY POCMWH, OO BUSIBMIEHHS Ta
OLHKM CYKYMHUX rOCnogapCbKo-LiHHMX O3Hak. CboroaHi
OOHVM i3 TPEHOOBUX HanpsMKIiB Y AOCMIMKEHHI KOPUCHUX
BNACTUBOCTEWN POCIMVH € BCTAHOBIEHHS X MO3UTUBHOI Al
Ha OpraHi3m MAUHW, 30KpemMa aHTUOKCUAAHTHOT aKTUBHO-
cTi. AoXXe 3rigHo ocTaHHix aaHux BO3 6nusbko 80% Hace-
TNEHHSI NNaHeTK, K i paHille, CNMpaeTbCa Ha BUKOPUCTaHHS

nikapcbkux 3acobiB POCMUHHOIO MOXOMKEHHS [1]. IHWwwuMm,
He MEHLU BaXXIIMBUM acrnekToM Yy AOCHiMKEHHAX € Te, Lo
Ha AOYMKY BYEHUX aKTUBHICTb aHTUOKCUAAHTHOT CUCTEMM
POCIUH MOXe BMKOPUCTOBYBATUCA AN OLUHKN CTYMEHK iX
cTpecy i aganTauii 40 HECMPUATANBUX YMOB 3pOCTaHHs [2].

LlikaBum of'ektom B LbOMY po3pi3i noctae pig Isodon
(Schrad. ex Benth.) Spach pognHu Lamiaceae Lindley. Ha
CbOrogHi B Mexax poay Isodon HapaxoByoTb 117 BUOOBMX i
BHYTPILUHBOBMAOBUX TAKCOHIB, SIKi MOLUMPEHI NEepeBaxHO B
TPONIYHii i cybTponiyHii A3ii 3 LEHTPOM PiZHOMaHITTS B niB-
OeHHo-3axigHoMy KuTai Ta 2 Buam — B TponiyHin Adpui.
Buan paHoro poagy goctaTHbO pigko npeacTtaBneHi B 6ota-
HIYHMX KOmeKuisgx €Bponu, NpakTUYHO HeBiAOMI B YKpaiHi.
OpHak BOHWM MatoTb TpuBarny iCTOPil0 BUKOPUCTaHHSA B Kpai-
Hax Asii, Hacamnepes B AKOCTi POCNNH-LINUTENIB: CUPOBUHA
OKpPEMMUX BUAIB aKTMBHO BUKOPUCTOBYETLCA B HapOAHi Me-
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