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HaumoHanbHbI yHuBepcutet "KneBo-Morunsinckasa akagemus”, Kues, YkpavHa

NMAJNEOXOPOJIOIUA SELAGINELLA SELAGINOIDES (L.) P. BEAUV. EX MART. ET SCHRANK
W DIPHASIASTRUM ALPINUM (L.) HOLUB HA PABHUHHOU YKPAUHE B MO3QHEM APUACE

lMpueodsimbcsi OaHHble O HalU4Yyuu 8 CropPO8Oo-NbIILYEBLIX CrEeKmMpax OmJloXeHulli No3dHe2o Opuaca pasHUHHOU Yacmu YKpauHbl Criop
Selaginella selaginoides u Diphasiastrum alpinum. B Hacmosiujee epemsi amu dea euda ebiCWUX CMOPOBbLIX pacmeHuli npedcmaesieHbl 8 mpembeM
u3daHuu KpacHoli kHuau YkpauHbl (2009) u yyacmeyrom & ¢hopmuposaHuU pacmumesibHOCmu ebicokozopull YkpauHckux Kapnam. YcmaHoeneHo,
4ymo e no3dHem dpuace (cmaduanbHoe fnoxosiodaHue MocsiedHe20 KIUMamu4ecko2o0 pumma rno3oHesnedHukoebsi) Selaginella selaginoides u
Diphasiastrum alpinum exodunu e cocmae nepuansyuasabHbix coobujecme s1ecHol u siecocmenHol 30H YKpauHbl. [Mony4eHHble naneonanauHosno-
2uyeckue Mamepuasnbl nNo3eosiunu coesamb ebieod o mom, ymo Selaginella selaginoides 6bina pacnpocmpaHeHa Kak Ha npaeo6epexxHol, mak u
neegobepexHol 4acmsix amux 30H. PacnpocmpaHeHue Diphasiastrum alpinum 6bi510 o2paHu4eHo npasobepexHol 4acmbto sIeCHOU U siecocmen-
HoU 30H YKpauHbl. PasapabomaHbl nepebie Kapmbi-cxembl pacrnpocmpaHeHusi Selaginella selaginoides u Diphasiastrum alpinum Ha meppumopuu.
PpasHUHHOU YKpauHbl 8 No30HeM dpuace.

Knroueenie cnoea: naneonanuHosnozus, naneoxoposnozus, Diphasiastrum alpinum, Selaginella selaginoides, no3dHuii 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.

methods for

Introduction. Most modern biotechnology
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

the preparation of biologically active
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 Iyophilized 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
Ne1 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.



ISSN 1728-2748 BI10OJIOriIA. 3(68)/2014 ~21~

10
09 A 2 B
] 1 0,9 1
E ﬂ:s__ » g 0,8
g 9 E 0.7
05 ! '
0.4 = 0,4 - .
o 1 / \ s
B 03 J L E 0,3 - / :
% 02 / 2 < 02 T \ 2
1 s ~ 3 / \ 3
o1 ./ TN . 0.1] o - e .
e A A .- 00yt T Nmeerua.
0 2 4 6 % 10 12 14 16 15 20 22 24 26 28 30 32 0 2 4 6 & 10 12 14 16 18 20 22 24 26 28 30 32
Colimn volime c.u. Column volume c.u.
10 -
i 1
a 4 [ ]
] 1 / c
0.8 | 2
§ o] /
=] ]
=]
™ 864 .
| ..
g 0,4__ !
v
o 9.3 2
i/
0.2 r "
_ / \ /\ 3
9.1 2 / -
Tam-n S \.“'m.../ \'\...__
L e e T o e L B s o o o o o o o S ML Bt
0 2 4 6 & 10 12 14 16 18 20 22 24 26 28 30 32
Column volume c.u.
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 ®PAKLIT TPUNCUHOMOAIEHUX ®EPMEHTIB
3 AHTAPKTUYHUX MOPCbKUX OPTAHI3MIB

CyyacHa 6iomexHosozis nompebye nocmiliHo20 NowykKy ajbmepHamueHux Oxepesn cupoeuHu. Mema npoeedeHoi po6omu — eudinumu ma
oxapakmepu3syeamu mpurncuHonodibHi gpepMeHMuU MOPCbLKUX aHMapKMuYHux 2iopo6ioHmie (Kpinb, MOpcbKa 3ipka, HeMepmuHa). IdeHmudbikayiro
mpuncuHonodi6Hux gpepmenmie npoeodunu memodom Auck-ennekmpoghopesy 8 10% noniakpunamioHomy 2eni. dpakyiro mpuncuHonodi6Hux ¢e-
PpMeHmie ompumyeanu wisxom agiHHoi xpomamozpadgbii Ha KonoHyi 3 6eH3amiduH-ceghapo3oto. [lokaszaHo NpucymHicmb y mKkaHuUHax Aocnioxy-
e8aHux 2idpobioHmie akmueHux 2i0posia3 3 pi3HUMU MOJIEKyIAPHUMU Macamu. Binkoei cmyau 3 MonekynspHoro macoro Hwkye 10-14 kfla MoXxymb
6ymu ¢ppacmeHmamu mpurncuHonodi6bHux ¢hepmeHmie, siKi 3a3Hanu npoyecy aeémosiisy.

Knro4oei cnosa: Mmopcbki opaaHismu, mpuncuHonodi6Hi gpepmeHmu.

L. FnapyH, acn., H. YopHeHbka, cTya., C. OcTtanuyyk, ctya., H. Pakwa, kaHg. 6uon. Hayk.
KueBckuit HauMoHanbHbIN YHMBepcuTeT UMeHn Tapaca LLleByeHko, KueB, YkpanHa

NONYYEHUE ®PAKLUN TPUNICUHOMNMOOOBHbIX PEPMEHTOB
M3 AHTAPKTUYECKUX MOPCKNX OPFAHU3MOB

CoepemeHHasi 6uomexHoso2usi mpebyem NMocmosiHHO20 MOoUCKa aflbinepHamueHbIX UCMOYHUKO8 Cbipbs. Ljenb nposedeHHol pabomsbl — 8bi-
denlumb U oxapakmepu3o8amb MPUNCUHONOO06HbIE hepMeHMbI MOPCKUX aHMapKmuYyeckux 2udpo6uoHmoe (Kpusb, MOpckasi 3ee30a, Hemepmu-
Ha). Udenmudpukayuro mpuncuHonodobHbIx hepmeHmos npoeodunu memodom duck-anekmpoghopesa 8 10% nonuakpunamudHom aene. dpakyuro
mpuncuHonodobHbIx ghepmMeHmMoe nosiyyanu nymem agpgpuHHol xpomamozpaghuu Ha KosloHKe ¢ 6eH3amuduH-cegpapo3oli. [MokazaHo npucymcm-
eue @ mkaHsix uccredyembix 2uGpo6UOHMOE8 aKMUEHbIX 2udpPosIa3 C Pa3sIuYHbIMU MOJIEKYSISIPHLIMU Maccamu. Bernkoeble nNosockbl ¢ MOeKynsip-
HolU maccol Huxe 10-14 kf]Ja Moaym 6bimb ¢hpaecmeHmamMu mpuncuHonodobHbIX hepMeHMo8, Komophble Mod8epasIuch MPOYEccy asmosiu3a.

Knroyeenie crioea: Mopckue op2aHuU3Mbl, mpurcuHornodo6Hble hepmMeHmbl.

YAK 581.135.51
C. KoBTyH-BoasiHuLbKa, kaHA. 6ion. Hayk, O. BepryH, kaHA. 6ion. Hayk
HauioHanbHui 6oTaHiuHun cap imeHi M.M. Mpuwka HAH Ykpainu, Knis

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

Bu3HayeHO cymapHy aHMuOKcuOGaHMHY akmueHicmb Had3eMHOi YyacmuHu pocnuH Isodon japonicus (Burman) H. Hara ma
I. japonicus (N. Z. Burm) Hara var. glaucocalyx (Maxim.) H. W. Li, inmpodykoeaHux e HauioHanbHoMy 6omaHi4HOMy cady
iM. M.M. Npuwka HAH Ykpainu (lpaso6bepexHuli Jlicocmen). BukopucmaHo cnekmpoghomomempuyHuli Memod 3i cnupmoeum
po3yuHoMm padukany DPPH. [JocnidxeHo 3pa3ku cupoeuHu iHmpodyueHmie, ekcmpazoeaHi 80000, MemaHO/IOM, emaHOJIOM.
Hatisuwly anmuokcudaHmHy akmueHicmb pOCJIUH ompuMaHoO 8 memaHosi 82-83%. BiomiyeHo, w0 gha3a po3euUMKYy POCI/IUH He
mana KapOuHanbHO20 erJiugy Ha ompumMaHul pe3ynbmam. BcmaHoeneHO eUCOKy 3azanibHYy aHMuoOKcuOGaHMHY akmueHicmb
npedcmaeHukie pody Isodon, iHmpodykoeaHux e YkpaiHi. OmpumaHi pesynsmamu do3eonsirtomb po32iadamu ix sk nomeHuyiliHe

dxxepesio cuposuUHU 711 cCMEeOoPeHHS NPOOYKUil 3i crpsiMoeaHoOr aHMuUokcudaHmMHor Jdiero.
Knroyoei cnoea: inmpodyyenmu, Isodon, aHmuokcudaHmHa akmueHicms, DPPH-memod.

BcTyn. 36epeXeHHst pocrnMHHOro GiopiaHOMaHITTa (BU-
OOBOro, reHeTUYHOro, EKOJIONYHOro) Ta MOro pauioHanbHe
BUKOPWUCTAHHSA i Hagani He BTpavae CBOEI akTyarnbHOCTI, a
HaBMaku, noctae Ha 4aci roctpiwe. CyTTEBO 3MEHLUUTH
HaBaHTaXEHHA Ha NPWPOAHI MONynAuil POCNUH, SKi eKc-
nnyaTyrTbCs NIOAMHOI, AO3BOMSIE iHTpoayKLUiiHa poboTa.
B octaHHi 10-15 pokiB BigMiYaeTbCcs TEHAEHLIA MOLLYKY Ta
BMKOPUCTAHHS POCIVH, SKi BMPI3HAIOTLCA nonicpyHKUioHa-
NbHUMK BriacTMBocTAMU. Lle crnoHykae B iHTPOAYKUINHMX
OOCTNIMDKEHHSAX [0 OAHOYacHoro 6araToOBEKTOPHOro BU-
BYEHHSI OKPEMO B3SITOrO BMAY POCIVH, OO BUSIBIIEHHS Ta
OLHKM CYKYMHUX rocCrnofapcbKo-UiHHUX 03HakK. CbOoroaHi
OfHUM i3 TPEeHOOBUX HaMNpPAMKIB Yy OOCHIOXEHHI KOPUCHUX
BIACTMBOCTEN POCAWH € BCTAHOBMEHHS iX NO3UTUBHOI Aii
Ha OpraHi3am NMAWHW, 30KpeEMa aHTUOKCUAAHTHOI aKTUBHO-
cTi. Amxe 3rigHo ocTaHHix aaHux BO3 6nusbko 80% Hace-
NEHHS NNaHeTH, SK i paHile, CNMPaeTbCs Ha BUKOPUCTAHHS

nikapcbkmx 3acobiB poCnNUHHOrO noxomkeHHs [1]. HWwum,
He MEHLU BaXXIIMBUM acrnekToM y AOCHIMKEHHSAX € Te, Lo
Ha AOYMKY BYEHUX aKTUBHICTb aHTUOKCUAAHTHOI CUCTEMM
POCIMH MOX€E BWKOPUCTOBYBATUCS AN OLIHKU CTYNEHIO iX
cTpecy i aganTauii 40 HECNPUATAMBUX YMOB 3pOCTaHHS [2].

LlikaBum o6'ekTom B uLbOMY po3pi3i noctae pig Isodon
(Schrad. ex Benth.) Spach poguHn Lamiaceae Lindley. Ha
CbOrofHi B Mexax pogy Isodon HapaxoByoTb 117 BUOOBUX i
BHYTPILLUHBOBMAOBMX TakKCOHIB, AKi MOLUMPEHi NepeBaxHo B
TPOMiYHI i cybTponiyHin A3ii 3 LEHTPOM Pi3HOMAHITTS B NiB-
OeHHo-3axigHoMy KuTai Ta 2 Buan — B TponiyHin Adpui.
Buaun paHoro pogy AocTaTHbO pigko MpeacTaBneHi B 6oTa-
HIYHMX Komnekuisix €Bponu, NPakTUYHO HEBILOMI B YKpaiHi.
OpHak BOHWM MatoTb TpuBarny iCTOPil0 BUKOPUCTaHHS B Kpai-
Hax Asii, Hacamnepen B SIKOCTi POCNUH-LINUTENIB: CUPOBUHA
OKpPEMMX BUAIB aKTMBHO BUKOPUCTOBYETLCS B HAPOAHIA Me-
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