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1. Kirilka Mladenova, Svetla D. Petrova, Tonya D. Andreeva, Veselina Moskova-
Doumanova, Tanya Topouzova-Hristova, Yuri Kalvachev, Konstantin Balashev, Shomi S.
Bhattacharya, Christina Chakarova, Zdravko Lalchev, Jordan A. Doumanov, Effects of
Ca" ions on bestrophin-1 surface films, Colloids and Surfaces B: Biointerfaces, 2017,
149 (2017) 226-232, IF 3.902, Q1, SJR 1.071

Summary

Human bestrophin-1 (hBestl) is a transmembrane calcium-activated chloride channel protein
— member of the bestrophin family of anion channels, predominantly expressed in the
membrane of retinal pigment epithelium (RPE) cells. Mutations in the protein cause ocular
diseases, named Bestrophinopathies. Here, we present the first Fourier transform infrared
(FTIR) study of the secondary structure elements of hBestl, n/A isotherms and hysteresis,
Brewster angle microscopy (BAM) and atomic force microscopy (AFM) visualization of the
aggregation state of protein molecules dispersed as Langmuir and Langmuir-Blodgettfilms.
The secondary structure of hBestl consists predominantly of Pio-helices (27.2%), a-helixes
(16.3%), B-turns and loops (32.2%). AFM images of hBestl suggest approximate lateral
dimensions of 100 x 160 Aand 75A height. Binding of calcium ions (Ca?") induces
conformational changes in the protein secondary structure leading to assembly of protein
molecules and changes in molecular and macro-organization ofhBestl in monolayers. These
data provide basic information needed in pursuit of molecular mechanisms underlying retinal
and other pathologies linked to this protein.

Pesrome

Yoseukust oectpodun-1 (hBestl) e TpancMeMOpaHeH KallMeBO-3aBUCHM XJIOPEH KaHA
- YiIeH Ha CeMEHCTBOTO Ha OecTpOPMHOBHUTE aHMOHHM KaHAJIM, €KCIIpeCHpaH MpPEeJUMHO B
MeMOpaHaTa Ha KJICTKHTE Ha peTHHAIHUs murMeHteH emwmten (retinal pigment epithelium
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RPE, PIIE). Myrauuute B MNpOTEMHA NPUYMHSABAT OYHH 3a00JSBaHMs, HAPCUCHH
oectpopunonatuu. Tyk, TmpeacTaBsiMe NTHPBOTO U3CIEIBaHE Ha UH(padepBeHaTa
criektpockonusi ¢ Ttpancopmarms Ha Dypue (Fourier transform infrared, FTIR), Ha
eNIEMEHTHTE Ha BTOpUYHATa CTPyKTypa Ha hBestl, n/A u3orepmu u xucrepesuc, bprocrep
briIoBa Mukpockonusi (Brewster angle microscopy, BAM) u atomHa cujoBa MHUKPOCKOIIHS
(atomic force microscopy, AFM) Ha arperupaHoTo CBHCTOSHHE Ha JAMCICPTHPAHHUTE
npoTerHOBH Mosiekynu B Jlanrmroup u Jlanrmrounp-bromkeroBn ¢uiamu. Bropuunarta
cTpykTypa Ha hBestl ce cbecrou npeaumuo ot Pio-ciupanu (27.2%), a-cnupanu (16.3%), pB-
u3BUBKU U Opumku (32.2%). AFM wuzobpaxenusra Ha hBestl mokaszpar mpuOiau3uTeNIHU
cTpannunu pasmepr ot 100 x 160 A u Bucounna 75A. Jlo6apsnero Ha kanuuenu ionu (Ca")
MpeIU3BUKBAa KOH()OPMAIIMOHHU MPOMEHH BBB BTOPUYHATA CTPYKTypa Ha MPOTEHHA, KOETO
BOAM JO AacOIMHPAHETO Ha MPOTEHMHOBH MOJIGKYJIM U TIPOMEHH B MOJEKyJspHaTa H
Makpoopranuzaiusra Ha MoHocioeBere oT hBestl. Tesu nmaHHM TpencTaBAT OCHOBHA
uHpopMaIKs, HEOOXOoqMMa 3a H3CIICABAHE HAa MOJICKYJISIPHHTE MEXaHH3MH, CBBP3aHU C
pEeTHHATA U APYTUTE NATOJIOTUU ONPEICIICHH OT TO3HU MPOTEHH.

2. K. Mladenova, S. Petrova, T. Andreeva, V. Moskova-Doumanova, Z. Lalchev, J.
Doumanov, Effect of Ca®" ions on Bestrophin-1 interaction with 1-palmitoyl-2-
oleoyl-sn-glycero-3-phosphocholine in surface films, FEBS journal suppl., 2015, Volume
282, p. 319, Supplement 1, IF 453, Q1, SIR 2.152

Summary

Bestrophin-1 (Bestl) is a transmembrane channel protein, predominantly expressed in the
plasma membrane of retinal pigment epithelium (RPE). Bestl is a multifunctional protein that
may acts as a Ca®*-activated chloride channel or/and regulator of voltage-gated Ca?* channels.
The channel participates not only in the transport of ions (such as CI°), but also of organic
molecules, such as y-aminobutyric acid (GABA) in glial cells and glutamate in astrocytes and
neurons.

Although the structure of Bestl is still uncertain, it is clear that its interactions with the
plasma membrane lipids are important for the conformation, oligomerization and functional
activity. Therefore, the knowledge of Bestl interactions with biorelevant lipids is of major
importance. Such studies have not been performed so far as the protein was not purified to
homogeneity. For the first time, our group published an original methodology for isolation
and purification of sufficient quantities of functionally active human recombinant Bestl from
stably transfected MDCK cells, enabling this research.

Our interest has been focused on the effect of Ca®* ions on Bestl interactions with 1-
palmitoyl-2-oleoyl-sn-glycero-3-phosphocholine (POPC) in Langmuir monolayers since it is
the most abundant phospholipid of animal cell membranes.

The n/A (surface pressure/area) isotherms and compression/expansion isocycles of Bestl,
POPC and Best1/POPC monolayers were recorded in absence and presence of Ca" in the
subphase. The effect of Ca?* on the morphology of monolayers was observed by Brewster
angle microscopy (BAM).

Our study shows that the incorporation of Ca?* in the subphase does not change the shape of
/A isotherms but decrease the mean molecular area of Bestl, POPC and Bestl/POPC
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monolayers. These results correlate well with BAM images representing that the presence of
Ca?" induces the formation of lipid/protein macromolecular aggregates (Best1/POPC clusters)
during monolayers compression. We assume that Ca?* ions play role for interaction of Best1
with POPC at physiological conditions in the cell.

Pe3rome

becrpodun-1 (Bestl) e TpancmeMOpaHeH KaHaJIeH MPOTEHH, KOHTO € EKCIpPeCUpaH B
Ia3MeHara MeMmMOpaHa Ha nurmMeHTHus enmren Ha peruHara (PIIE). Bestl e
MynTHYHKIMOHAIEH IPOTEUH, KOHTO MOXKe Ja AeiicTBa kaTo Ca®" - 3aBMCHM XJIOpeH KaHal
uim/u perynatop Ha Ca?* xanamu. KanansT yuactsa He camo B Tpancropta Ha Cl” oHu HO 1
Ha OpPraHMYHU MOJIEKYJIH, KaTo Yy-amuHoMmaciieHa kucenuHa (GABA) B rimanHu KIETKH U
rilyramaT B acTpOLIMTU M HEBPOHU. Brpeku ye cTtpykTypara Ha Bestl Bce olie e Heu3siCHEHa,
TO HETOBUTE B3aUMOJCHCTBUS C JHMIHUIUTE HA IUIa3MEeHaTa MeMOpaHa ca BaKHU 3a
KOHpopMauusATa, oJdromepusanusaTa M (QyHKIMOHaTHATa akTUBHOCT. (Clie0BaTEeNHO
[I03HABaHETO Ha B3auMojeiicTBusiTa Ha Bestl ¢ OuopeneBaHTHH JUOUAM € OT TOJISIMO
3Ha4yeHue. TakuBa IMpOy4yBaHUS He Osfxa MPOBEXIaHM, JOKOJKOTO MPOTEUHBT He Oere
MIPEUUCTEH JO XOMOIE€HHOCT. 3a MbpBUM BT Halata Ipyna MyOJuKyBa OpUTMHAIIHA
METOAOJIOIUsA 3a M30JMpaHe M IPEYUCTBAHE Ha JOCTaThbUHO KOJMYECTBO (DYHKIIMOHAIHO
aKTHBEH YOBEIIKH pekomOuHaHTeH Bestl ot crabmmuo tpancdexrupanm MDCK kietkw,
KOETO MO3BOJIHM ToBa M3cienBane. HammsaT untepec Geme dokycupan Bbpxy edekra ot Ca*
HOHM BBPXY B3aumMonelcTBHsATa Ha Bestl ¢ 1-mammurownn-2-oneoni-SN-riunepo-3-
dochoxomun (1-palmitoyl-2-oleoyl-sn-glycero-3-phosphocholine, POPC) B Jlanrmiooposu
MOHOCJIOEBE, 3alllOTO TOBAa € Hail-pa3npocTpaHeHusAT Qochoaunua B MeMOpaHHTE Ha
KUBOTHHCKHUTE KJIETKH. M30oTepMuTe /A (MOBBPXHOCTHO HAJISTaHE/TUIONI) U XUCTEPE3UCUTE
Ha Kommpecust/pasmmpenne Ha MoHocsoeBere Bestl, POPC u Best1/POPC 6sixa onpenenenu
B orchetBHe M npucheTBue Ha Ca®’. Edextst Ha Ca?* BBpXy MOpdonorusra Ha
MOHoOCIOeBeTe Oemie HabOironaBaH 4pe3 bprocrep wriosa mukpockomus (BAM). Hamero
npoydBaHe MOKa3Ba, ue BKMouyBaHeTo Ha Ca?’ B moadasara Ha MOHOCIOS HE MPOMEHS
dbopmara Ha /A U30TEpMHUTE, HO HaMmalisgBa cpeAaHaTa moiiekynHa ruion] Ha Bestl, POPC u
Bestl/POPC wmonocnoeBete. Te3u pesyiaratu kopenupaT noope ¢ BAM wuzoOpaxkenwus,
TMOKa3Balmy, de TpuchcTBHeTo Ha Ca®’ mHmymupa oOpasyBaHETO HA JMIHA- NPOTEHHOBH
MakpomonekyiaHu arperatu (Best]-POPC kmbcTepu) mo BpemMe Ha KOMIIpecHs Ha
MoHocoeseTe. Hue mpexamonmarame, ue Ca®* Homu urpast pons 3a B3auMOAEHCTBHATA Ha
Bestl ¢ POPC npu ¢pu3nonorudsu ycioBus B KJIeTKaTa.

3. Tonya D. Andreeva, Svetla D. Petrova, Kirilka Mladenova, Veselina Moskova-
Doumanova, Tanya Topouzova-Hristova, Yulia Petseva, Nikola Mladenov, Konstantin
Balashev, Zdravko Lalchev, Jordan A. Doumanov, Effects of Ca®", Glu and
GABA on hBestl and composite hBest1/POPC surface films, Colloids and Surfaces B:
Biointerfaces, 2018, 161, 192-199, IF 4.295, Q1, SIR 0.957

Summary

Bestrophinopathies are ocular diseases caused by mutations in the human bestrophin-1
(hBestl) — trans-membrane Ca?*-activated chloride channel protein, mainly expressed in
the retinal pigment epithelium (RPE) cells. hBestl is also an important transporter for



neurotransmitters such as glutamate (Glu) and y-aminobutyric acid (GABA) in the
nervous system. Recently, a new biological role of hBestl, related to its possible
involvement in the pathology of brain diseases (Alzheimer’s, Parkinson’s disease) has
been proposed. Here, we report the effects of Ca?*, Glu and GABA on hBestl and
composite hBestl/POPC (1-palmitoyl-2-oleoyl-sn-glycero-3-phosphocholine, POPC)
Langmuir and Langmuir-Blodgett monolayers based on surface dynamics ( /A isotherms,
hysteresis and compressibility), morphology (Brewster angle microscopy, BAM) and
visualization of protein molecular organization (Atomic force microscopy, AFM). Ca®*
ions and neurotransmitters Glu and GABA affect hBestl topology at the air/water
interface altering its surface activity, size, orientation and organization. In contrast, no
significant changes were detected on /A isotherms and hysteresis of the composite
hBest1/POPC films but their effects on structure, aggregation state and orientation hBest1
established by BAM and AFM differentiate. We found that the binary films of hBest1 and
POPC are phase separated at the air/water interface, suggesting stronger lipid-lipid and
protein-protein interactions than lipid-protein interactions that can significantly alter the
molecular organization and activity of hBestl in cell membranes. Our data shed light on
structure, surface behavior and organization of hBestl that define relationship structure-
functional activity of hBest1 as transport channel.

Pe3rome

bectpodunonarunuTe ca ouHM 3a00JIBaHUS, NIPUYMHEHH OT MYTAIlMM B YOBEIIKHSA
6ectpodun-1 (hBestl) - TpancMemOpanen mpotenH, Ca®’ akTHBHpaH OT XJIOpPEH KaHal,
eKCIIPECHpaH TJIaBHO B KIeTKUTe Ha peruHanHus nurmeHtHeH enuten (PIIE). hBestl e
ChLIO BaXEH TpaHCIOpPTEp 3a HeBpoTpaHcMutepu kato miyramar (Glu) u  y-
amuHoMacieHa kucennHa (GABA) B HepBHata cucrema. Hamocneabk ce mpeiara HoBa
Oouonornyna pons Ha hBestl, cBpp3aHa ¢ BB3MOKHOTO MYy Y4YacTHE B IMaTOJOTHTAa Ha
3a0oJisiBaHKs HAa MO3bka (kaTo Oosectta Ha Amixaiimep, Oonectta Ha [lapkuncon). Tyk
crobmasame 3a epekrure Ha Ca?*, Glu 1 GABA Bwpxy hBestl u cmecenu hBest1l/POPC
(1-manmuronn-2-oneown-sn-rauiepo-3-pochoxonus, 1-palmitoyl-2-oleoyl-sn-glycero-3-
phosphocholine, POPC) JlaurmioupoBu u Jlanrmioup- bBiomkeToB MOHOCIOEBE BbH3
OCHOBAa Ha MOBBPXHOCTHATA AMHAMHUKA (Upe3 /A U30TEepMHU U XUCTEpE3UCH), Mopdotorus
(upe3 Bprocrep wriaoBa Mmukpockomus, BAM) u Busyanusamus Ha OelaTbhbYHATa
MOIeKyNsApHA OpraHu3alus (Ype3 aToMHa cHiIoBa Mukpockorus, AFM). Ca?* iionu u
HeBpoTpancmurepute Glu u GABA Bnusiar Ha hBestl Tononorusara Ha ¢azoBaTta rpaHuia
BB3yX/BOJIa, TPOMEHSWKH HEroBaTa MOBBPXHOCTHA aKTUBHOCT, pa3Mep, OPHEHTAIUs U
opraHm3anys. 3a pasnuka ot ,,uuctus hBestl, He ca OTKpUTH 3HAYUTEITHH MTPOMEHH Ha
T/A wu3oTepMuTe M Xucrepesucute mpu cmecenute hBestl/POPC  ¢unmu, HO ca
ycTaHOBeHHM pasnuku B edektnre Ha Ca?*, Glu m GABA BBpPXy CTpYKTypaTa,
arperalMoHHOTO ChCTOsiHUE U opueHTanusaTa hBestl (upe3 BAM u AFM). YcranoBuxwme,
ye Ounapaute hBestl/POPC ¢unmu ca ¢a3oBo pasieneHu Ha rpaHHIATa Bb3IyX/BOAA,
KOETO Iperoara no-CUiIHu JUMUI-TUIHIHN 1 IPOTEUH-TIPOTEMHOBU B3aUMOJICHCTBUS B
CpaBHEHHE C JMIHUA-IPOTEUHOBUTE B3aUMOJICHCTBUS, KOUTO MOraT 3HAYMTEIHO [a
MPOMEHST MOJIEKYJISIpHATa OpraHu3anus W akTUBHOCT Ha hBestl B kierpunuTe
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MeMOpanu. HammTe pe3yntatu XBBPIAT CBETIMHA BBPXY CTPYKTypara, MOBBPXHOCTHOTO
noBeJeHNe M opranu3anusara Ha hBestl, kouto ompenensT Bpb3KaTta CTPYKTypa -
¢yHkuroHanHata akTHBHOCT Ha hBest] kaTto TpaHcropTeH KaHai.

4. Nikola Mladenov, Svetla D. Petrov, Kirilka Mladenov, Desislava Bozhinov, Veselina
Moskova-Doumanov, Tanya Topouzova-Hristov, Pavel Videv, Ralitsa Veleva, Aneliya
Kostadinov, Galya Stanev, Tonya D. Andreev, Jordan A. Doumanov, Miscibility of
hBest1 and sphingomyelin in surface films — A prerequisite for interaction with membrane
domains, 2020, Colloids and Surfaces B: Biointerfaces, 189, 110893 , IF 3.973, Q1,
SJR 0.957

Summary

Human bestrophin-1 (hBest1) is a transmembrane Ca?*- dependent anion channel, associated
with the transport of CI-, HCO® ions, y-aminobutiric acid (GABA), glutamate (Glu), and
regulation of retinal homeostasis. Its mutant forms cause retinal degenerative diseases,
defined as Bestrophinopathies. Using both physicochemical - surface pressure/mean
molecular area (n/A) isotherms, hysteresis, compressibility moduli of hBest1/sphingomyelin
(SM) monolayers, Brewster angle microscopy (BAM) studies, and biological approaches —
detergent membrane fractionation, Laurdan (6-dodecanoyl-N,N-dimethyl-2-naphthylamine)
and immunofluorescence staining of stably transfected MDCK-hBestl and MDCK 11 cells,
we report: 1) Ca®*, Glu and GABA interact with binary hBestl/SM monolayers at 35 °C,
resulting in changes in hBestl surface conformation, structure, self-organization and surface
dynamics. The process of mixing in hBestl/SM monolayers is spontaneous and the effect of
protein on binary films was defined as “fluidizing”, hindering the phase-transition of
monolayer from liquid-expanded to intermediate (LE-M) state; 2) in stably transfected
MDCK-hBestl cells, bestrophin-1 was distributed between detergent-resistant (DRM) and
detergent-soluble membranes (DSM) - up to 30 % and 70 %, respectively; in alive cells,
hBestl was visualized in both liquid-ordered (Lo) and liquid-disordered (Lq) fractions,
quantifying protein association up to 35 % and 65 % with L, and Lq4. Our results indicate that
the spontaneous miscibility of hBestl and SM is a prerequisite to diverse protein interactions
with membrane domains, different structural conformations and biological functions.

Pe3rome

YosemxusaT 6ectpopun-1 (hBestl) e tpancmem6panen Ca’* - 3aBHCHM aHHOHEH KaHal,
cebp3an ¢ Tpancroprta Ha Cl-, HCO® ifonu, y-amuH0OyTHpOBa KucenmuHa (GABA), rmyTamar
(Glu) u perynupane Ha xoMeocTa3aTa Ha peTuHata. HeroBute MyraHTHH (OpMHU MPUUYUHSBAT
JIeTeHepaTUBHU 3a00JsIBaHUSl HA peTuHaTa, neduHupaHu kaTo OectpoduHomaruu. Ypes
U3II0JI3BaHE, KAKTO HA (PU3MKOXMMHUYHM - TOBBPXHOCTHO HaJsIraHe/Cpe/iHa MOJIEKYJIHA ILI0I]
(m/A) wm3oTepMH, XHUCTEpPE3WCH, MOAYIu 3a cBuBaeMocT Ha hBestl/chunrommenun (SM)
MOHOCJIOEBE, H3cienBaHus 4pe3 bprocrep wriaosara wmmkpockomumsi (Brewster angle
microscopy, BAM) u OGuoJIOTHYHE MOAXOIU - MEMOpaHHO (DPAKIMOHUpPAHE C JIETEPreHTH,
ousersiane ¢ Jlaypnan (6-momexanomn-N, N-mumerwi-2-nadrunamus, 6-dodecanoyl-N,N-
dimethyl-2-naphthylamine, Laurdan) u uMyHO(DJIyOpecleHTHO OIBETSBaHE Ha CTAOMIHO
tpancdextupann MDCK-hBest] 1 MDCK I knetku, nokazaxme ge: 1) Ca?*, Glu u GABA
B3aumo/eiicrear ¢ Ounapau hBestl/SM monocnoese npu 35 © C, KoeTo Boau 10 IPOMEHU B
hBest] moBspxHOCTHaTa KOH(OpMAIMs, CTPYKTypa, caMOOpraHM3alus M MOBBPXHOCTHATA
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nuHamuka. [IponecsT Ha cMecBaHe B hBest]/SM MoHocOeBeTe € CIIOHTaHEeH U €PEeKTHT Ha
NpoTeHHa BBPXY OMHApHM (PUIMH ce ompeaens KaTo ,,(hIyuau3upainl’, Bb3MPEnsTCTBAI
(ba30Bus PEX01 HA MOHOCJIOSI OT TEYHO - PAa3TErHaToO KbM MEXIUHHO cheTosiHue (LE-M); 2)
B crabunno TpaHcektupann MDCK-hBestl xietku Oectpodun-1 ce pasmpenens MexIy
nerepredt pesucteHtHu (detergent resistant membranes, DRM) u meTepreHT pa3TBOPUMH
memOpanu (detergent-soluble membranes DSM) - cvotBeTHO 10 30% U 70%; B )KUBU KICTKH
hBestl ce Busyanusupa, kakto B TeuHo-noapeaenute (liquid-ordered, Lo), Taka u B Te4HO
nenoapeaeuute (liquid-disordered, Lg) dpakiuu, kato KOJIUYECTBEHO €€ acoIHAIMUPA JI0
35% c Lo u 65% c Lg. Hamure pesynTtatu nmokasBaT, ye COHTaHHATa cMecBaeMocT Ha hBestl
u SM e mpeanocraBka 3a pa3M4yHU MIPOTEHHOBU B3aMMOJICHCTBUS ¢ MEMOpaHHHU JIOMCHH,
pa3IMYHH CTPYKTYPHU KOHPOPMAIIUU U OMOJIOTUYHU (HYHKIINH.

5. Jordan Doumanov, Kirilka Mladenova, Tanya Topouzova-Hristova, Stoyanka Stoitsova,
Svetla Petrova, Effects of vipoxin and its components on HepG2 cells, Toxicon, 2015, 94
36-44, IF 2.581, Q2, SJR0.904

Summary

Snake venom Phospholipases A2 (svPLA2) are among the main toxic venom components
with a great impact on different tissues and organs based on their catalytic specificity and a
variety of pharmacological effects, whose mechanism is still under debate. The main toxic
component, isolated from the venom of Vipera ammodytes meridionalis, is the heterodimeric
postsynaptic ionic complex vipoxin, composed of a basic and toxic PLA2 enzyme subunit
(GIIA secreted PLA2) and an acidic, enzymatically inactive and nontoxic subunit e vipoxin
acidic component (VAC). This study demonstrates for the first time that vipoxin and its
individual subunits affect integrity and viability of HepG2 cells displaying differences in their
pharmacological activities. Under the experimental conditions, the individual PLA2 subunit
induces cytotoxicity, cytoskeletal rearrangements and triggers early apoptosis in a
concentration-dependent manner related to its enzymatic activity. Vipoxin and VAC do not
affect cell viability but manifest high degree of genotoxicity, whereas DNA damage induced
by PLA2 subunit could be defined as moderate and not associated with its catalytic activity.
Our results suggest that the interactions between vipoxin subunits play an important role in
HepG2 cell response and most likely affect the observed distinction between cyto- and
genotoxicity.

Pe3rome

dochonumnazure A (SVPLA2) or 3mwuiickara OTpoBa ca Cpell OCHOBHHUTE TOKCHYHHU
KOMIIOHEHTH C TOJIIMO BB3JIEHCTBHE BBPXY Pa3IUYHU THKAHW M OpPraHM Bb3 OCHOBA Ha
TAXHATa KaTaIUTUYHA CHEHM(PUUHOCT M pa3HooOpasue oT (apMaKoJOTUYHH €(PEeKTH, YUHTO
MEXaHU3bM Bce ome Mo AucKycus. OCHOBHMAT TOKCHYEH KOMIIOHEHT, H30JUpaH OT
orpoBata Ha Vipera ammodytes meridionalis, e xeTepoIUMEPHUAT MOCTCHHANITHYEH HOHEH
KOMILIEKC BHMIIOKCHH, ChCTaBeH OT OCHOBHATa M TOKCHMYHAa eH3uMHara cyOeaununa PLA:
(GITIA cexperupa PLA2) u kucenara, €eH3MMHO HEaKTMBHA M HETOKCHYHA CYyOeIMHHIIA
BUIIOKCUHEH KHCEIWHEH KoMmoHeHT (vipoxin acidic component, VAC). ToBa mpoyuBane
MOK3aBa 3a IbPBH ITBT, Y€ BUIMOKCHHBT M HETOBHTE OTICIHU CYOCIWHUIM BIHUSAT BBPXY
nesnocTra M ku3HecrocooHocrra Ha HepG2 kimeTkuTe, MOKa3BailkM pa3ivyusl BbHB
¢dapmakonornyauTe UM nedHoctu. llpu excnepumeHTtanHute ycioBus, otaenHata PLA2



cyOenuHUIIa MHAYIHPA UTOTOKCUYHOCT, ITUTOCKEICTHH TPEHAPESKIAHUS U TPEIU3BUKBA
paHHa amnornTo3a MO 3aBUCUM OT KOHIIEHTpAlMsITa HAYMH, KOETO € CBbpP3aHO C HeWHara
€H3MMHa akTUBHOCT. BunokcuubT 1 VAC HE 0Ka3BaT BIUSHUE BbPXY KU3HECIIOCOOHOCTTA HA
KJIETKHUTE, HO IIPOSIBABAT BUCOKA CTENEH HA T€HOTOKCUYHOCT, JOKATo yBpexaaHneTo Ha JJHK,
uHaynupano or PLA» cyOenuHuiiata € ymMepeHO M MOXKE Ja HE € CBBP3aHO C HeromaTa
KaTaIUTUYHA AaKTUBHOCT. HammTe pe3ynratu mnoka3BaT, Y€ B3aUMOJCHCTBUITA MEXKIY
BHUIIOKCUHOBUTE CYOCAMHUIIM UTPAsAT BaKHA poiisl B KiIeThuHUA OTroBOop Ha HepG2 u Haii-
BEPOSITHO 3acsraT HaOJt0IaBaHOTO PA3TPaHUYCHUE MEXKY IUTO- U TCHOTOKCHYHOCT.

6. J. Doumanov, K. Mladenova, T. Topouzova-Hristova, I. Ivanova, S. D. Petrova,
Influence of snake venom Phospholipase A2 on RPE-1 cells — multiple biological roles of
SsPLA2, FEBS journal suppl., 2015, Volume 282, p. 223, Supplement 1, IF  4.53, Q1,
SJR 2.152

Summary

Secreted phospholipases A2 (SPLA2, EC 3.1.1.4) catalyse the hydrolysis of the 2-acyl
ester bond of 1,2-diacyl-3-sn-phosphoglycerides in a calcium-dependent manner, releasing
functional activity acting as potent lipid mediators involved in membrane damaging, cell
proliferation, inflammation and apoptosis.

Snake venom sPLA:; represent a family of structurally related enzymes that affect
different type of tissues and provoke neurotoxicity, myotoxicity, cardiotoxicity, anticoagulant
effects, nephrotoxicity, hepatotoxicity, platelet aggregation, hemolytic activity, inflammation,
and etc.

Our interest has been focused on the toxic effects of snake venom sPLA> on retinal
pigment epithelium (RPE). RPE cells play a key role in phagocytosis of photoreceptor outer
segment membranes, absorption of light, visual cycle, secretion, epithelial transport
(homeostasis), etc. To shed light on the influence of neurotoxic sPLA> on RPE cell
metabolism and proliferation, we investigate the effects of vipoxin sPLA2 subunit on RPE-1
model cell line. Vipoxin is the main neurotoxin in the venom of Vipera ammodytes
meriodionalis snake (endemic to some arias of the Balkans). It is a heterodimeric protein
composed of a basic and toxic GIIA sPLA2 subunit (Mr 13828 Da, pl 10.4) and an acidic,
enzymatically inactive and nontoxic subunit (Mr 13639 Da, pl 4.6) associated spontaneously
in a tight 1:1 complex by multiple non-covalent bonds and additionally stabilized by
electrostatic interactions. Separation of vipoxin subunits was performed using cation-
exchange chromatography on Mono S FPLC column and their homogeneity was assessed by
SDS PAGE.

We use MTT and comet assays to elucidate cyto- and geno- toxicity, and actin
fluorescence staining to detect cytoskeleton rearrangements induced by pure toxic sPLA..

Our results suggest changes in cell metabolic activity, dramatic actin cytoskeleton
rearrangement in RPE-1 cells and generation of double-strand DNA brakes. We assume that
the products of sPLA, enzymatic activity have their own impact and affect also cell survival
pathways.

Pe3rome

Cekperupanure pocdonunazu A2 (sPLA2, EC 3.1.1.4) karanusupar xuaponusara Ha 2-
aIIoBaTa ecTepHa Bph3ka Ha 1,2-mmanmi-3-Sn-dochoriaumepuay mo 3aBUCHM OT KasIlus



HAa4YMH, OCBOOOXJAaBaKM MOIIHM JUIOUAHU MEIUAaTOpH, Yy4YacTBAllM B YBpEXKIaHE Ha
MemOpaHara, KJIeTbYHa npojudepanus, Bb3najeHue u anonrtosa. SPLA ot 3Muiicka oTpoBa e
OT CEMEHCTBOTO CTPYKTYPHO CBBHP3aHU €H3UMHU, KOUTO 3acsrar pa3jiHuuH{ BHUJIOBE ThKaHU U
MPOBOKUPAT HEBPOTOKCUYHOCT, MHUOTOKCHYHOCT, KapJUOTOKCUYHOCT, AHTHKOATYJIaHTHU
edexTr, HePPOTOKCUUHOCT, XEMAaTOTOKCUYHOCT, arperausi Ha TPOMOOLUTUTE, XEMOJIUTHUYHA
aKTUBHOCT, BBh3MajeHue u ap. Hamwmsr uatepec € Pokycupan BbpXy TOKCUIHHUTE e(EeKTH Ha
3muiickata otpoBa SPLA2 BbpXy pernHannus nurmeHten enuren (retinal pigment epithelium,
RPE). Knerkure Ha RPE wurpast wiouoBa pojisi BbB (paronuro3ara Ha MEMOpaHHTE Ha
BBHIIHHUS CErMEHT Ha (oTopenentopure, adcopOlIMsATa Ha CBETJIMHA, 3PUTENHHUS LHKBI,
CEKpelUATa, CMUTETHUsI TPAHCIOPT (XOMeocTa3a) U Jp. 3a Jla XBBPJIUM CBETIMHA BBHPXY
BIMSHHETO Ha HeBpoTokcuuHata SPLA, BBpXy merabonm3ma u mnpoiudepanusta Ha RPE
KJIETKUTE, HUE u3ciieaBaxMe edektute Ha BUmokcuHoBata SPLA; cybeaununa Bepxy RPE-1
MoOJIeJTHAaTa KJIeThYHA JUHUS. BUMOKCUHBT € OCHOBHUSIT HEBPOTOKCHH B OTpOBaTa Ha 3MUsTa
Vipera ammodytes meriodionalis (emgemut 3a Hskou peruoHu Ha bankanute). ToBa e
XeTepOAMMEPEH MPOTEHH, ChCTaBEH OT OCHOBHA M TokcHyHa cyoemuauna GIIA sPLA, (Mr
13828 Da, pI 10.4) u xucena, eH3MMHO HEAKTUBHA M HeTOKcH4HA cyOenuuuna (Mr 13639 Da,
pl 4.6), cnonTanHO aconuupana B 37paB 1:1 KOMIIEKC OT MHOXECTBO HEKOBAJICHTHU BPB3KU
U JONBJIHUTEIHO CTaOWIM3UPAaHU 4pe3 eNEeKTPOCTaTUUHU B3auMojelcTBus. PaznensHero Ha
BUIIOKCUHOBUTE CYOEAMHHMIIM CE€ U3BBpIIBAIllE C TIOMOIITa Ha KaTHOHOOOMEHHa
xpomatorpadust Bbpxy Mono S FPLC kosoHa u TsIXHaTa XOMOI'€HHOCT C€ OIpeesile Ypes3
SDS PAGE.

N3nonzamexme MTT u ,,KOMETHH TECTOBE 3a 3a Jla ONPEACIIUM LMUTO- U TEHO-
TOKCUYHOCTTa M upe3 (GIyopecleHIUs Ha aKTUH, 3a Ja OTKpPHEeM IMpeHapekXIaHe Ha
LUTOCKEJIeTa, MHAYIMPaHU OT TokcuuHata SPLA,.

Hammre pesynratu moka3BaT NMPOMEHM B METAa0OJUTHATa AKTUBHOCT Ha KJIETKUTE,
JpaMaTU4YHO IpEeHapexJaHe Ha akTUHOBUSA 1uTockeneT B RPE-1 kneTkute u reHepupane Ha
neyBeprxkHU [IHK ,,cxbeBanus. [Ipenmnonarame, ye mMpoAyKTUTE HA €H3WMHATa aKTHMBHOCT
Ha sPLA2 umMar chbIio cBoe COOCTBEHO BB3JIEWCTBHE M 3acsirarT MbTUIIATA HA KIETHYHUS
pacTex.

7. Haladjova E, Halacheva S, Posheva V, Peycheva E, Moskova-Doumanova V, Topouzova-
Hristova T, Doumanov J, Rangelov S. Comblike Polyethylenimine-Based
Polyplexes: Balancing Toxicity, Cell Internalization, and Transfection Efficiency via
Polymer Chain Topology, Langmuir. 2015, Sep 15;31(36):10017-25, IF 4.457, Q1,
SJR 1.650

Summary

Comblike polyethylenimines with varying degrees of polymerization of both the main and
side chains as well as different grafting densities were evaluated as gene vectors. They were
able to condense linear and plasmid DNA into nanosized polyplex particles with dimensions
and surface potentials in the 130—330 nm and —30 to +15 mV ranges, respectively, depending
on the amine/phosphate (N/P) ratio. The polyplexes remained stable in aqueous and buffer
solutions from several hours up to several days. The moderate colloidal stability was also
manifested in a relatively broad size distribution (PDI typically above 0.2) and structural
polymorphism observed by transmission electron microscopy. Both the neat polymers and
polyplexes displayed low cytotoxicity in WISH cells as the relative cell viability was more
than 60%. Experiments with lysosomal fluorescence staining revealed that the internalization



pathways and, in turn, transfection efficiency of the polyplex nanoparticles depended on the
polymer chain topology. The vector systems based on the polymers of denser structure can be
considered to be promising systems for gene transfection in eukaryotic cells.

Pe3rome

['pebenononobHNUTE MOMMETUIICHUMHUHHU C pa3InyHa CTEIEH Ha MOJIUMEpHU3alus, KaKTo Ha
OCHOBHATa, Taka M Ha CTPAaHUYHUTE BEPHUTH, KAaKTO W C pPa3IU4YHAa UM IUTBTHOCT Osxa
M3CJICAIBAHU KAaTO T'eHEeTHYHH Hocurenu (Bekropu). Te Morar KOHIEH3WpAT JIMHEHWHA U
mrazmuaHa JIHK B HaHOpasMepHM ITOJNIMIUIEKCHM 4YacTULM C pa3Mep M IIOBBPXHOCTEH
noTeHran, cboTBeTHO B auanazoHuTe 130-330 nm m -30 go +15 mV, B 3aBHCHMOCT OT
ceoTHOmeHUeTo amun/pocdar (N/P). Ilomuruiekcure octaBar CTaOWIHH BHB BOJHHU U
OydepHH pa3TBOpPH OT HSIKOJIKO 4aca JI0 HSIKOJKO AHH. YMepeHara KOJIOUIHA CTaOMIHOCT
CBIIO CE MPOsIBSIBA B OTHOCUTEIIHO HIMPOKO pasmpezencHue Ha pazmepure (PDI obukHOBeHO
Hag 0,2) u cTpykTypeH noiaumopduszbM, HaOIOJaBaH 4Ype3 TPAHCMUCHOHHA EJIEKTPOHHA
MuKpockonus. KakTo uucTHUTE NOIMMEpPH, Taka U IOJUIUIEKCUTE II0Ka3BaT HHCKa
uutorokcuyHocT B WISH kiieTku, Thil KaTO OTHOCUTENIHATA KU3HECIIOCOOHOCT Ha KIIETKUTE €
noBeue ot 60%. ExcriepuMeHTUTE ¢ JIM3030MHO (PIIYOPECIICHTHO OI[BETSBAaHE IOKAa3Bar, 4e
bTUIATA 32 WHTEpHAIM3alusi U ePEKTUBHOCTTa Ha TpaHC(HEKIMS Ha MOJUILICKCHUTE
HAHOYACTHUIM 3aBUCAT OT TOIOJOIMATa Ha IOJMMEpHaTa Bepura. BekTopHUTE cHCTEMH,
0asupaHd Ha TOJUMEpPUTE C MO-TUTbTHA CTPYKTypa, MOraT Ja Cce CUUTaT 3a oOeliaBaiu
CHCTEMH 32 TeHHA TPAHCQEKIHs B €yKaPHUOTHH KIICTKH.

8. Kostadinova, A., J. Doumanov, D. Moyankova, S. Ivanov, K. Mladenova, D. Djilianov, T.
Topouzova-Hristova, Haberlea rhodopensis extracts affect cell periphery of keratinocytes,
Comptes rendus de 1’Acad emie bulgare des Sciences, 2016, Tome 69, Number 4, pages 439- 448,
IF 0.233, Q3,SJR 0.209

Summary

Common features of chronic dermatological conditions are inflammation and ROS over
generation, as well as disturbances in cell proliferation and differentiation. Our aim was to
study the impact of Haberlea rhodopensis extracts on the mitochondrial activity, integrity of
cell membranes, actin cytoskeleton and tight junctions (the loss of ZO-1 protein) of the human
keratinocytes (HaCaT cells). Cytotoxity tests such as MTS, LDH assay and trypan blue
exclusion assay were performed to evaluate metabolic activity and membrane permeability of
the cells. In concentrations up to 2 mg/ml the extracts influence cell periphery, permeabilize
the membrane and disrupt tight junctions of HaCat keratinocytes, which is more pronounced
in actively dividing cells (—Ca+ cells). Our results show that extracts of Haberlea rhodopensis
could be a good candidate to be used in complex treatment of pathological dermatological
conditions.

Pe3rome

OO1uTe YepT Ha XPOHUYHHUTE ICPMATOIOTHYHU ChCTOSHHS Ca CBBP3aHU C BB3MAICHUE U
ROS (Reactive oxygen Species), KakTo M HapylIeHUs B KJIETbYHATA MNpoJUdepanus u
nudepenimanys. Hamara men Oemre ga wu3cieaBaMe Bb3ACHCTBHETO Ha EKCTPAKTHTE Ha
Haberlea rhodopensis Bspxy MuTOXOHApHAaNHATa AaKTHBHOCT, IEJIOCTTa Ha KJIETHUYHUTE
MeMOpaHH, aKTHHOBHSI [IUTOCKENET U 3[[PaBUTE MCXaHUYHH BPB3KH (CBBP3aHH ChC 3arybara
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Ha ZO-1) nHa uoBemku keparmHouutu (HaCaT xknerku). bsxa mpoBemeHn TecToBe 3a
uutrotokcnyHocT kato MTS, LDH u ananu3 Ha U3KJIIOYBaHE HA TPUIIAHOBO CHUHBO, 32 J1a CE
OLICHH MeTaboJUTHATa aKTHMBHOCT W MeMOpaHHaTa NPONYCKIMBOCT Ha KiIeTKkuTe. B
KOHIIGHTpauu 10 2 mg/ml ekcTpakTuTe BIMSAT Ha KIEThYHATA mepudepus, NIpOHUKBAT B
MeMOpaHaTa M HapyllaBaT MexaHuuyHuTe KoHTakTH Ha HaCat kepatuHonMTHTE, KOETO € TO-
CHJIHO M3pa3eHO Mpu aKkTUBHO jAensmu ce kietku (—Ca + kierku). Hamumre pesynaratu
mokasBaT, ue ekctpakture ot Haberlea rhodopensis morar ga Obaar q00bp KaHAMIAT 3a
M3MOJI3BaHe TPU KOMIUIEKCHO JICUCHUE HA TATOJOTUYHH JIEPMATOIOTUYHH ChCTOSTHHSI.

9. Kalinova, R., Doumanov, J., Mladenova, K., Janevska, D.; Georgieva, M., Miloshev, G.,
Topouzova-Hristova, T., Dimitrov, 1., Rational design of polypeptide-based
block copolymer for nonviral gene delivery. 2017, ChemistrySelect, 2, 12006 —12013, IF
1.505, Q2, SJRO0.445

Summary

The present work describes the development, characterization, and in vitro evaluation of
novel poly(L-lysine)-based polyplexes as nonviral gene delivery systems. Initially, a well-
defined hybrid block copolymer comprising poly(ethylene glycol) methacrylate) (POEGMA)
and poly(L-lysine) (PLL) blocks was successfully synthesized and characterized. The hybrid
copolymer shows high ability to condense DNA into stable polyplexes in agueous media with
sizes of approx. 100 nm. The nanoplexes were evaluated for cellular toxicity in A549 alveolar
and HepG2 (hepatocarcinoma) cell lines. The nanoparticles cell internalization and
transfection ability were assessed in HepG2 cells. The initial experiments showed that DNA
was successfully transfected into the nucleus of human liver cancer cells and expressed
enhanced green fluorescent protein (EGFP) gene with green fluorescence emission. These
results revealed that the newly synthesized POEGMA-b-PLL diblock copolymer might be
very attractive candidate as a nonviral gene delivery vector.

Pe3rome

Hacrosiiiata pabota onucsa pa3pab0oTBaHETO, XapaKTePH3UPAHETO U OIICHKaTa IN Vitro Ha
HoBHTe NoaM (L-nmu3uH) Ga3upaHM MOJMUIUIEKCH KaTo HEBUPYCHHM CHUCTEMHM 3a JOCTaBKa Ha
renu. [IbpBoHayanHo Oemie no0pe nepuHUpPaH, CHHTE3UPAH U OXapaKTEepU3HpPaH XHUOPUIEH
OJIOK-KOTIONUMEp, ChAabpxkall noiau (etwieH raukon) merakpuiar) (POEGMA) u momu (L-
mu3uH) (PLL) komriekcn (6s10koBe). XUOPUAHUSIT KOMOIUMEpP MOKa3Ba BUCOKA CIIOCOOHOCT
na konaensupa JIHK B crabuimHu nmonumiiekcu BbB BOJHA Cpela ¢ pa3Mepy IMpUOIU3UTETHO.
100 nm. beme onpezneneHa KJIeThuYHa TOKCHYHOCT HA HAHOIIJICKCUTE B KJIETHYHU JTHHUU A549
(amBeomapun) wu  HepG2 (xematokapimHoMHHM). KiieThbuHata HWHTEpHaNM3alusl Ha
HAaHOYACTHIIUTE W CIOCOOHOCTTa 3a TpaHcekuus Osixa u3cneaBanu B HepG2 kietkw.
[IbpBOHAaYaTHUTE eKcriepuMeHTH nokasaxa, ye JIHK e Geme ycremHo TpaHcdekTupana B
YOBELIKH pPAKOBH KIETKM Ha YepHHs Jpo0, KbJETO eKcIpecHupa TeH Ha 3elIeHus
¢nyopecuenten mnporenH (EGFP). Te3um pesynratu mnokazaxa, 4e HOBOCHHTE3HPAHHSIT
POEGMA-b-PLL nu6iokoB KomojauMep MoOXe jga ObJe MHOro g00bp KaHIHIAT KaTo
HEBUPYCEH BEKTOP 3a JIOCTaBKa Ha FreHeTUYHA MH(POpMAaIus.

10. Emi Haladjova., Mariya Kyulavska, Jordan Doumanov, Tanya Topouzova-Hristova,
Petar Petrov, Polymeric vehicles for transport and delivery of DNA via cationic micelle
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template method, Colloid Polym Sci, 2017, 295:2197-2205, IF 1.723, Q1, SJIR
0.59

Summary

This work describes the preparation of polymeric non-viral system for transport and delivery
of nucleic acids. An amphiphilic poly(2-(dimethylamino)ethyl methacrylate)-b lock-poly
(e-caprolactone)-Dbloc k- poly(2-(dimethylamino)ethyl methacrylate)
(PDMAEMAZ20-b-PCL70-b-PDMAEMAZ20) triblock copolymer was synthesized and used
for formation of cationic micelles and subsequent complexation with DNA. Next, a protective
polymer coating on the complex surface and removal of copolymer from the particle interior
were conducted. In this way, polymer nanocapsules containing DNA molecules were
obtained. The synthesized polymer, cationic micelles, complexes, and polymer capsules were
investigated by proton nuclear magnetic resonance, gel permeation chromatography, dynamic
and electrophoretic light scattering, and transmission electron microscopy. In vitro
cytotoxicity assessment of the different systems revealed very good tolerance to human cells.

Pe3rome

Te3su wuscnenBaHusi ONMUCBAT MOJATOTOBKATa HAa TOJUMEpHAa HEBHUPYCHAa CHCTeMa 3a
TPAHCIIOPT W JOCTaBKa Ha HYKJICHMHOBU KucCeNWHU. AMpudmieH nomm (2-(IMMeTHIaMHHO)
eTUII MeTaKpuJIaT)-0JI0K-TI0JIH (e-KampoJIaKTOH )-0JI0K-TI0JIN (2-(nTMMeTHITaMHHO)
erunmerakpmiat) (PDMAEMA20-b-PCL70-b-PDMAEMA20) Tpu610K0B Komoaumep Oerire
CUHTE3UpPAaH U WU3MOJI3BaH 3a o00pa3yBaHe Ha KAaTHOHHU MHUIENIM U TOCJEIBAIIO
komiuiekcupane ¢ JIHK. beme mnpoBeneHo 3alMTHO NOJMMEPHO IIOKPUTHE BBPXY
MOBBPXHOCTTA M OTCTPAHSIBAaHE Ha CHIOIMMEpPA OT BBTPEIIHOCTTAa Ha yactuiute. [lo To3n
HayuH Osixa TIOJYYeHH TOJMMEpPHM HaHokKarcynu, chabpxkamm JHK  monekymnu.
CuHTe3UpaHUAT MOJMMEpP, KaTHOHHUTE MUIIENN, KOMIUJIEKCH M TOJUMEPHU Karcyiau Osxa
U3CIeABaHM Ype3 sIAPEHO-MarHUTEH PE30HAHC, TeJl MPOHUKBAIa XpoMaTorpadusi, TMHAMUYHO
U eNeKTpo(OpeTHYHO pa3ceiiBaHe Ha CBETIMHATA M TPAHCMUCHOHHA EJIEKTPOHHA
MUKpockonus. In vitro oleHkara Ha IUTOTOKCHMYHOCTTA Ha pa3jMYHUTE CHCTEMH IOKa3a
MHOT0 100pa TOJIEPAHTHOCT KbM YOBEIIKH €yKapUOTHHU KJIETKH.

11. Haladjova, E.; Halacheva, S.; Momekova, D.; Moskova-Doumanova, V.; Topouzova-
Hristova, T.; Mladenova, K.; Doumanov, J.; Petrova, M.; Rangelov, S., Polyplex
Particles based on Comb-Like Polyethylenimine/Poly(2-ethyl-2-oxazoline) Copolymers:
Relating Biological Performance with Morphology and Structure. Macrom. Biosci. —
submitted  October 2017; ISSN  1616-5195, accepted December 2017,
Apr;18(4):e1700349, doi: 10.1002/mabi.201700349. Epub 2018, Feb 28, IF 3.238, Q1,
SJR 1.017

Summary
The present contribution is focused on feasibility of using comb-like copolymers of

polyethylenimine with poly(2-ethyl-2-oxazoline) (LPEI-comb-PEtOx) with varying grafting
densities and degrees of polymerization of PEI and PEtOx to deliver DNA molecules into
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cells. The copolymers form small and well-defined particles at elevated temperatures, which
are used as platforms for binding and condensing DNA. The electrostatic interactions between
particles and DNA result in formation of sub-100 nm polyplex particles of narrow size
distribution and different morphology and structure. The investigated gene delivery systems
exhibit transfection efficiency dependent on the copolymer chain topology, shape of the
polyplex particles, and internalization pathway. Flow cytometry shows enhanced transfection
efficiency of the polyplexes with elongated and ellipsoidal morphology. The preliminary
biocompatibility study on a panel of human cell lines shows that pure copolymers and
polyplexes thereof are practically devoid of cytotoxicity.
Pe3srome

Hacrosimara pabGora e Qokycupana BBPXYy BB3MOKHOCTTa 3a U3IOJA3BaHE HA
rpeOCHOBUIHUA CBHIIOJIMMEPU HA TOJUETHICHUMUH ¢ Toym (2-eTmn-2-okcaszonuH) (LPEI-
comb-PEtOx) ¢ pasnuuHa mIbTHOCT M cTeneHH Ha monumepusanus Ha PEI m PEtOx 3a
nocraaHe Ha JIHK B kierku. Chnomumepure obOpaszyBaT Maiku U J1o0pe AepUHHpaHU
YaCTHUIM NP MTOBUIIIEHU TEMIIEpaTypH, KOUTO C€ U3MOJI3BAT KAaTo IJIaT(HOPMH 3a CBBP3BAHE U
koHnensupane Ha JIHK. Enexrpoctatmunure B3ammopeiictBusi mexay udactunure u JIHK
BOAAT /10 oOpa3yBaHe Ha MOJIMIUIEKCHU vactuiy nox 100 nm ¢ TICHO pasmpeleneHue Ha
pas3Mepa, paznudHa MOpQoorus u CTpykTypa. M3cienBanure CUCTEMH 3a T€HHO JOCTaBsHE
MOKa3BaT €(PEKTUBHOCT HA TPAHC(EKIUSA B 3aBUCHMOCT OT TOIOJIOTHUATA HA CHIIOJMMEpPHATA
Bepura, opMara Ha MOJIMIUICKCHUTE YaCTHUIIM W MBTS Ha MHTepHamu3amus. Flow cytometry
MOKa3Ba IOBHIICHA C(PEKTUBHOCT HA TpaHC(EKIUsS Ha TOJUIUICKCHTE C YyIBbJDKEHA U
enurconana mopgoinorus. [IpeasapureaHoTo mpoyuBaHne 3a OMOCHBMECTUMOCT BbPXY IMaHEN
OT YOBEHIKU KJIEThYHU JIMHUM TOKAa3Ba, Y€ YUCTUTE CHIIOJIUMEPH M TEXHUTE MOJIUIUICKCH HE
ca IUTOTOKCHYHHU.

12. Antoaneta Trendafilova, Victoria Ivanova, Miroslav Rangelov, Milka Todorova, Gulmira
Ozek, Suleyman Yur, Temel Ozek, Ina Aneva, Ralitza Veleva, Veselina Moskova-
Doumanova, Jordan Doumanov, and Tanya Topouzova-Hristova, Caffeoylquinic Acids,
Cytotoxic, Antioxidant, Acetylcholinesterase and Tyrosinase Enzyme Inhibitory Activities
of Six Inula Species from Bulgaria, 2020, Chem. Biodiversity, 17, e2000051, DOI:
10.1002/cbdv.202000051, IF  1.449, Q2, SJR 0.440

Summary

Chlorogenic (5-CQA), 1,5-, 3,5-, 4,5- and 3,4-dicaffeoylquinic (DCQA) acids were identified
and quantified in the methanol extracts of Inula oculus-christi L., I. bifrons L., I.
aschersoniana JANKA var. aschersoniana, I. ensifolia L., I. conyza (GRIESS.) DC. and I.
germanica L. by HPLC analysis. The amount of 5-CQA varied from 5.48 to 28.44 mg/g DE
and the highest content was detected in I. ensifolia. 1,5-DCQA (4.05-55.25 mg/g DE) was the
most abundant dicaffeoyl ester of quinic acid followed by 3,5-DCQA, 4,5-DCQA and 3,4-
DCQA. The extract of I. ensifolia showed the highest total phenolic content (119.92+0.95 mg
GAE/g DE) and exhibited the strongest DPPH radical scavenging activity (69.41+0.55 %). I.
bifrons extract was found to be the most active sample against ABTS*+ (TEAC 0.257+0.012
mg/mL) and the best tyrosinase inhibitor. The studied extracts demonstrated a low inhibitory
effect towards acetylcholinesterase and possessed low cytotoxicity in concentration range
from 10 to 300 pg/mL toward non-cancer (MDCK I1) and cancer (A 549) cells.
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Pe3rome

Xnoporeunure (5-CQA), 1,5-, 3,5-, 4,5- u 3,4-nukadeomnxunoure (DCQA) kucenuHu
ca UIACHTU(UIMPAHH U KOJUYECTBEHO OIPEICIICHH B METaHOJOBUTE eKcTpakTh oT Inula
oculus-christi L., I. bifrons L., 1. aschersoniana JANKA sap. aschersoniana, I. ensifolia L., 1.
conyza (GRIESS.) DC. u I. germanica L. upe3 HPLC anamu3. KonmdectBoto Ha 5-CQA
Bapupa ot 5.48 no 28.44 mg/g DE u Hail-BUCOKOTO ChAbpkKaHUE € Oele yCTaHOBEHO pH |.
ensifolia. 1,5-DCQA (4,05-55,25 mg/g DE) e naii-pa3npocTpaHeHUAT AUKa()EOMIOB ecTep Ha
XUHUHOBATa KucennHa, mociensan ot 3,5-DCQA, 4,5-DCQA u 3,4-DCQA. ExkctpakTbT om
. ensifolia moka3a Haii-Bucokoro 0010 dpeHonHo chabpkanue (119,92 + 0,95 mg GAE/g DE)
U TpOsIBABA Hali-CHJIHATa aKTUBHOCT 3a orcTpansBane Ha DPPH panukamu (69,41 + 0,55%).
bemie ycranoBeHo e, ue excTpakThT oT |. bifrons e nHaii-aktuBHata npoda cpemy ABTS * +
(TEAC 0,257 £ 0,012 mg / ml) u Hali-noOpuAT HHXUOUTOP HA THpO3UHA3aTa. M3cnenBaHuTe
EKCTPAKTH TIOKa3BaT HHUCHK WHXUOUTOpPEH eQeKT CHOpsMO aleTHIXOINHecTepa3aTa |
[IPHUTEKAaBaT HUCKA UTOTOKCHMYHOCT B KOHIEHTpaI[oHeH amamna3zon ot 10 mo 300 pg/ml
cupsmo Hepakou (MDCK II) u pakoBu (A 549) knerku.

13. Pavel Bakardzhiev, Natalia Toncheva-Moncheva, Kirilka Mladenova, Svetla Petrova,
Pavel Videv, Veselina Moskova-Doumanova, Tanya Topouzova-Hristova, Jordan
Doumanov and Stanislav Rangelov, Assembly of Amphiphilic Nucleic Acid-
Polymer Conjugates into Complex Superaggregates: Preparation, Properties, and in vitro
Performance, 2020, European Polymer Journal, Volume 131, 15 May 2020, 109692, IF
3.621, Q1,SIR 0.967

Summary

Nucleic acid-polymer conjugates (NAPCs) are obtained by click coupling reactions of
appropriately functionalized oligonucleotides with synthetic polymer chains of different
chemical nature, composition, and properties, namely, polyethers such as poly(ethoxyethyl
glycidyl ether) and polyesters such as poly(e-caprolactone). The resulting NAPCs are
amphiphilic and form stable aggregates in aqueous solution. The aggregates are thoroughly
investigated by a variety of techniques — static, dynamic, and electrophoretic light scattering,
transmission electron microscopy, and atomic force microscopy. The size and molar masses
of the particles as well as other parameters such as aggregation number and number of
oligonucleotide strands per particle are significantly larger than those, reported for metal-free
spherical nucleic acids. Formation of superaggregates of smaller individual micelles or non-
micellar assemblies by hydrophobic interactions between the synthetic polymer chains and
“sticky” interactions between oligonucleotides such as base pairing, m-stacking, hydrogen
bonding is anticipated. The “sticky” interactions are counterbalanced by repulsion between
the negatively charged oligonucleotide strands thus providing colloidal stability of the
structures. The surface density of the oligonucleotide strands in the shell implies that the latter
are in a random coil (mushroom) conformation rather than in a fully extended, brush regime.
The hallmark properties of the prototypical spherical nucleic acids — non-toxicity and
biocompatibility, increased cellular uptake without the need of transfection agents, enhanced
nuclease stability — are also exhibited by the novel constructs despite of the differences in
size, morphology, and structure.

Pes3rome
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HyknennoBo kucenunHo-nonuMepun koutoratu (Nucleic acid-polymer conjugates,
NAPCs) ce momyuasat upe3 ,,click coupling® peakiuu Ha moaxoaamio GyHKIHOHATHM3UPAHH
OJIMTOHYKJICOTHI ChC CUHTETHYHH TOJMMEPHU BEPUTH C PAa3IMYHAa XMMHUYECKa MPHUPOJa,
CbCTaB U CBOMCTBA, a MMEHHO IOJHETEPU KaTO MOJU(ETOKCHETW] IIIMLUAMIOB €Tep) U
nojimectepu karo mouu(e-kanposakton). [lomyuenure NAPC ca ambudunaun u odpasysar
CTaOWJIHU arperaTd BbB BOJAEH Pa3TBOp. Arperatute Osxa M3clelBaHU 3abJI00UYEHO upe3
pa3NMYHM TEXHUKUH - CTAaTUYHO, JMHAMHYHO M €JEKTPO(POpPETHHYHO pas3ceiiBaHe Ha
CBETJIMHATA, TPAHCMUCHOHHA €JIEKTPOHHA MUKPOCKONMSI M aTOMHA CHJIOBA MHUKPOCKOIIHS.
PazMepbT ¥ MOJapHUTE MAacH Ha YaCTHIIUTE, KAKTO M JPYTH MapaMeTpH KaTo arperaroHHO
YUCI0 U Opol OJMIOHYKJIEOTHIHM HMILIKM Ha YacTHULA ca 3HAYUTEIHO IO-TOJIEMHU OT Te3H,
CbOOIICHN 32 CEpUYHM HYKICHHOBU KUCEITMHH HechIbpxamu meranu. OOpa3yBaHeTO Ha
cyneparperatd oT MO-MajJKH OTAETHH MMLEIM WM HEMHULEIApHU KOMIUIEKCH c€ IbJDKU Ha
XuIpo(oOHUTE B3aUMOJICHCTBUS MEXKIy CHHTETUYHUTE NMOJMMEPHH BEPUTH H ,JICTUIMBHUTE
B3aUMOJICHCTBUSL MEXJIy OJMIOHYKJIEOTHIU KaTo CIBOsBaHE Ha 0a30BM [JBOWKH, -
MIOAPE)KIaHE, BOJLOPOJHO CBbpP3BaHE. , JIeTuIMBUTE B3aNMOJEHCTBUS CE€ YPAaBHOBECSABAT 4YpeE3
OTOJ'bCKBAHE MEXAY OTPHULATEIHO 3ape/ICeHUTE OJIMIOHYKJICOTHUAHM HHUIIKH, KaTO MO TO3U
HAYMH CE OCUTYpsIBAa KOJIOMJIHA CTAOMIHOCT Ha CTPYKTypHuTe. [[0BBpXHOCTHATA ITBTHOCT HA
OJIMTOHYKJICOTH/IHUTE HUIIKM B HAHOYACTHIATA MpeAroJiara, ue IOCIEeJHUTE ca B
KoH(popMalysg Ha NPOM3BOJIHA ,,HAaMOTKa“ (Irp0a), a HE B HAIIBIHO pPa3TETHAT PEXHUM Ha
,»deTka*“. OTIMYUTEHUTEe CBOWCTBA HA NMPOTOTUIIMYHUTE CHEepUYHH HYKJICMHOBU KHCEIUHHU -
HETOKCUYHOCT ¥ OHOCHBMECTUMOCT, MOBHIICHO KIETHYHO YCBOSIBAHE O€3 HYyXJa OT
TpaHC(EKLMOHHU areHTH, NOoJo0peHa HyKJea3Ha CTa0WJIHOCT - ChIIO ca IOKa3aHW NpU
HOBHTE HAHOYACTHIIM, BBIIPEKH PA3IUKHUTE B pazMepa, MOP(OIOTHATA B CTPYKTYpara.

14. Pavel Videv, Nikola Mladenov, Tonya Andreeva, Kirilka Mladenova, Veselina Moskova-
Doumanova, Georgi Nikolaev, Svetla D. Petrova, Jordan A. Doumanov, Condensing
Effect of Cholesterol on hBestl/POPC and hBestl/SM Langmuir Monolayers; 2021,
Membranes, Volume 11, Issue 1, 52, IF 3.094, Q2,SJR 0.54

Summary

Human bestrophin-1 protein (hBestl) is a transmembrane channel associated with the
calcium-dependent transport of chloride ions in the retinal pigment epithelium as well as with
the transport of glutamate and GABA in nerve cells. Interactions between hBestl,
sphingomyelins, phosphatidylcholines and cholesterol are crucial for hBest1 association with
cell membrane domains and its biological functions. As cholesterol plays a key role in the
formation of lipid rafts, motional ordering of lipids and modeling/remodeling of the lateral
membrane structure, we examined the effect of different cholesterol concentrations on the
surface tension of hBestl/POPC (1-palmitoyl-2-oleoyl-sn-glycero-3-phosphocholine) and
hBest1/SM Langmuir monolayers in the presence/absence of Ca?* ions using surface pressure
measurements and Brewster angle microscopy studies. Here, we report that cholesterol: (1)
has negligible condensing effect on pure hBestl monolayers detected mainly in the presence
of Ca?* ions, and; (2) induces a condensing effect on composite hBest1/POPC and hBest1/SM
monolayers. These results offer evidence for the significance of intermolecular protein—lipid
interactions for the conformational dynamics of hBestl and its biological functions as
multimeric ion channel.
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Pe3rome

Yopemkusar Oectpopun-1 mnporewn (hBestl) e TpancmMemOpaHeH KaHaj, CBBpP3aH C
KaJIIIMEBO 3aBUCHMHS TPAHCHIOPT HA XJIOPHU HOHU B PETUHAIHUS MUTMEHTEH €MHUTEN, KaKTO
¢ Tpancnoprta Ha riyramaT u GABA B HepBHUTE KieTku. B3anmopeiictBusara mexay hBestl,
chunromuennau (SM), dochaTHAUIXOIUHE M XOJECTEPOJI ca OT pEIllaBaIlo 3HAYCHHE 3a
cBbp3BaHeTo Ha hBestl ¢ goMeHuTe Ha KIETHYHUTE MEMOpaHH M HErOBUTE OHMOIOTMYHU
¢bynkuuu. Thi KaTo XOJIECTEpPONBT UTpae ,,KII0UoBa™ pois Ipu (GOpPMUPAHETO HA JIUIUIAHU
padToBe, MOAPEKAAHETO HA JIMIUIUTE M MOJCIUPAHETO/PEMOJICIUPAHETO HA JaTepaiHaTa
MeMOpaHHa CTPYKTypa, HHE H3cieABaxMe eQeKTa OT pa3IMYyHUTE KOHILEHTpAalMd Ha
XOJIECTEPOJI BBPXY IMOBBPXHOCTHOTO Hampekenne Ha hBestl/POPC  (1l-manmurtoni-2-
oneomn-SN-rimiepo-3-pocpoxonun) wu  hBestl/SM  JlaHrMooupoBH — MOHOCIOEBE B
IIPUCHCTBHETO/0TCheTBHETO Ha Ca®* #ioHu ¢ upe3 M3MepBaHMs HA MOBBPXHOCTHOTO HANATAHE
u bproctep wrimoara Mukpockonus. Tyk Hue cpoOmaBame, ye xoziecteponsbT: (1) muma
MpeHeOpekM KOHACH3Upal] ePeKkT BbpXY ,.uucTu hBest]l mMoHOcCIIOeBe, OTKPUT IJIaBHO B
npuckcTeueto Ha Ca?* ifomnm, u; (2) Ipenu3BUKBA KOHAEGH3UpAl epeKT BBHPXY CHCTABHM
hBest]l/POPC u hBestl/SM wmoHocnoeBe. Te3u pe3yaTatu IOKa3BaT 3HAYEHHUETO Ha
MEXTyMOJICKYJIHUTE TPOTEUH-IIMIUIHN B3aMMOJICHCTBHS 3a KOH(OpMAIOHHATA JTUHAMHKA
Ha hBestl u HeroBurte 6uonoruuHu GYHKIIUH KaTO MyJATUMEpPEH HOHEH KaHal.

15. Pavel Videv, Kirilka Mladenova, Svetla Petrova, Jordan Doumanov, STRUCTURE
AND FUNCTION OF hBEST1, EXPRESSED IN MDCK Il CELLS, , Sofia University,
“St. Kliment Ohridski”, Faculty of Biology, Department of Biochemistry, Bulgaria, 1164
Sofia, 8 Dragan Tzankov Bivd., p. 387-395, PKP-Print,
https://drive.google.com/file/d/1E-wzQ-
k1L163yRieYFg8TI1j1mwOH]j5p/view?usp=sharing, ISSN 1314-3425, I'taBa ot Kuura,
peructpupana B HAIIUJ, Bk npunoxenus daii.

Summary

Bestrophinopathies are ocular diseases caused by mutations in the human bestrophin-1
(hBestl) - a transmembrane protein and Ca2+-activated chloride channel, mainly expressed in
retinal pigment epithelium cells. Its important biological functions range from chloride ions
transport to transport of neurotransmitters such as Glu and GABA in the nervous system,
involvement in the pathology of brain (Alzheimer's, Parkinson's diseases), regulation of cell
volume, regulation of calcium levels and kinetics of volt-dependent channels. Our recent
investigations on hBestl structure-function relationship are concentrated on its interactions
with phospholipid monolayers and model membrane systems in order to study Best disease
pathogenesis and improve the quality of life in affected individuals.

Pe3rome

bectpodunonaruute ca ouHu 3a00JsBaHMS, NPUUYUHEHH OT MYTAllMd B YOBELIKHUS
6ectpodun-1 (hBestl) - TpancMeMOpaneH mpoTenH n Ca?' - 3aBHCHM XJIOpEH KaHal, TTIaBHO
eKCIpEecHpaH B KIETKUTE Ha PETUHAIHUS MUTMEHTeH enuTesl. HeroBure BaXxHU OMONOTUYHU
(GyHKIIMU BapupaTr OT TPAHCIOPT Ha XJIOPHHU HOHU /10 TPAHCIOPT HA HEBPOTPAHCMHUTEPHU KAaTO
Glu 1 GABA B HepBHara cucTema, ydyacTue B MO3bYHaTa mnatoinorus (Oojecrtra Ha
AnnxaiiMep, [lapkuHCOH), perynupaHe Ha KJIEThYHHMS 00eM, peryjiupaHe Ha HUBaTa Ha
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KaIuid U KUHeTHKa Ha volt-dependen kanamu. HeornaBHamHWTE HHM W3CIICIBAHUS BBPXY
Bpb3KaTa CTpykTypa-¢pyHkius hBestl ca cbepenorouenu BbpXy HEHHHTE B3aUMOICHCTBUS C
¢dochonunuaHn MOHOCIOEBE U MOJEIU Ha MEMOpaHHM CHUCTEMM, 3a Jla Ce€ M3cielBa Haii-
n00pe nmaroreHes3ara Ha 3a00JISIBAHETO U Ja ce 110100pU KaueCTBOTO HA JKUBOT HA 3aCEIHATUTE
UHIVBUIH.

16. R. Veleva, V. Moskova-Doumanova, J. Doumanov, V. Kapchina-Toteva, T. Topouzova-
Hristova, Comparitive analysis of biological activity of extracts from cultivated and wild
plants Lamium album L., Science and technology, 2014, Volume IV, Number 1, 122-126.

Summary

Lamium album L. (white dead nettle) is a plant widely used both in traditional and in folk
medicine. In the scientific literature there is evidence of its broad-spectrum activity as
astringent and anti-inflammatory agent, as well as a bacteriostatic and antispazmotik. This
remarkable therapeutic effect was due to the wide variety of biologically active secondary
metabolites of the plant. Mass collection of plants for commercial and medical purposes
would jeopardize its natural populations. This requires comparison of the biological
activity of extracts of plants cultured in vitro with those collected from natural deposits.

In our previous studies we have demonstrated the potential antitumour activity of extracts
of Lamium album L. On cell cultires. In this study, our attention was focused on the effect
of extract from plants grown under different conditions on the cellular genome, the
mitochondrial activity or the adhesion of normal and carcinoma cells. Our results indicate
that, despite the poorer secondary metabolite composition, in vitro cultivated plants
showed better antitumor activity.

Pe3rome

Lamium album L. (6s1a MbpTBa KOMpHBa) € pacTeHHE, IMPOKO M3MOJI3BAHO KAKTO B

TpaIuIMOHHATa, TaKa U B HapOJHATa MeIWIMHA. B HaydHaTa muTeparypa uma JaHHH 32
IIMPOKOCHEKThPHATA MYy AKTUBHOCT KaTO MPOTHBOBB3MAIUTEIHO, OAaKTEPUOCTATUYHO U
AQHTHUCIIA3MOTUYHO CpeACTBO. To3M TepameBTHYEH e(QeKT ce IBDKH Ha TOJISIMOTO
pasHooOpa3ue OT OWOJIOTMYHO AKTUBHM BTOPHUYHU METaOOIUTH, KOMTO PACTEHHETO
ChAbpkKa. MacoBOTO ChOMpaHe Ha TOBA PacCTEHHUE 32 ThPTOBCKU M MEAUIIMHCKH 1€ OU
3aCTpalIMIIO €CTeCTBEHUTE MY IoIysianuu. ToBa M3MCKBa CpaBHEHHE Ha OMOJIOTMYHATA
aKTHMBHOCT HAa EKCTPAKTH OT PACTCHUs, KyITHBUpaHH IN Vitro, ¢ Te3u, chOpaHu OT
€CTECTBEHH HaXO/UIIA.
B nmpemumHnTe CcH  NpoydBaHUS JIEMOHCTpHpaxMe TOTEHIMAJHATa aHTUTyMOpHA
aKTHBHOCT Ha ekcTpaktu oT Lamium album L. B knerpunu kyntypu. B ToBa mpoyuBaHe
HAIIETO BHUMaHHWE Oelie ChCPEeNOTOYECHO BBHPXY e(peKTa Ha EeKCTPAaKT OT pPACTCHHS,
OTINICKJIAHU TPH PA3IMYHU YCIOBHS, BBPXY KIEThYHHMS T'€HOM, MHUTOXOHJpHUAHATa
aKTUBHOCT W aJXe3WsATa Ha HOPMATHU W KAapIMHOMHH KIeTKH. Hammre pesynratu
MOKa3BaT, Y€ BBIPEKU MO-OETHHUS ChCTaB HA BTOPUYHHM METAOOIUTH, KYATHBHUPAHUTE
pactenus in Vitro mokassat mo-a100po aHTUTYMOPHO JICHCTBHE.
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17.

18.

T. Topouzova-Hristova, K. Mladenova, V. Moskova-Doumanova, R. Kalinova, E.
Haladjova, I. Dimitrov, S. Rangelov, J. Doumanov, METHOD FOR DETECTION OF
POLYCATIONIC NANOPARTICLES LOADED WITH DNA IN EUKARYOTIC
CELLS, Science & Technologies, Volume V, Number 1, 2015, p 87-91.

Summary

Development of new delivery systems of biological macromolecules in eukaryotic cells is
a scientific issue intensively studied in recent decades. Most of the methods used
determine the general cytotoxicity or availability of product as a result of transfection,
without considering the presence and behavior of the nanoparticles themselves in cells.
This requires the development of methods proving effective penetration and movement of
nanoparticles into cells. We propose a modified method by which one can trace the
penetration of nanoparticles loaded with DNA in different cell cultures.

Pe3rome

Pa3paboTBaneTo Ha HOBU CHCTeMH (HAHOYACTHIM) 3a JOCTaBKa Ha OMOJIOTHMYHU
MAaKpOMOJICKYJIM B CYKAPHUOTHUTEC KJICTKU € HAY4YCH BBIIPOC, MHTCH3WBHO H3Yy4YaBaH IIPC3
nocineaHuTe aeceruneTus. [loBedyero OT M3MON3BAaHUTE METOAM OMpEAeNAT olmara
UTOTOKCUYHOCT WJIM HAJMYHOCT HA TPOIYKTa B pe3yaTaT Ha TpaHCQeKmus, 0e3 ma ce
OTUMTA NMPUCHCTBUETO U MOBEJICHUETO HA CAMUTE HAHOYACTUIM B KJIETKUTE. TOBa N3UCKBA
pa3paboTBaHETO HAa METOJM, JOKa3Bamd e(QEeKTHBHO TNPOHWUKBAHE W JBI)KCHUE Ha
HAHOYACTHUIM B KJeTkuTe. Hue mpennaramMe Moau@uIMpan METOJ, Ype3 KOWTO MOXKeE J1a
ce IpocieM NMPOHMKBAHETO HAa HaHOoYacTulH, 3apencHu ¢ JIHK B pasznmuuHu KieTb4HU

KYJITYpH.

Ralitsa K. Veleva, Veselina S. Moskova-Doumanova, Milka N. Todorova, Antoaneta B.
Trendafilova, Jordan A. Doumanov, Tanya |. Topouzova-Hristova, Cytotoxicity of
flavonoid glycosides, flavonoid aglycones and phenolic acids from Inula oculus-christi L.
on mammalian cell lines, J. BioSci. Biotechnol. 2016, 5(3): 219-224.

Summary

Herbs of the genus Inula are well known in traditional medicine. Their extracts are used as
expectorants, antitussives, bactericides as well as for the treatment of lung inflammation
and have shown to possess anti-inflammatory and secretolytic activity. Experimental
research findings indicate the anti-tumor effect of certain components of extracts from
Inula cappa and /nula britannica and those from Inula racemosa have antimicrobial and
antidiabetic activity.

We have directed our efforts on investigating the effects of different extracts from Inula
oculus-christi L., enriched with certain groups of biologically active substances -
flavonoid glycosides (A), phenolic acids (B), flavonoid glycosides and phenolic acids (C),
flavonoid aglycones and phenolic acids (D). The effect of these extracts on normal
(MDCK II and RPE1) and carcinoma cell lines (A549 and HepG2) was evaluated. We
have performed cytotoxicity study (crystal violet assay) as well as morphological analysis
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19.

of changes induced by the extracts. Among the tumor cell lines HepG2 show greater
sensitivity. Surprisingly extract C has no significant influence on both cancer cell lines.

Pe3rome

bunkure or poma Inula ca nobOpe mo3HaTtH B TpaaWIMOHHATa MEAMLUHA. TeXHUTE
eKCTPAaKTH C€ M3MOJ3BAaT KaTo OTXpayBalll W OaKTepUIUAHU CPEICTBA, KAKTO M 3a
JIeueHHe Ha Bb3MaJeHUe Ha OenuTe IpoOoBe, 3alI0TO MPUTEkKABAT MPOTUBOBB3MAIUTEIHA
U CEKPETOJUTHYHA aKTUBHOCT. Pe3ynTaTuTe oT eKCepuMEHTAIHN U3CIIeIBAHUS [TOKa3BaT
AHTUTYMOPHUS €(PEeKT Ha HIKOM KOMIIOHEHTH Ha eKCTpakTu oT lnula cappa u Inula
britannica, a Te3u ot Inula racemosa umat aHTUMHUKPOOHA U aHTUAHAOETHA aKTUBHOCT.
Hue nHacounxme BHUMAHHMETO CH KbM H3CJEIBaHE HAa €(EeKTUTE HA PA3IUYHHM €KCTPAKTU
or Inula oculus-christi L., oboratenn c¢ omnpeneincHH TPYmd OHOJIOIMYHO AKTHBHHU
BemecTBa - (aaBoHOMAHM TiuKo3umu (A), ¢enomHu kucenumau (B), d¢aBoHOMIHU
rmKo3uu U henonan kucenuHu (C), ¢pyraBoHOUTHY arIuKoHH U peHosHu kucenunu (D).
Omnpenennxme edexra Ha Te3u ekcrpakTh Bbpxy HopmanHu (MDCK II u RPEl) u
KapuuHOMHU KieThyHH JuHUU (AS549 u HepG2). U3Bbpmmxme wu3cienBaHe Ha
LUTOTOKCUYHOCTTA (Ype3 KPUCTAIHO BHUOJIETOBO OLIBETSBAHE), KAKTO U MOP(OJOTrHYeH
aHaJlM3 Ha IPOMEHUTE, UHAYIIUPAaHU OT eKcTpakTuTe. Cpes TYMOPHHUTE KICThUHU JIMHUU
HepG2 moka3Bar mo-roisiMa YyBCTBHUTEITHOCT KbM eKcTpakrture. Ilokasaxme, ue
ekcTpakThT C HAMA 3HAYUTEIHO BIUSHUE U BHPXY JBETE PAKOBU KIETHUHU JIMHUU.

RALITSA VELEVA, VESELINA MOSKOVA-DOUMANOVA , DANIELA
DRAGOLOVA, JORDAN DOUMANOV, TANYA TOPOUZOVA-HRISTOVA,
COMPARATIVE ANALYSIS OF CYTOTOXICITY OF CHLOROFORM EXTRACTS
FROM LAMIUM ALBUM L. AND MORPHOLOGICAL ALTERATIONS IN
MAMMALIAN CELLS, Annuaire de I’Université de Sofia “St. Kliment Ohridski”,
Faculte de Biologie, 2017, volume 102, livre 4, pp. 194-204, Youth Scientific Conference
“Kliment’s Days”, Sofia 2016.

Summary

Lamium album L. is a plant commonly used in traditional medicine because of its anti-
inflammatory, astringent, antiseptic and antispasmodic activities. There are differences in
the composition of secondary metabolites in plants grown in their natural habitats (in
vivo), micropropagated plants (in vitro) and after their subsequent cultivation in a natural
environment (ex vitro). In this study we aim to compare the activity of chloroform Soxhlet
extracts from Lamium album plants, collected from a wild population, cultivated in vitro
and adapted ex vitro on A549 human cancer cell line and the non-cancer kidney epithelial
cells MDCKIIl. We have performed cell cytotoxicity test (crystal violet assay) and
membrane permeability test (trypan blue exclusion assay) as well as morphological
analysis of changes induced by the extracts.

Upon treatment with extract ex vitro a large percentage of cells with damaged membranes
at 24 hours has been observed. After 48 hours the total number of cells has been reduced,
but the cells with damaged membranes have a relatively small rate. For comparison, 48
hours after treatment with in vitro extract, 100% damaged A549 cells has been observed.

Pe3rome
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20.

Lamium album L. e pactenue, KOETO ce M3MOJI3BA YECTO B TPAJAUIMOHHATA MEIUIINHA

MOpajyl CBOUTE MPOTUBOBB3MAIUTENIHU, CTATAIA, AHTUCENTUYHU U CIAa3MOJUTHYHU
neiictBusi. Mima paszinuku B ChCTaBa Ha BTOPUYHUTE META0OIUTH B PACTCHHUS, OTTIICKIAHU
B €CTECTBCHHTE UM MecrtooOuTanus (IN ViV0), MHKpOpa3MHOXKaBaly ce pacteHus (in
VItr0) u cien mocsenBaIioTO MM KyJATHBHpAHE B €CcTeCTBeHa cpeia (€X Vitro). B tosa
MpOyYBaHE HMMaMme 3a IeJl Ja CPaBHUM AaKTUBHOCTTa Ha XJIOPOGOPMHUTE EKCTPaKTU
Soxhlet oT pacrenust Lamium album, cs0panu oT nuBa nomynamus, KyaTHBUpPaHu IN Vitro
U ajantupaHd eX Vitro Bepxy AS49 kieTbuHa JIMHUS OT YOBCIIKH TYMOpP M HEPAaKOBH
O6p0peunn enurenau kietku MDCKII. TIpoBenoxme TecT 3a KIEThYHA UTOTOKCUYHOCT
(aHanmu3 uYpe3 KPHUCTAIHO BHOJETOBO OI[BETSBAaHE) W TECT 3a MPOMYCKIMBOCT Ha
MeMmOpaHata (aHaJu3 C TPUIAHOBO CHHBO), KAKTO M MOP(OJOTHYEH aHalIu3 Ha
IIPOMEHUTE, UHIYLUPAHHU OT €KCTPAKTUTE.
[Tpu Tperupane ¢ ekcTpakTH €X Vitro ce HaOJroaBa roJisiM MPOLEHT KIETKU C YBPEICHU
MeMOpaHu 3a 24 vaca. Cien 48 yaca oOnusaT Opol Ha KICTKUTE HaMallsBa, HO KJIETKUTE C
yYBpeJCHU MEMOpaHH ca OTHOCHTEIIHO MaJIKO. 3a cpaBHEeHHUE, 48 yaca ciesl TpeTupaue ¢ in
Vitro excrpakTh, 06sixa HabmoaBanu 100% yBpeneHH KIeTKH OT JuHuATa AS49,

COMPARATIVE ANALYSIS OF EFFECTS OF SESQUITERPENE LACTONES AND
POLYPHENOLS FROM INULA OCULUS-CHRISTI L. ON NORMAL AND CANCER
CELLS, R. VELEVA, M. BORISOVA, M. MILEV, A. KOSTADINOVA, B.
MRAVKOV, J. DOUMANOQV, V. MOSKOVA-DOUMANOVA, A. TRENDAFILOVA,
M. TODOROVA, T. TOPOUZOVA-HRISTOVA, Annuaire de 1’Université de Sofia “St.
Kliment Ohridski”, Faculte de Biologie, 2018, volume 103, livre 4, pp. 13-21, Youth
Scientific Conference “Kliment’s Days”, Sofia 2017.

Summary

Plant extracts have been widely used in traditional medicine for centuries. The
experimental research on some herbs from genus Inula indicated the anti-tumor effect of
certain components of plant extracts. Our previous studies have revealed stronger anti-
proliferative effect of the total extracts from Inula oculus-christi on cancer cells compared
to non-cancer cells. Our current efforts are to identify those of the extracts’ components,
responsible for the observed effects. The aim of this study was to establish the effects of
two extracts from on cancer and non-cancer cells. One of them was enriched in
sesquiterpene lactones (extract A) and second - in phenolic acids and flavonoids
(polyphenols, extract B). As a model system, we used non-cancer MDCKII cell line and
cancer A549 cell line. Cytotoxicity was measured spectrophotometrically by crystal violet
assay and the IC50 (inhibition concentration) for both extracts on both cell lines was
determined. Changes in cell morphology were observed by bright field microscopy.
Determined IC50 was higher for non-cancer cells than for cancer cells. We observed
milder changes in the morphology of MDCK 11 cells after treatment. Our results indicate
stronger impacts of studied extracts on cancer cells rather than on non-cancer cell.
Extracts enriched in sesquiterpene lactones showed stronger cytotoxic effect.

Pe3rome
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PacTuTenHuTe eKCTpakTH ca IIUPOKO M3MOJ3BaHM B TPAAMIIMOHHATA MEAMIIMHA OT
BeKOBe. EKCIIepUMEHTAIHUTE W3CIIeBaHMs BbPXY HsAKOW Omiiku oT poj Inula mokasear
AHTUTYMOpEH e(eKT Ha HSIKOM OT KOMIIOHEHTHTE Ha PAacCTUTEIHUTE eKcTpakTu. Hammre
MPEIUITHE MPOYYBAHUS pa3Kpuxa MO-CHJICH aHTUIpoJudepatuBeH edeKT Ha oOumTe
exctpaktu ot Inula oculus-christi BbpXy pakoBUTE KJICTKM B CpaBHEHHE C HEPAKOBHUTE
KIeTkd. HamuTe ceramHM W3CIEABaHHUS Ca CBBP3aHU C WIACHTUPUIMpaHEe Ha
KOMITOHEHTUTE Ha €KCTPaKTHUTEe, OTTOBOPHU 3a HabmonaBanute edekru. Llenta Ha ToBa
mpoyuBaHe Oemie Jga ce YCTaHOBAT e(EeKTHTEe Ha JBa EKCTPaKTa BBPXY PAKOBUTE H
HEPAaKOBHUTE KIETKU. EMUHHUAT OT TAX € o0oraTeH ChC CECKBUTEPIIEHOBU JIAKTOHH
(excTpakT A), a BTOPHAT - ¢ (PEHOJIHU KHCEIMHU U (IIaBOHOUAN (TTONU(PEHOIH, eKCTPAKT
B). Karo moznenna cucrema n3nonsBaxme HepakoBa MDCKII kineTbuHa TuHUS U pakoBa
kinerbuHa JuHUS AS549. [{utoToKcMYHOCTTA Oe€ilie W3MEpBaHA CHEKTPOPOTOMETPHUHO
Yype3 KPUCTATHO BHOJIETOB aHaym3 u Oemie onpeneneH IC50 3a aBata excTpakTa OT ABETE
KIeThyHu JuHUU. [Ipomenure B Mopdonorusta Ha KiIeTkuTe Oemie HaOIOgaBaHa
Mukpockorncku. Onpenenenuar [C50 e mo-BUCOK ITPU HEPAKOBUTE KIIETKU, OTKOJIKOTO 32
pakoBute KieTkH. Cieq TpeTHpaHe C EKCTpakTHTe, HaOIoaBaxMe M JIEKHU/CpEeTHH
npomenu B mMopdonorusra Ha MDCK Il knetkute. Hammte pesynaratu mokasBaT Io-
CUJIHO BB3JCHCTBHE HA W3CIICIBAHUTE EKCTPAKTHU BHPXY PAKOBUTE KIIETKH, a HE BBPXY
HepakoBHUTE KiIeTKH. EkcTpakTuTe, 000raTeHu ChC CECKBUTEPIICHOBU JTAKTOHU, MTOKA3BaT
MO-CHJICH IIUTOTOKCUYEH €(EeKT.
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