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1. Poryazova R., Cholakova G., Kapogianni A., Tsacheva I. (2025). Selection of high
affinity single-chain antibodies to human C3 by phage display. Pharmacia, 72: 1-8 DOI
10.3897/pharmacia.72.e150821, Scopus Q2, IF 1.1

Summary

C3 is the key protein in the activation of the complement system, and it contributes to an
effective immune response. However, C3 is also targeted by autoantibodies during the
development of autoimmune diseases such as systemic lupus erythematosus, and the
autoantigenicity of C3 is still poorly understood. In order to study the molecular aspects of
C3 autoantigenicity and the localization of C3 autoepitopes, we selected high-affinity anti-
C3 antibodies from the “Griffin 1”” phage display library expressing human scFv antibodies.
The rounds of phage selection were performed with a gradual decrease in the amount of the
antigen C3, resulting in the selection of forty clones of recombinant anti-C3 scFv antibodies.
Quantitative ELISA analysis determined four high-affinity monoclonal scFvs to C3, and
their expression was optimized with IPTG induction and autoinduction methods. Dot blot
analysis revealed that the selected high-affinity anti-C3 clones recognized C3 and its smaller
fragments C3b and C3c, but not C3d.

Pe3rome

C3 e KIII0YOBHUSAT MPOTEHH B aKTUBUPAHETO HA CCTEMaTa Ha KOMIUIEMEHTA U JIOTIPHHACS 3a
edekTUBHUS UMyHEH OTroBop. EnHoBpemenHo ¢ ToBa C3 e mullieHa Ha aBTOAHTUTENA 10
BpeMe Ha Pa3BUTHETO HAa aBTOMMYHHU 3a00JIsIBAaHUS KaTO CUCTEMEH JIyIyC epUTeMaTo3yc,
a aBToaHTHUreHHocTtra Ha C3 Bce ome He € Jo0pe mpoydeHa. 3a J1a aHAIM3Upame
MOJICKYJSIPHUTE aCMeKTH Ha aBToaHTMreHHocrra Ha C3 U Jokanu3anusATa Ha
aBTOCNHUTONHNTE MYy, HUE CEIIEKIIMOHHpaxMe BHUCOKOAQWHHUTETHH aHTH-C3 aHTHTENa OT
¢arosara 6ubnuoreka ,,Griffin 1%, ekcripecuparia yoseniku scFv anturtena. Pynnosere Ha
(aroBara cenekuus 0s1xa M3BBPUICHW C TIOCTETIEHHO HaMallsiBaHE HAa KOJWYECTBOTO Ha
autureHa C3, B pe3ydTaT Ha KoeTo Osxa CeNeKTUpaHH dYeTHpHJIecCeT KJIOHA Ha
pexomOunanTHu aHTH-C3 scFv antutena. KomnmuectBenusit ELISA ananus omnpenenu
4eTUpU MOHOKJIOHATHMU scFv ¢ Bucok apuuurer kbM C3 M TAxHaTa ekcrpecus Oerre
ontummsupana ¢ IPTG wuayknmst u ¢ aBromHaykius. Dot blot aHamm3bT Mmokasa, ue
n30paHuTe BUCOKOAQUHUTETHH aHTU-C3 KioHOBe pasno3HaBaT C3 ¥ HEroBUTE MO-MaJlKU
¢dbparmenTu C3b u C3c, o He m C3d.



2. Kapogianni A., Radulova G., Donev V., Videv P., Cholakova G., lliev S., Ivanova A.,
Bogoeva V., Tsacheva I. (2025). Characterization of the binding of the globular domains
of the complement component C1q to phosphatidylserine. International Journal of
Biological Macromolecules, p.139116, PMID: 39722379, Scopus Q1, IF 7.7

Summary

C1q, the key component of the classical pathway of the Complement system, is known for
its vast functional activity including clearance of apoptotic cells. The binding of Clqg to
apoptotic blebs occurs via an interaction with the phosphatidylserine externalized on the
cell surface. In this study, we characterized the interaction between Clg and
phosphatidylserine, with emphasis on the structure of the phosphatidylserine-binding site
within the globular domains of Clg and the nature of binding of Clq with
phosphatidylserine, using both in vitro and in silico methods. We established that all three
globular fragments, forming one C1q globular domain, bound phosphatidylserine with the
leading role of the phosphatidylserine-binding site pertaining to the A chain of the globular
fragment of C1q. We also determined the closest-contact amino acids of C1q participating
in the interaction with phosphatidylserine. An important role is suggested for the
glycosylated Asn124 residue in the A chain of the globular fragment.

Pe3iome

Clq, xI1I0YOBHUAT KOMIIOHEHT Ha KJIACUYECKUs MbT HA CHUCTEMara Ha KOMIUIEMEHTa, €
U3BECTEH C IIMpOKaTa CHU (PyHKUMOHAIHA AKTUBHOCT, BKJIIOUMTEIHO HW3YUCTBaHE Ha
anontoTuyHu KieTkd. Cebp3BaHero Ha Clq ¢ anmoNTOTMYHUTE KIETKU CTaBa upe3
B3auMoOJIeHcTBHE ¢ PochaTHINICEPHH, eKCTEPHATIM3NPAH Ha KIEThYHATA MOBBPXHOCT. B
TOBA MPOYYBaHE XapaKkTepuznpaxme B3aumoeiictuero mexay Clq u ¢pocharuamncepus,
KaTo aklEHTHpaxMe BbPXY CTPYKTypaTa Ha MACTOTO 3a CBbp3BaHe Ha ochaTHANICEPHH B
riodymnapuute qoMenu Ha Clq u ectecTBoTO Ha cBbp3BaHe Ha Clq ¢ pocharuauncepus,
M3MO0JI3BAiKK KakTo iNn Vitro, Taka u in silico meromu. YcraHoBuUXMe, Ye W TPHUTE
mo0ynapHu ¢parmMenta, obOpasyBamu eauH TioOynapen nomeH Ha Clqg, cBBp3BaT
¢docharuannaceput, KaTo BoJEIIA PO Ha MACTOTO 3a CBbp3BaHE Ha (ocdaTuauicepuH
nMa Bepurara A Ha rioOynapHusi ¢pparment Ha Clq. Ompenenuxme ChIIO Taka Hai-
ONMU3KUTE KOHTAaKTHM aMuHOKHMcenuHH Ha Clq, yyacTBaly BBB B3aMMOJIEHCTBUETO C
¢docharununcepud. Bp3 ocHOBa Ha pe3ynTaTUTe Ipeanonarame, 4e€ TIIMKO3UIUPAHUAT
octaTbk Asnl24 B rnoOynapHus pparMeHT Ha Bepurara A Ha Urpae BakHa poJis.



3. Zhiponova M., Yordanova Z., lvanov G., Gasi¢ U., Misi¢ D., Alipieva K., Mantovska D.,
Cholakova G., Kapogianni A., Tsacheva I., Bogoeva V., Rusanova M., Rusanov K.,
Bonchev G., Petrova M., Petrova D., Koleva D., Hristova V., Tsenov B., Tosheva A.,
Mihaylova N., Raycheva A., Danchev D., Rogova M., Anev S., Vassileva V., Hristova P.,
Chaneva G. (2025). Chemotaxonomy and Bioactive Potential of High-Mountain Plantago
atrata. Chemistry & Biodiversity, p.e202402433, Scopus Q3, IF 2.3

Summary

Plantago atrata Hoppe is a high-altitude mountain plant exposed to harsh environmental
factors. This study aims to elucidate the ecological, phytochemical and pharmacological
characteristics of this lesser-known plantain. Despite nutrient-poor peat soil, the leaves of
P. atrata contained increased levels of phosphorus, potassium and calcium, and the anatomy
revealed an isobilateral mesophyll. Molecular taxonomic identification and phylogenetic
analyses confirmed the classification of the studied plant as P. atrata and its clustering with
narrow-leaved plantains growing in extreme conditions. Detailed phytochemical profiles
revealed primary and secondary metabolites that can be used as taxonomic identifiers and
for bioactivity studies. The methanol fraction enriched in phenolic compounds appeared
biologically active - by displaying limited antimicrobial activity, however, it possessed
significant radical-scavenging and anti-inflammatory capacity. The data demonstrate that
P. atrata’s leaf parameters and phytochemical arsenal assure plant survival and reveal the
plantain’s pharmaceutical potential in inhibiting inflammation via the classical pathway of
Complement activation.

Pe3iome

Plantago atrata Hoppe e BUCOKOIJIaHMHCKO pacTEeHHE, M3JI0KEHO Ha CYpOBUTE (aKTOPH Ha
okojHara cpena. llenra Ha TOBa TMpoyuBaHE € Ja C€ H3SICHAT EKOJIOTWYHHUTE,
buToXuMUYHATE W (HapMaKOIOTHUYHHUTE XapaKTEPHCTUKHA Ha TO3W IO-MaJKO H3BECTEH
KUBOBIJISK. Bprpeku OenHaTa Ha XpaHUTENHU BellecTBa TopdeHa moysa, nucrata Ha P.
atrata cpabppkaT MOBHIIEHN HUBA Ha (Hocdop, KMl U Kallui, a aHATOMHUATA Pa3KpHBa
u3zonatepaned  Me3opuia.  MouekynsipHata  TaKCOHOMMYHA — MJSHTU(UKaLus U
(bWIOTeHETHYHHUTE aHAIM3M MOTBBPIUXA KIACH(PHUIMPAHETO HA HM3CIEIBAHOTO pPAcTEHHUE
karo P. atrata u rpynupaHero My C TECHOJMCTHHS XHBOBJSK, pacTsll B €KCTPEMHHU
ycioBus. [logpoOHuTEe QUTOXMMHYHU TNPOQUIN pa3Kpuxa IIbPBUYHU U BTOPUYHHU
MeTa0OJIUTH, KOUTO MOTaT Jla ce M3MOJI3BaT KaTO TAKCOHOMMYHM HMJIEHTU()UKATOPH U 3a
u3cienBaHus Ha OuoakTUBHOCTTA. MertaHonoBara (pakius, oborateHa ¢ (eHOTHU
ChEJMHEHUs, Ce OKa3a OMOJOrMYHO aKTHUBHA, KaTO IOKa3a OrpaHMYeHa aHTUMHKpPOOHa
aKTUBHOCT, HO ChC 3HAYMTENICH DPAIMKAIIOYJIABAI] M MPOTUBOBB3IAIUTEICH KalaluTeT.
JlaHHWTE TOKA3BaT, Y€ MapaMeTpUTe Ha JMcTaTa u pUuToXUMUYHHS apceHan Ha P. atrata
OCHUTYPSIBAT OIICSIBAHETO HA PACTCHUETO U PAa3KpUBaT (papMaIleBTUIHHS MY ITOTCHIIHAI 32
MOTHUCKAaHE Ha Bh3MAJIEHUETO Ype3 KIIACUUYECKHs T Ha aKTUBHPAHE HAa KOMILJIEMEHTA.



4. Cholakova, G., Stankova, S., Kapogianni, A., Gendzhova, M., lvanova, D., Petrova, S., &
Tsacheva, I. (2024). A study of the correlation between phospholipase A2 enzyme
activity and anti-complement antibodies in patients with systemic lupus erythematosus.
Pharmacia, 71, 1-6, Scopus Q2, IF 1.1

Summary

Systemic lupus erythematosus (SLE) is an autoimmune disease that affects multiple organs
or organ systems. SLE and one of its most common complications, lupus nephritis (LN),
are characterized by chronic inflammation due to the secretion of pro-inflammatory
molecules and a tissue deposition of immune complexes formed by autoantibodies and their
target antigens, such as double-stranded DNA, other nuclear antigens, and complement
proteins. Increased activity of phospholipase A2 enzymes (PLA2) like calcium-independent
PLAZ2 (iPLA2), secretory PLA2 (sPLA2), and cellular PLA2 (cPLA2) has a crucial role in
the maintenance of the inflammatory process during the course of SLE. This study aimed
to evaluate PLA2 activity and identify the dominant type of PLA2 enzymes in a cohort of
Bulgarian patients with SLE and LN. Additionally, we investigated whether the increased
PLA2 activity was correlated with the presence of autoantibodies specific to the
complement proteins C3 and factor H.

Pe3rome

Cuctemuusat nynyc epuremarozyc (CJIE) e aBTouMyHHO 3a0ojsiBaHe, KOETO 3acsra
MHO>KECTBO OpraHu WJIu cucreMu oT opranv. SLE u enHo OT Haif-uecTo cpeliaHuTe
ycloXHeHus, aynycHusT HepputT (JIH), ce xapakTepusupar ¢ XpOHUYHO Bb3HaJICHHE,
JBJIKAILIO CE HA CEKpeLUs Ha IPOBB3NAIIUTEIHU MOJIEKYJIM U ThKaHHO OTJIaraHe Ha UMyHHU
KOMIUIEKCH, OOpa3yBaHM OT AaBTOAHTUTENIA W TEXHUTE MPULETHU AaHTUTEHH, KaTo
neorHoBeprkHa JIHK, npyru sapeHn aHTUreHU 1 KOMIUIEMEHTHU NTpoTenHu. [loBumenara
aKTUBHOCT Ha  (ocdonunazuure ensumu ot rpynara A2 (PLA2), xaro
kanuueBoHe3aBucumata PLA2 (iPLA2), cekperopnata PLA2 (sPLA2) u knerbunata PLA2
(cPLA2), nma permaBaia poist 3a HOJIbPKAHETO HA BB3MAJIUTEIHUS MPOLEC B XOAa Ha
CJIE. llenTa Ha TOBa MpoOy4YBaHEe € Jla ce OolleHU akTuBHOCTTAa HA PLA2 1 na ce onpenenu
nomuHupamuar tun PLA2 en3umu B Koxoprta ot Obirapcku namuentud cbe CJIE u JIH.
OcBeH TOBa IpOy4YuXMe Ay MOBUIIEHaTa akTUBHOCT Ha PLA2 xopenupa ¢ Hamu4uero Ha
aBTOAHTHTENA, crienu(UIHY 3a OenTbiuTe Ha Kommiementa C3 u gakrtop H.



5. Mantovska D., Zhiponova M., Petrova D., Alipieva K., Bonchev G., Boycheva I.,
Evstatieva Y., Nikolova D., Tsacheva I., Simova S. and Yordanova Z. (2024). Exploring
the Phytochemical Composition and Biological Potential of Balkan Endemic Species
Stachys scardica Griseb. Plants 2024, 13(1), 30, Scopus Q1, IF 4.0

Summary

Stachys scardica Griseb. is a Balkan endemic species listed in The Red Data Book of
Bulgaria with the conservation status “endangered”. Successful micropropagation was
achieved on MS medium supplemented with 1.5 mg/L benzyladenine (BA), followed by a
subsequent ex vitro adaptation in an experimental field resulting in 92% regenerated plants.
Using nuclear magnetic resonance (NMR), phenylethanoid glycosides (verbascoside,
leucosceptoside A), phenolic acids (chlorogenic acid), iridoids (allobetonicoside and 8-
OAc-harpagide), and alkaloids (trigonelline) were identified, characteristic of plants
belonging to the genus Stachys. High antioxidant and radical scavenging activities were
observed in both in situ and ex vitro acclimated S. scardica plants, correlating with the
reported high concentrations of total phenols and flavonoids in these variants. Ex vitro
adapted plants also exhibited a well-defined anti-inflammatory potential, demonstrating
high inhibitory activity against the complement system. Employing a disk diffusion method,
a 100% inhibition effect was achieved compared to positive antibiotic controls against
Staphylococcus epidermidis and Propionibacterium acnes, with moderate activity against
Bacillus cereus. The induced in vitro and ex vitro model systems can enable the
conservation of S. scardica in nature and offer future opportunities for the targeted
biosynthesis of valuable secondary metabolites, with potential applications in the
pharmaceutical and cosmetic industries.

Pe3iome

Stachys scardica Griseb. e OankaHcku eHJAeMHYEH B, BKIOUYEeH B UepBeHaTa KHHTA Ha
bearapus ¢ npupoposammreH craTyc ,.3actpamieH”. [locturaro e  ycnemHo
MUKpOpa3MHOXkaBaHe BbpXy MS cpena, nombeinena ¢ 1,5 mg/L Gensunanenun (BA),
MOCJIeIBAaHO OT €X Vitro ajanTanus B €KCIEpPUMEHTAJIHO T0Je, B Pe3ysTaT Ha KOEeTo ca
perenepupanu 92% ot pacteHusita. C momolnra Ha siipeHO-MarHuTeH pezoHaHc (SIMP)
0s1xa uaeHTHGUIMpPaHU (PEeHWIETAaHOUIHU TIUKO3UIU (BepOacKo3u[, JIEBKOCENTO3UA A),
(eHOTHN KHUCENMHM (XJIOPOTeHHA KHCcennHa), upuaonan (amoberonmkosua u 8-OAcC-
Xapnaryja) 1 aJlKaJouau (TPUrOHEHH), XapaKTepHU 3a PACTEeHUATA, IPUHAIIEKAIIN KbM
pox Stachys. Brucoka aHTHOKCHIAaHTHA W paJUKaIOyJaBsiia aKTHBHOCT € HaOJro/laBaHa
KakTo mpH iNn Situ, Taka u mpu ex Vitro aknmuMarusupanuTe pacteHus S. scardica, koero
KOpenupa ¢ OTYETCHUTE BUCOKH KOHIIEHTpAIMU Ha o0y (HeHonmu U (JIaBOHOUIIU B TE3HU
BapUaHTH. AJanTupaHuTe €X Vitr0 pacreHus Tmoka3BaT W J00pe  H3pa3eH
MIPOTHBOBB3MAIUTEINIECH MOTESHIIUAI, TIPOSBSIBAKHA BUCOKA MHXUOMpAIa aKTUBHOCT CIIPSIMO
cucreMara Ha KoMIuieMeHTa. [Ipu u3nomn3Bane Ha JUCKOB JU(PY3MOHEH METOJ € TOCTUTHAT
100% nnxubupani ehekT B CpaBHEHUE C MOJIOKUTETHUTE aHTUOUMOTHYHN KOHTPOJIU CpPEILy
Staphylococcus epidermidis u Propionibacterium acnes, ¢ ymepeHa akTUBHOCT CpelLy
Bacillus cereus. Muayuupanwute in Vitro u €X Vitr0 MOIEIHA CUCTEMH MOTAT Jia O3BOJISAT
3ama3BaHeTo Ha S. scardica B mpupojara W Ja NpeluiokaT ObACIM BB3MOXHOCTH 3a
I[eJIEHACOYeH OMOCHHTE3 Ha IEHHW BTOPUYHU METAO0OJHUTH C MOTEHIIMATHO NPUIOKECHUE
BBB (papMalleBTUYHATA U KOZMETHYHATA UHAYCTPHSL.



6. Kapogianni A., Bogoeva V., Cholakova G., Tsacheva I. (2024). Conformational
variations of human C1q in different buffers. Comptes rendus de I’Academie Bulgare des
Sciences, Tome 77, No 4, p.528-535, Scopus Q3, IF 0.3

Summary

Clq is a primary activator of Complement system and has a physiological role in
maintaining the homeostasis. Clq is now acknowledged as a protein of complex
functionality, capable of forming multiple binding sites for ligands of various nature by its
C-terminal globular domains (gC1q), composed of the globular fragments of the three types
of chains, ghA, ghB and ghC. The conformation of the globular fragments is critical for the
formation of different binding sites underlying the functional activity of C1q. We studied
the conformational flexibility of C1q and its globular fragments ghA, ghB and ghC in
different routinely used buffers by the highly sensitive fluorescent spectroscopy. We
compared the conformational state of C1q in PBS, pH 7.2; TBS, pH 7.2; carbonate buffer,
pH 9.6; NaHCO3, pH 7.2 and HEPES, pH 7.2. HEPES buffer appeared most favourable
solute in terms of conformational stability of C1qg. The ghB of all three globular fragments
followed most closely the native protein.

Pe3rome

Clq e ocHOBEH aKTHBAaTOp Ha CHCTEMaTa Ha KOMIUIEMEHTa U UMa (U3UOJIOIMYHA PO B
MoJTbpKaHeTo Ha xomeocrtasara. [lonacrosimem Clq e mpu3HaAT 3a OENTHK ChC CIIOKHA
(YHKLIHOHAIHOCT, CIIOCOOEH Jia popMUpa MHOXKECTBO MECTA 3a CBbP3BaHE Ha JIUTAHAU OT
pa3nuyHo ectecTBO 4pe3 cBouTe C-kpaiiHu rioOynapuu aomenu (gClq), cbCcTaBeHH OT
rnoOynapHu ¢parMeHTH Ha Tpute Buaa Bepuru - ghA, ghB u ghC. Kondopmarnusrta Ha
mo0ynapHuTe GparMeHTH € OT PelllaBallo 3HauYeHre 3a POpMUPAHETO HA Pa3IUYHU MECTa
3a CBbp3BaHE, KOMTO ca B OCHOBaTa Ha (yHKIMOHaiHaTa akTuBHOCT Ha Clq. Hue
n3cneaBaxMe KoH(popMmalroHHaTa rbBKaBocT Ha C1q u HeroBute riao0ynapHu pparMeHTH
ghA, ghB n ghC B pa3zanuHu pyTMHHO H3I0J3BaHU Oydepu upe3 BUCOKOUYBCTBUTEIHA
¢yopecuenTHa criektpockonus. CpaBHUXMe KOH(OPMAIMOHHOTO cheTosiHue Ha Clq B
PBS, pH 7,2; TBS, pH 7,2; xap6onaren 6ydep, pH 9,6; NaHCO3, pH 7,2 u HEPES, pH
7,2. HEPES O0ydepbr ce oka3a Hai-OnmarompusiTHaTa cpeia IO OTHOUIEHHE Ha
KoHpopmanronHata cradbuiaHocT Ha Clq. Ot Tpurte riaobynapuu ¢pparmenta ghB cnenBa
Hal-TSCHO OBEJICHUETO HAa HATUBHHUSI TPOTEHH.



7. Radulova G., Kapogianni A., Cholakova G., lliev S., Ivanova A., Bogoeva V., Tsacheva
I. (2024). Galectin-3 — A novel ligand of complement protein C1g. Int.J.BioMac PMID:
38325676, Scopus Q1, IF 7.7

Summary

In the present study we report a novel interaction of human C1q, a primary activator of the
Complement system, with human Galectin-3 (Gal-3). We investigated the potential recognition
between Clq and Gal-3 on a solid hydrophobic surface by ELISA, by fluorescence
spectroscopy, molecular docking and molecular dynamics (MD). The data showed that C1qg and
Gal-3 had a pronounced affinity for protein-protein interaction and supramolecular binding,
locating the binding sites within the globular domains of Clg (gC1q) and on the backside of
the carbohydrate recognition domain (CRD) of Gal-3. Fluorescence spectroscopy gave
quantitative assessment of the recognition with KD value of 0.04 pM. MD analysis showed that
when the active AAs of the two proteins interacted, electrostatic attraction, aided by a large
number of hydrogen bonds, was dominant for the stabilization of the complex. When the contact
of Clq and Gal-3 was not limited to active residues, the complex between them was stabilized
mainly by Van der Waals interactions and smaller in number but stronger hydrogen bonds. This
is the first report analyzing the interaction of Gal-3 with C1q, which could open the way to new
applications of this protein-protein complex.

Pe3iome

B Hacrosi1110TO IpOoyuBaHe JOKJIagBaMe 32 HOBO B3aumo/eiicTBue Ha yoBewkust Clq, ocHOBeH
aKTHBATOp Ha CHCTEMaTa Ha KOMIUIEMEHTa, ¢ 4oBelikus rajiektun-3 (Gal-3). Usciensaxme
MOTEHIMATHOTO pa3no3HaBane Mexay Clq u Gal-3 Bbpxy TBBpaa xuapodoOHa MOBEPXHOCT
ype3 ELISA, upe3 ¢uyopeclieHTHa CHEKTPOCKOMUS, MOJEKYJIEH JOKUHI U MOJIEKYJIHA
nuHamuka (MD). Jlanaure nokasaxa, ue Clq u Gal-3 umar uspaseH apuHUTET KbM IPOTEHH-
IIPOTEMHOBO B3aMMOJEHCTBHE U HAJAMOJEKYJIHO CBBP3BaHE, KaTO MecTaTa 3a CBBP3BAaHE Ce
Hamupat B rinodynapuute goMenu Ha Clq (gClq) u Ha BBHIIHATA CTpaHa Ha BBIJIEXHUpAT-
cebp3Bamus gomeH (CRD) Ha Gal-3. @nyopecuieHTHaTa ClIEKTPOCKOMNHUS J1aBa KOJIMYECTBEHA
OlLIEHKa Ha pa3no3HaBaHeTo cbc cToiHOocT Ha KD ot 0,04 uM. MD ananu3bT mokasa, ye npu
B3aMMOJICHICTBHETO Ha aKTHMBHUTE aMHUHOKHMCEIMHU Ha JBaTa OelThKa €JIeKTPOCTATHUYHOTO
MpUBJIMYAHE, MOJAIOMOTHATO OT ToJisIM OpoM BOAOPOJHU BPB3KH, € JOMUHHpAILO 3a
ctabunm3upanero Ha komiuiekca. Koraro koHTakTsT Ha Clq u Gal-3 He e orpaHuueH a0
AKTUBHUTE OCTATHIIN, KOMIIEKCHT MEXKY TAX c€ CTabmIn3upa riaBHo upe3 Ban nep Baancosu
B3aMMOJICHCTBHS U MO-MAJKH MO Opoi, HO MO-CHMJIHM BOJOPOIHM BPB3KHU. ToBa € MbpBOTO
cboOIIeHre 3a B3auMoaelicteuero Ha Gal-3 ¢ Clq, koeTo Moke ja OTKpHUE€ BT KbM HOBU
MIPUIIOKEHUS Ha TO3U OeNTHK-0€AThYEeH KOMILIEKC.



8. Suvandjieva V., Tsacheva I., Santos M., Kararigas G. and Rashkov P. (2024). Modelling
the Impact of NETosis During the Initial Stage of Systemic Lupus Erythematosus. Bull
Math Biol 86, 66 (2024), Scopus Q1, IF 2.0

Summary

The development of autoimmune diseases often takes years before clinical symptoms
become detectable. We propose a mathematical model for the immune response during

the initial stage of Systemic Lupus Erythematosus which models the process of aberrant
apoptosis and activation of macrophages and neutrophils. NETosis is a type of cell death
characterised by the release of neutrophil extracellular traps, or NETS, containing material
from the neutrophil’s nucleus, in response to a pathogenic stimulus. This process is
hypothesised to contribute to the development of autoimmunogenicity in SLE. The aim of
this work is to study how NETosis contributes to the establishment of persistent autoantigen
production by analysing the steady states and the asymptotic dynamics of the model by
numerical experiment.

Pe3iome

Pa3BuTHeTo Ha aBTOMMYHHHUTE 3a00JIsIBAaHMS YECTO OTHEMa TOAMHHU, Ipeau Aa Obaar
OTKpUTH KIMHUYHHUTE cumntomu. llpemmarame maTemaruyeckd MOAEN Ha HMYHHUS
OTrOBOP IO BPEME Ha HAUAJIHUS €Tall Ha CUCTEMHMUS JIyIlyC €pUTEMaTO3yC, KOWTO MOJIenupa
mpoleca Ha aOepaHTHa amonTo3a W akTUBUPaHEe Ha Makpodarute U HEyTpOUIHTE.
Heto3ara e Buj KJIeTh4HA CMBPT, XapaKTEpU3UpaIIa ce ¢ OCBOOOXKAaBaHE HA HEYTPOPIITHU
u3BbHKIEThYHU Kamanu (NET), chabpikaiiy marepuan OT sSAPOTO Ha HeyTpoduia, B
OTroBOp Ha naTtoreHeH ctumyd. [Ipenmnosnara ce, ye To3u Npolec JONPUHACS 3a PA3BUTUETO
Ha aproumyHoreHHoct npu CJIE. Ilenta Ha Ta3u paboTa € Aa ce MpOydd Kak HeTo3aTa
JIOTIpUHACS] 32 YCTAaHOBSIBAHETO HA IOCTOSIHHA MPOJIYKIUS Ha aBTOAHTUIEHH, KAaToO Ce
aHAJIM3UpPaAT YCTOMYMBHUTE CHCTOSIHHS W AaCHMITOTHYHATAa JWHAMUKAa HAa MOJENa upe3
YHCJIEH €KCIIEPUMEHT.



9. Zhiponova M., Yordanova Z., Zaharieva A., Ivanova L., Gasi¢ U., Misi¢ D., AniCi¢ N.,
Skori¢ M., Petrovi¢ L., Rusanov K., Rusanova M., Mantovska D., Tsacheva l., Petrova
D., Yocheva L., Hinkov A., Mihaylova N., Hristozkova M., Georgieva Z., Karcheva Z.,
Krumov N., Todorov D., Shishkova K., Vassileva V. (2024). Cytokinins enhance the
metabolic activity of in vitro-grown catmint (Nepeta nuda L.), Plant Physiology et
Biochemistry, Scopus Q1, IF 6.1

Summary

The phytohormones cytokinins are essential mediators of developmental and environmental
signaling, primarily during cell division and endophytic interactions. Our study explorex how
cytokinins influence the medicinal plant Nepeta nuda (Lamiaceae) metabolic status. Exogenous
administration of active cytokinin forms on in vitro N. nuda internodes stimulated intensive
callus formation and de novo shoot regeneration, leading to a marked increase in biomass. This
process involved an accumulation of oxidants, which were scavenged by peroxidases using
phenolics as substrates. The callus tissue formed upon the addition of the cytokinin 6-
benzylaminopurine (BAP) acted as a sink for sugars and phenolics during the allocation of
nutrients between the culture medium and regenerated plants. In accordance, the cytokinin
significantly enhanced the content of polar metabolites and their respective in vitro biological
activities compared to untreated in vitro and wild-grown plants. The BAP-mediated
accumulation of major phenolic metabolites, rosmarinic acid (RA) and caffeic acid (CA),
corresponded with variations in the expression levels of genes involved in their biosynthesis.
In contrast, the accumulation of iridoids and the expression of corresponding biosynthetic genes
were not significantly affected. In conclusion, our study elucidated the mechanism of cytokinin
action in N. nuda in vitro culture and demonstrated its potential in stimulating the production of
bioactive compounds. This knowledge could serve as a basis for further investigations of the
environmental impact on plant productivity.

Pe3rome

@®UTOXOPMOHUTE IUTOKUHUHU Ca OCHOBHM MEIMATOPU Ha PA3BUTHUETO U OKOJHATa Cpeaa,
TJIABHO TI0 BpeME Ha KIETHYHOTO JelieHe W eHAOQUTHHTE B3amMojaehcTBus. Hamrero
u3cieBaHe MPOyYd KakK IUTOKWHUHUTE BIUSAAT BbPXY METAOOIUTHUS CTAaTyC Ha JIe4eOHOTO
pacrenue Nepeta nuda (Lamiaceae). Exk3oreHHOTO mnpuiaraHe Ha aKTHBHH IIUTOKHHHHOBH
dopmu BBpXy in vitro Mexayew3nus Ha N. nuda ctuMynupa MHTEH3UBHO OOpa3yBaHe Ha
KaJyCH M pereHepanus Ha de novo M3ABHKH, KOETO JOBEJE 0 3HAYUTEIHO YBEIWYaBaHE Ha
6uomacara. To3u mpolec € cBbp3aH ¢ HaTpyIlBaHE Ha OKCHJAHTH, KOUTO C€ OTCTPAHSABAT OT
MepOoKCUaa3u, M3noi3Bamy ¢enonmn karo cyoctparu. KamycHata ThkaH, oOpasyBaHa cien
n00aBsiHETO Ha UTOKMHUHA 6-Oen3mnamuHonypul (BAII), neifctBamie kato pesepBoap 3a
3axapu W (EHOJM IO BpEME Ha pAa3NpPENEICHHUETO Ha XPAaHUTEITHUTE BEIIECTBA MEXIY
XpaHHUTEIHATA Cpella M pEereHepupaHuTe pacTeHus. B choTBeTcTBHE C TOBa LIUTOKMHUHBT
3HAYUTETHO TIOBUIIH ChABPKAHUETO Ha MOJISIPHA METa0OJIMTH B CPAaBHEHHE C HETPETHPAHHUTE
in vitro u quBopactsamuTe pactenus. OnocpeacrtsaHoro oT BAIl HaTpynBaHe Ha OCHOBHUTE
¢denonmnn Metabonutu, po3mapuHoBa kucennHa (RA) u xadeena kucenuna (CA),
KOPECHOH/IMpa C BapHalliil B HUBaTa Ha €KCIpecHs Ha TeHUTE, yJacTBAIIM B OMOCHHTE3a UM.
3a paznuKa OT TOBa, HATPYIBAHETO HA MPUAOUIN M EKCIPECHITa Ha ChOTBETHUTE TeHHU HE Os1Xxa
3HAYUTEIHO MOBIUSAHU. B 3aKimoueHne, HaleTo MpoyyBaHe M3sSCHU MEXaHU3Ma Ha JieiicTBHe
Ha UUTOKMHMHUTE B Kynrypara N. nuda in vitro ¥ JeMOHCTpUpa MOTEHIMAla UM 3a
CTUMYJIUpaHE Ha MPOM3BOJCTBOTO HAa OMOAKTUBHU ChEIUHEHMs. Te3u 3HaHUS Morar Ja
MOCITYKaT KaTo OCHOBA 3a IMO-HATATHITHHA W3CJICIBAHNS HA BH3ACHCTBUETO HA OKOJTHATA CpeIa
BBPXY NPOJYKTUBHOCTTA HA PACTEHUATA.



10. Zaharieva A., Rusanov K., Rusanova M., Paunov M., Yordanova Z., Mantovska D.,
Tsacheva 1., Petrova D., Mishev K., Dobrev P., Lacek J., Filepova R., Zehirov G.,
Vassileva V., Misi¢ D., Motyka V., Chaneva G., & Zhiponova M. (2023). Uncovering the
Interrelation between Metabolite Profiles and Bioactivity of In Vitro-and Wild-Grown
Catmint (Nepeta nuda L.). Metabolites, 13(10), 1099, Scopus Q2, IF 3.5

Summary

Nepeta nuda L. is a medicinal plant enriched with secondary metabolites serving to attract
pollinators and deter herbivores. Phenolics and iridoids of N. nuda have been extensively
investigated because of their beneficial impacts on human health. This study explored the
chemical profiles of in vitro shoots and wild-grown N. nuda plants (flowers and leaves)
through metabolomic analysis utilizing gas chromatography and mass spectrometry (GC—
MS). Initially, we examined the differences in the volatiles’ composition in in vitro-
cultivated shoots comparing them with flowers and leaves from plants growing in natural
environment. The characteristic iridoid 4a-a,7-B,7a-a-nepetalactone was highly represented
in shoots of in vitro plants and in flowers of plants from nature populations, whereas most
of the monoterpenes were abundant in leaves of wild-grown plants. The known in vitro
biological activities encompassing antioxidant, antiviral, antibacterial potentials alongside
the newly assessed anti-inflammatory effects exhibited consistent associations with the total
content of phenolics, reducing sugars, and the identified metabolic profiles in polar (organic
acids, amino acids, alcohols, sugars, phenolics) and non-polar (fatty acids, alkanes, sterols)
fractions. Phytohormonal levels were also quantified to infer the regulatory pathways
governing phytochemical production. The overall dataset highlighted compounds with the
potential to contribute to N. nuda bioactivity.

Pe3rome

Nepeta nuda L. e meuebHO pacTeHHe, 0OOTAaTeHO C BTOPUYHH METAOOIUTH, KOWUTO
MIPUBJIMYAT ONPAIIUTEIN U OTOIBCKBAT TPEBOMACHU KUBOTHU. DeHOINTE U UPUAOUANTE HA
N. nuda ca mUPOKO H3CIENBaHU MOpagu OJArONPHUATHOTO MM BB3JEHCTBHE BBPXY
YOBEMIKOTO 3/paBe. B ToBa mpoyuBaHe H3cieABaxMe XUMUYHHUTE MPOGUIN Ha in Vvitro
U3IBHKU U TuBopacTsy pactenns N. nuda (uBeToBe u icTa) ype3 MeTabOIOMEH aHaJH3,
u3non3Bail rasoea xpomarorpapusi u maccrnekrpomerpus (GC-MS). IIbpBoHauamHO
u3cieBaXMe pPa3JIMKUTE B CbCTaBa Ha JIETJIMBHUTE BELIECTBA B in Vitro OTTJeNaHUTE
U3JIbHKH, CPABHSIBANKU I'M C LIBETOBE U JIMCTA OT PAaCTEHUs, PacTSIU B €CTECTBEHA Cpe/ia.
XapakTepHUAT wupuaous 4a-o,7-f,7a-o-HemeTajakToH Oellle CHUJIHO TMPeJICTaBeH B
M3IbHKUTE Ha In Vitro pacTeHHs U B LIBETOBETE Ha PAacTEHUS OT MPUPOJHU MOIMYNALIUH,
JI0KaTO TIOBEYETO MOHOTEPIEHU Osxa B M300MJIME B JMCTaTa HA PACTEHHs, OTIIICKIAHU B
npupoaara. M3pectHure in vitro OMOJOTUYHU aKTUBHOCTH, BKJIIOUBAIIY aHTHOKCHUJIAHTEH,
aHTUBUPYCEH M  aHTHOAKTepualeH  TNOTEHIMal, 3aeJHO C  HOBOOLCHEHUTE
MIPOTUBOBB3MATUTETHN €()EeKTH, MTOKa3BaT Kopesalus ¢ 00II0TO ChIbpKaHuE Ha (PEeHONH,
penyuupan 3axapd W HUICHTU(OUIUPAHUTE METaOOJUTHH NUPOPHIN B TOJISAPHUTE
(OpraHM4YHM KHCETUHH, aMUHOKHCEIIMHHU, alIKOXOJIH, 3axapd, (EHOJH) U HENOJSPHUTE
(MacTHM KMCENMHH, ajJKaHM, cTeposn) ¢pakuuu. OUTOXOPMOHAIHUTE HUBA ChIIO Osxa
oTpesieNieH KOJMYECTBEHO, 3a Ja C€ HANpaBAT HM3BOAM 3a PETyJaTOPHUTE IBTHUINA,
YIIPaBJISBALIM IPOU3BOJCTBOTO HA GUTOXUMHUKAIH. L{AT0CTHUAT HAOOP OT AAHHU NOJUYEpTa
ChEIMHEHUSATA C TIOTEHIMA Ja JOoTpHHecar 3a OuoaktuBHocTTa Ha N. nuda.



11. Mantovska D., Zhiponova M., Georgiev M., Alipieva K., Tsacheva I., Simova S. and
Yordanova Z. (2022). Biological Activity and NMR-Fingerprinting of Balkan Endemic
Species Stachys thracica Davidov. Metabolites, 12, 251, Scopus Q2, IF 3.5

Summary

Stachys thracica Davidov is a Balkan endemic species distributed in Bulgaria, Greece, and
Turkey. In Bulgaria, it is classified as “rare” and is under the protection of the Bulgarian
biodiversity law. The aim of our study was to develop an efficient protocol for ex situ
conservation of S. thracica and to perform comparative NMR-based metabolite profiling
and bioactivity assays of extracts from in situ grown, in vitro cultivated, and ex vitro
acclimated plants. Micropropagation of S. thracica was achieved by in vitro cultivation of
mono-nodal segments on basal MS medium. Ex Vitro adaptation was accomplished in the
experimental field with 83% survival while conserved genetic identity between in vitro and
ex vitro plants as shown by the overall sequence-related amplified polymorphism marker
patterns was established. Verbascoside, chlorogenic acid, and trigonelline appeared the
main secondary metabolites in in situ, in vitro cultivated, and ex vitro acclimated S.
thracica. High total phenolic and flavonoid content as well as antioxidant and radical
scavenging activity were observed in in situ and ex vitro plants. Further, the anti-
inflammatory activity of S. thracica was tested by hemolytic assay and a high inhibition of
the complement system was observed. Initiated in vitro and ex vitro cultures offer an
effective tool for the management and better exploitation of the Stachys secondary
metabolism and the selection of lines with high content of bioactive molecules and
nutraceuticals.

Pe3iome

Stachys thracica Davidov e OankaHCKM eHIEMHYEH BHJ, pa3npocTpaHeH B boirapus,
I'epuus u Typuus. B bearapus toif e knacuduuupan kaTo ,,paabK* U € 1o 3aKpuiaTa Ha
OBJITApCKUs 3aKOH 32 OMOJIOTUYHOTO pazHooOpaszue. Llenta Ha HaeTo Mpoy4yBaHe Oere 1a
pa3paboTuM eheKTHBEH MPOTOKOJ 3a eX situ oma3BaHe Ha S. thracica u ma u3BBpHIIMM
cpaBuutenHo SIMP-06asupano mpoduiarpane Ha METaOOJUTH W aHAIU3M Ha
OMOaKTHBHOCTTA Ha EKCTPAKTH OT in situ OTIJIEXKAAHH, in Vitro KyITUBUPAHU M €X Vitro
aKJIMMaTU3UpaHK pacTeHus. Mukpopa3sMHOXkaBaHeTo Ha S. thracica e mocTuraato upes in
vitro KyJATHBHpaHe Ha €JHOBB3JIOBH CErMEHTH BbpXYy ocHOBHa MS cpena. Ex Vitro
ajanranusATa € OCBIIECTBEHAa B EKCIEpUMEHTAIHOTO mosie ¢ 83% onensBaHe, Karo
CBHIIEBPEMEHHO € YCTAaHOBEHA 3alla3eHa FeHeTUYHA UJICHTUYHOCT MEXTy in Vitro u ex vitro
pacTeHusITa, KakTo ce BIKJA OT ISIOCTHUTE MOJENIM Ha MapKepUTE 3a CEKBEHIIMOHHO
CBbp3aH ammudunupad noiumMopduszbM. Bepbacko3ua, XIJIOporeHHa KHCEIMHA U
TPUTOHEJIMH C€ OKa3axa OCHOBHHUTE BTOPUYHM MeTabOIMTH B in situ, in vitro
KyATHBUPAaHUTE W €X Vitro aximmarusupanure S. thracica. Bucoko o0mio ¢eHonHO M
(ITaBOHOMIHO CHIBpIKAHUE, KAKTO W AHTHOKCHIAHTHA W PATUKAIOYIIABSIA aKTHBHOCT
0sixa HaOM01aBaHM B in situ M ex vitro pacteHus. OcBeH TOBa MPOTHUBOBB3NAIUTEIHATA
akTHBHOCT Ha S. thracica e TecTBaHa 4pe3 XEeMOJIUTHYCH TECT U € HAOJIF0IaBaHO BHUCOKO
MHXUOMpaHe Ha cucTeMaTa Ha KoMIleMeHTa. IHuIuupanuTe in vitro u ex vitro KynTypu
npejyiarat eeKTHBEH HHCTPYMEHT 3a YIIPaBJICHUE U TI0-00p0 U3IMOJI3BaHE HA BTOPUIHUS
MeTabonm3bM Ha Stachys m cenmekius Ha JIMHUM C BUCOKO ChAbP)KaHWE Ha OMOAKTHBHU
MOJIEKYJIM ¥ HYTPalleBTUYHH.



12. Todorova N., Rangelov M,. Bogoeva V., Stoyanova V., Yordanova A., Nikolova G.,
Georgiev H., Dimitrova D., Mohedin S., Stoyanova K., Tsacheva I. (2021). Anti-ldiotype
scFv Localizes an Autoepitope in the Globular Domain of C1q. Int. J. Mol. Sci., 22, 8288,
Scopus Q1, IF 4.9

Summary

We addressed the issue of C1q autoantigenicity by studying the structural features of the
autoepitopes recognized by the polyclonal anti-C1q antibodies present in Lupus Nephritis
(LN) sera. We used six fractions of anti-C1q as antigens and selected anti-idiotypic scFv
antibodies from the phage library “Griffin1”. The monoclonal scFv A1 was the most potent
inhibitor of the recognition of C1q and its fragments ghA, ghB and ghC, comprising the
globular domain gClq, by the lupus autoantibodies. It was sequenced and in silico folded
by molecular dynamics into a 3D structure. The generated 3D model of Al elucidated CDR
similarity to the apical region of gC1q thus mapping indirectly for the first time a globular
autoepitope of C1g. The VH CDR2 of A1 mimicked the ghA sequence GSEAD suggested
as a cross-epitope between anti-DNA and anti-C1q antibodies. We therefore hypothesize
that the cross-reacting anti-dsDNA could be dragging Clq initially into the context of
autoimmune response by turning it into autoantigen, and as a result anti-gC1q antibodies
act like a trigger of the clinical outbreak of Clg-associated autoimmunity. Other potential
inhibitors of the recognition of Clq by the LN autoantibodies among the selected
recombinant antibodies were the monoclonal scFv F6, F9 and A12.

Pe3iome

B ToBa wu3cnenBane mnpoyunxme aBToaHTUreHHocrta Ha Clg, Karo aHaiIuM3Mpaxme
CTPYKTYPHUTE XapaKTEPUCTHUKUA HA ABTOEMMTOIIUTE, PA3MO3HABAHU OT MOJUKIOHATHUTE
antu-Clq aHTHTENa, IPUCHCTBAIIM B CEPYMHTE Ha manueHTu ¢ aynycen Hedpurt (JIH).
N3non3Baxme mect Qpakuuu Ha aHTH-Clq KaTo aHTUTEHW U CENEKIHOHHpaxMe
antuuguotunHu scFv antutena ot ¢arosara Oubnmoreka ,,Griffinl*. MoHOKIIOHATHOTO
scFv Al Oeme Hail-MOIIHUAT MHXUOWTOp Ha pasno3HaBaHeTro Ha Clq W HeroBuTe
¢parmentu ghA, ghB u ghC, usrpaxnamu rnobynapuus nomen gClq, oT aynmycHuTe
aBroantutena. Toi e cexkBenupan u N SiliCO HarpHAT Ype3 MosiekyaHa TUHaMHKa B 3D
ctpykrypa. ['enepupanust 3D monen Ha Al mokasa cxoncrtBoro Ha CDR ¢ anmkamHaTta
obmact Ha gClq, Karo Mo TO3M HAYWH 32 MIBPBH BT KOCBEHO JOKAIM3Hpa TI00yIapeH
aBroenuron Ha C1q. Vi CDR2 Ha A1 umutupa nocnenosarenHocrra GSEAD B ghA, xosiTo
€ MpeUIokKeHa KaTo KpbcTocad enuron Mexxay antu-J{HK u antu-Clq anturena. Eto 3amo
mperoiaramMme, 4e Kpbcrocano pearupammure antu-J{HK anturena moxe na ysimuat C1q
II'bPBOHAYAIIHO B KOHTEKCTA HA aBTOMMYHHUS OTTOBOP, KaTO I'0 MPEBPHILAT B ABTOAHTUTEH,
U B pe3yiarar Ha ToBa aHTU-gClq aHTMTEnaTa NIEMCTBAT KATO CHOYChK HA KIMHUYHOTO
Hayamo Ha aBTOMMYyHHUTeTa, cBbp3aH ¢ Clq. Jpyru mNOTeHIMATHU WHXUOUTOpU Ha
pasno3HaBaneTo Ha Clq OT JIymyCHUTE aBTOAHTHUTENA Cpell M30paHUTE PEKOMOWHAHTHU
aHTuTeaIa ca MoHokoHaiHuTE scFv F6, FO u A12.



13. Nikolova G., Georgieva Y., Atanasova A., Radulova G., Kapogianni A., Tsacheva .
(2021). Autoinduction as Means for Optimization of the Heterologous Expression of
Recombinant Single-Chain Fv (scFv) Antibodies. Molecular Biotechnology, 63(11),
1049-1056, DOI 10.1007/s12033-021-00363-2, Scopus Q2, IF 2.4

Summary

The monoclonal antibodies and the recombinant antibody fragments are widely used in the
biotechnology studies and in medicine as a powerful therapeutic and diagnostic tool. The
most commonly used recombinant antibody fragments are single-chain fragment variable
(scFv) because of their small size and minimal immunogenicity while still retaining high
affinity antigen binding. A wide range of expression systems such as bacterial and
eukaryotic cell systems enable the sufficient production of scFv antibodies. However, their
stable expression in soluble form and correct protein folding are often insufficient. In the
present study, we present the autoinduction as a key element of the optimized scheme for
heterologous expression of human monoclonal scFv antibodies (clones Al and Al12) in
Escherichia coli HB2151, which resulted in twofold increase of the total protein yield in 24
h.

Pe3rome

MOHOKJIOHATHUTE aHTUTENIA ¥ PEKOMOMHAHTHHUTE (parMEHTH HAa aHTHUTENA CE€ U3I0JI3BaT
[IMPOKO B OMOTEXHOJIOTUYHUTE M3CICABAHUSA M B MEIUIIMHATA KATO MOII[HO TEPANIeBTUYHO
U JUArHOCTHYHO cpeacTBO. Haii-uecTo w3mos3BaHuTe (parMEHTH Ha PEKOMOMHAHTHHU
aHTHTEJa Ca eIHOBEPHIKHUTE aHTHTeNa (SCFV) mopaau Maikus UM pa3Mep ¥ MUHMMaTHaTa
UM UMYHOTEHHOCT, KaTo ChIIEBPEMEHHO 3ala3BaT BHCOK a(UHHUTET Ha CBBP3BAaHE C
antureHa. Illupoka rama OT €KCIIPECHOHHHM CHUCTEMH, KaToO HampuMmep OaKTepHaHU U
C€YKapUOTHH KJICThYHH CHCTEMH, TO3BOJISIBAT JOCTAThYHO MPOU3BOACTBO Ha ScFv
aHTHUTEeNIa. BBIOpekun TOBa, TsAXHATa CTa0MIIHA €KCIpecHs B pa3TBopuMa (Gopma u
MPAaBUJIHOTO MPOCTPAHCTBEHO HAarbBaHe Ha MPOTCHMHAa 4YECTO ca HEAOCTaThbYHU. B
HACTOSIIIOTO W3CIICABAHE TMPEACTABIME AaBTOMHIYKIIMATA KATO KJIFOYOB €JIEMEHT OT
ONTUMH3UpPaHA CXEMa 3a XETEPOJIOKHA CKCIpPEeCHs Ha YOBEIIKM MOHOKIOHATHU ScFv
antutena (kmonoBe Al m Al12) B Escherichia coli HB2151, koeto Boau 10 ABYKpaTHO
yBEIIMYEHUE Ha 00IIHUs JOOUB Ha MPOTEHHHU 3a 24 Jaca.



14. Rangelov M., Todorova N., Tsacheva I. (2017). In silico investigation of single-chain
variable fragment (scFv) antibody, structurally similar to native C1q globular heads.
BULGARIAN CHEMICAL COMMUNICATIONS, Special Issue E, pp. 50 — 53. Scopus
Q4, 1F0.238

Summary

In this study a homology model of the selected single-chain variable fragment (scFv)
inhibitory antibody Al is generated using Generalized Born/VVolume Integral (GB/VI)
methodology and MMFF94 force field. Comparative analysis of scFvAl homology model
and gClqg fragments, ghA, ghB and ghC, is further used to find conformational and
electrostatic similar regions, crucial for the biological binding regions in Clg globular
heads.

Pe3rome

B ToBa u3cnenBaHe cb31a10XME XOMOJIOKEH MOJIET Ha aHTU-UIMOTUITHOTO SCFV aHTUTSLIO
Al upe3 merononorusta Generalized Born/Volume Integral (GB/VI) u cunoBoto mose
MMFF94. CpaBuutennust aHaiu3 Ha XxoMoioxuus wmonen Ha scFvAl u gClq
¢parmentute, ghA, ghB u ghC, ce wusnon3Ba NOMBIHUTENHO 3a HaMHMpaHE Ha
KOH(OPMAIIMOHHHU H €JIEKTPOCTATUYHN CXOIHU 00JIaCTH, KOUTO Ca OT pelaBallo 3HaYeHNE
3a OMOJIOTMYHO aKTUBHUTE 00JIaCTH Ha CBBbP3BaHe B I100ynapHuTe nomeHu Ha Clq.

15. lvanova I., Tsacheva I. (2015). Microbial Sensors Based on Nanostructures. Recent
Patents on Nanomedicine, 5(1), 59-65, DOI: 10.2174/18779123050115060512031),
Scopus Q3, SJR 0.23

Summary

In our review we emphasize on microbial sensors for detecting pathogens and on the
“hardware” — the type of nanostructures used as a pad of bio sensing element. The main
object is different type of nano-structured material used in the sensing process — non
functionalized metal nanoparticles and functionalized sensors as antibody-coated and
aptamer-coated nanostructures and thin films. The latter have shown high selectivity and
sensitivity and appear to be promising for future applications in medicine and environmental
testing. Our investigation proved the sensitivity of thin zinc oxide films to bacterial quantity
of Gracilicutes and Firmicutes bacteria. The observed sensitivity was a single cell in a drop
of water, but the change of potential to Pseudomonas cells was almost ten times higher than
to Bacillus.

Pe3rome

B To3u 0030p pasriexnaMe MUKpOOHHWTE CEH30pU 3a OTKpMBaHE Ha MAaTOreHH U Ha
»Xaplyepa“ - BHJIa HAaHOCTPYKTYpPH, H3IMOJI3BAaHM KaTO MOJUIOKKA Ha OMOCEH30pHUS
enieMeHT. OCHOBEH O0EKT ca pa3IM4YHUTE TUIIOBE HAHOCTPYKTYPHU - HEPYHKIIMOHATU3UPAHU
METaJTHU HAaHOYACTUIU U (YHKIHMOHAIU3UPAHU CEH30pU KAaTO HAHOCTPYKTYPU M THHKHU
¢buaMu, OKPUTH C aHTUTENa U antamepu. [locneaHuTe ca nokasaau BUCOKA CEIEKTUBHOCT



16.

Y 9yBCTBHTEIHOCT M W3MICKAAT OOCIIABAIIY 32 OBJCIIM MPUIOKEHUS B MEIUIIMHATA U
€KOJIOTMYHUTE TecToBe. Hammero u3cienBaHe IMOKa3a YyBCTBHTEITHOCTTA HA THHKHTE
GuIMH OT IIMHKOB OKCHI KbM KoymdecTBOTO Oakrtepuum ot Gracilicutes u Firmicutes.
HaGmonaBanata 4yBCTBUTETHOCT € €HA KJIETKa B Kalka BOJa, HO TMpOMSHATa Ha
MOTEHIHaIa KbM KJIETKUTE Pseudomonas € moutH JeCeT IIbTH 0-BUCOKA, OTKOJIKOTO KbM
Bacillus.

Rakleova G., Keightly A., Panchev I., Tsacheva I., Tchorbadjieva M. (2010). Cysteine
proteinases and somatic embryogenesis in suspension cultures of orchardgrass (Dactylis
glomerata L.). General and Applied Plant Physiology, 36(1-2):100-109

Summary

Somatic embryogenesis in cell suspension cultures provides a good model system for
investigating early plant development. The conditioned medium harbors a complex array of
molecules, mainly derived from the cell walls, which may exert a promotive or inhibitory
effect on embryo development. In this study the analysis compared the proteases from the
medium of embryogenic suspension cultures of Dactylis glomerata L. during early stages
of somatic embryogenesis and non-embryogenic suspension cultures during unorganized
cell proliferation. A varying set of acidic protease isoenzymes accompanied the
development of both lines. Based on the sensitivity to specific protease inhibitors, a 70 kDa
serine proteinase and several 36 kDa cysteine proteinase isoforms (pl 4-5.5) were identified.
The 70 kDa serine proteinase was found in the medium and the cell wall of the embryogenic
and non-embryogenic cell lines during all stages of development. Interestingly, the 36 kDa
cysteine proteinase isoforms were present in the extracellular proteins from the medium and
the ionically bound cell wall fraction of the embryogenic cell lines only suggesting that the
enzyme(s) may play an essential role for early somatic embryo development.

Pe3rome

ComarnyHara eMOpuoreHes3a B KIEThYHM CYCHEH3MOHHHM KYJITYpH Ipe/CTaBlisiBa j00pa
MOJIEIHA CHCTEMa 3a W3CIIEBAaHE Ha pPAaHHOTO pa3BUTHE Ha pacTeHHATa. B
KOH/IMIIMOHUPAHATa cpeJia ce ChbpkKa CI0KEH Habop OT MOJIEKYJIH, MPEIUMHO MOTY4EeHU
OT KJIETBYHHUTE CTEHH, KOUTO MOTAT JIa OKa3BaT CTUMYJIMPAIL WJIH HHXHOUpaII eeKT BbpXY
pa3BUTHETO Ha eMOpHOHa. B ToBa n3cnenBaHe aHaIM3bT CPABHSABA IPOTEA3UTE OT Cpeaara
Ha eMOpHOTreHHHU cycrieH3noHHu KyaTypu ot Dactylis glomerata L. mo Bpeme Ha paHHuTe
eTanu Ha COMaTHYHa eMOpHOreHe3a 1 HeeMOPHUOTeHHU CYCIIEH3UOHHU KYJITYpH IO BpeMe
Ha HEOPTaHW3UPAHO KIETHYHO pa3MHOXKaBaHe. Pa3nnyeH HaOOp OT KHCEMMHHU MPOTEa3HU
M30€H3UMHU ChIIBTCTBA PA3BUTHUETO HA IBETE IMHUH. Bb3 0CHOBA Ha UyBCTBUTEIIHOCTTA KbM
cnenupUUHU TPOTEa3Hn HHXUOUTOPH Osixa HMIACHTU(PHUIIMPAHH CEPUHOBA MPOTEaza C
pazmep 70 kDa 1 HSKOJIKO IMCTEHMHOBH MpoTeasHu u3odpopmu ¢ pasmep 36 kDa (pl 4-5,5).
CepunoBara mnpotemHaza 70 kDa e orkpura B cpemara W KJI€TbUHAaTa CTEHA Ha
eMOpHOTeHHUTE U HEEMOPUOTCHHUTE KJIEThYHH JIMHUU Tpe3 BCUUKU €Talu Ha pa3BUTHE.
HNutepecnoto e, ye uzodopmure Ha 36 kDa mnmcremHoBa mpoTerWHa3a ce HamMupar B
W3BBHKJIETHYHUTE MPOTEHHU OT cpelaTa M HOHHO CBbp3aHaTa (pakius Ha KIeThYHATa
CTeHa caMO Ha eMOPHOreHHHUTE KJIETHbUHU JIMHUM, KOETO MpeJrnosiara, 4e €H3UMBbT(UTE)
MOKe J1a Urpae(T) ChLIECTBEHA POJIs 32 PAHHOTO Pa3BUTHE HA COMAaTUYHUSA EeMOPHOH.



