Pe3ioMeTa Ha cTaTHM HA AHTJIMHCKH U OBJATapPCKHU, YYACTBAIUM B CIPaBKAaTa 3a
U3NMbJIHeHNeTo HA u3nuckBanusaTa cnopex 3PACPB u te3u na UMukb na nou. Anapei
Yopobanos, 10.
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Intravenous immunoglobulin up-regulates the expression of the inhibitory FcyIIB receptor on
B cells. Immunol Cell Biol 2009, 87, 529-533.

Intravenous  immunoglobulin ~ (IVIg) preparations are known to modulate
autoimmune/inflammatory diseases through several F(ab’)2- and Fc-dependent mechanisms.
In this study, we show that the in vitro and the in vivo exposure of B lymphocytes from lupus-
prone and from healthy mice to IVIg results in an increased expression of their surface
inhibitory FcclIB receptors. Further, this exposure enhanced the ability of a chimeric antibody,
cross-linking FccRIIB and immunoglobulin receptors on DNA-specific B lymphocytes, to
suppress 1gG anti-DNA antibody production. F(ab’)2 fragments of IVIg had a similar activity
as the intact preparation, whereas Fc fragments had no effect. This study describes a novel
approach with clinical relevance for modulating B lymphocyte activity.

NHTpaBeHo3eH MMYHOIJIO0YJIMH NMOBHIIABA €KCIPECHATA HA HHXMOMTOPHUS pelenTop
FeylIB, namupamn ce Bbpxy B kierku.

N3BecTHO e, ue pasnuuHuTe PopMU Ha HHTPOBEHO3eH UMyHOTrI00yauH (IVIg) morar
Jla MOJIyJaupaT aBTOMMYHHHW/ BB3MAIWTETHU 3a00JsBaHus 4pe3 Hskoako F(ab’)2- u Fc-
3aBUCHMH MEXaHu3Ma. B To3u Tpya, HUE MOKa3zaxme, uye B3auMoielicTBre Ha B mumdonuT,
OT MHUIIKHU C JIYIIYC U OT 3[paBU MHIIKH, iN Vitro u in vivo, ¢ IVIg Boau 10 moBuiraBane Ha
eKCcIIpecusTa Ha oBbpXHOCTHUTE HHXHOUTOpHU FeylIB penienrropu. Chimo Taka, To yBenndyaBa
CcocoOHOCTTa HA  XWMMEPHO  aHTUTIIO, CBBp3Bamo  KpbhcTocano  FeylIB  m
uMmyHorsnoOynuHoBute peuentopu Bbpxy JHK-cnenuduunure B numdonuTtu, na norucka
npon3BoicTBOTO Ha aHTU-/{HK Url" antutena. F(ab’)2 ¢parmenture ot [VIg numat nonobHa
aKTUBHOCT, Jokato Fc ¢parmentute HsAMar TakbB edekT. Hamero mpoyuBaHe omucBa
WHOBaTHBEH IMOXOJ C KIMHMYHA 3HAYUMOCT 3a MOJyJIMpaHe Ha aKTUBHOCTTa Ha B
nuMdonuTure.

2. Nikolova K., Mihaylova N., Voynova E., Kerekov N., Gesheva V., Prechl J., Nikolova
M., Tchorbanov A. Re-establishing tolerance to DNA in humanized and murine models of
SLE. Autoimmun Rev 2010, 9, 499-502.

DNA-specific B cells in SLE represent a logical target for therapeutic intervention. We
hypothesize that it is possible to re-establish tolerance to native DNA in SCID mice with cells
transferred from SLE patients or from lupus-prone MRL/Ipr mice by administering chimeric
molecules, containing a monoclonal antibody against inhibitory B cell receptors coupled to a
peptide that antigenically mimics DNA. These protein-engineered molecules are able to co-
crosslink selectively the antigen receptors of B cells possessing anti-native DNA specificity
with the inhibitory surface receptors, thus delivering a strong suppressive signal.



IloBTOpHO M3rpaxaane Ha Toaepanc kbM JHK npu Xymanu3upanm u MUIIM MOJIeJIM HA
CHCTEMEH JIYIIYC epUTeMaTo3ycC

Enun ot nornyHuTe noaxoau 3a Teparus Ha cuctemen Jynyc epuremarosyc (CJIE) e
¢doxycupan Bbpxy JAHK- cnemmuduunure B kmetku. Cnopen Hac € BB3MOXHO Ja Obae
BB3CTaHOBEH TOJIEPaHCHT KbM coOcTBeHH Mosiekynu JIHK B SCID mumku, Tpancdepupanu ¢
KJICTKM OT mnanueHtd, nuarHoctuiupanu cbe CJIE wim ¢ wietkun ot MRL/Irp murikw,
npeapasnosnoxkeHu kpM passutrero Ha CJIE. ToBa Ou OMIIO MOCTHKUMO 4Ype3 Tepamus ¢
XUMEpPHU MOJIEKYJIM, KOUTO CBhIbpKAaT MOHOKJIOHAJIHO AHTUTAJIO cpelly noTuckam B-
KJIETBYEH penenTop, cebp3ano ¢ nentuau, umutupamu JHK. Te3u cuaTeTHYHM MOJIEKYynn
oMmpexBaT B- kneTbunu perienropu, nputexasaiu antu-HK crienudurynoct ¢ uaxubupaniu
MOBBPXHOCTHU perentopu. IMeHHo ToraBa Ouxme reHepupainy CUiIeH MOTHCKAIl CUTHAIL.

3. Dimitrova I., Gesheva V., Nikolova K., Mihaylova N., Todorov T., Nikolova M. and
Tchorbanov A. Target silencing of disease-associated B-lymphocytes by chimeric molecules
in SCID model of pristane-induced autoimmunity. Lupus 2010, 19(11), 1261-1271.

Systemic lupus erythematosus (SLE) is an autoimmune disease characterized by the generation
of autoantibodies against a diverse array of self-antigens. The B cells producing
immunoglobulin G (IgG) antibodies to double-stranded DNA appear to play a main role in the
disease progression. Their specific elimination is a reasonable mechanism for effective therapy
of SLE. The presently used approaches for silencing autoreactive disease-associated B cells are
nonspecific and more precise therapies are needed. We have previously constructed a chimeric
protein molecule consisting of several DNA-mimotope peptides coupled to a rat monoclonal
anti-mouse CD32 (FcgRIIb) antibody. The mineral oil pristane induces a lupus-like syndrome
in non-autoimmune mice leading to the development of glomerulonephritis and lupus-
associated autoantibodies. In the present paper, using a pristane-induced autoimmune model in
SCID mice, we analyzed the ability of the chimeric antibody to suppress selectively the
autoreactive B lymphocytes by cross-linking B-cell surface immunoglobulin receptors with the
inhibitory 1gG FcgRIIb receptors. Treatment with DNA-like chimeric molecules inhibited B-
and T-cell proliferation, restricted the number of anti-DNA antibody-producing cells and
suppressed the generation of IgG anti-DNA antibodies. In contrast, phosphate buffered saline
(PBS)-injected control mice experienced an increase of disease-associated antibody levels and
developed glomerulonephritis similar to pristane-treated donor Balb/c mice.

[eseHacoyeHo MOTHCKaHe HA MATOJOrMYHU B imMdouuTn ype3 XuMepHU MOJIEKYJIH B
SCID mopaen Ha npucTAH-UHAYUHPAH ABTOUMYHUTET

Cuctemen nynyc epuremarosyc (CJIE) e aBTouMyHHO 3a00J11BaHe, XapaKTepU3UpPaIIo
ce ¢ TEHEePUPAHETO Ha aHTHUTENA CPElLy LIUPOK CIEKThP OT COOCTBEHU aHTUTeHU. B kierkure,
kouto mpoayuupar umyHornooynmuuu (1gG) cpemty aBoiiHo-Bepmxkna JTHK mmar ocHoBHa
poJIs B pa3BUTHETO Ha 3a0oisBaHeTo. CrenupUUHOTO €IMMUHUpPAHE HA Te3U JUMQPOLUTH €
ynauHa ctpaTerus 3a epextuBHo Tpetupane Ha CJIE. Hacrosimo u3nosiBaHuTe MOAXOIM 3a
MOTHUCKAaHE HA aBTOPEAKTHBHMTE MATOJOTHMUHKU B KiieTku ca HecrenupuuHu — UMaMe HyX/a



OT HO-IIpeuu3Hu Tepanuu. IIpeaxonHo, HUE CH31aA0XME XMMEPHU NPOTEUHOBU MOJIEKYIIH,
chCTOSIM ce OT MHO)kecTBO JIHK-muMmoTOnHM mentuau, CBbp3aHH 3a ILTBLIE aHTU-MUIIE
CD32 (FcyRIIb) MOHOKIIOHAIHO aHTUTSII0. MHHEPATHOTO MACiIO MPUCTaH MHIYIUPA JTyImyC-
1noi00eH CHHAPOM B 3JIPaBH MHUIIKH — Pa3BHBAT TJIOMEPYIOHE(DPHUT M JIyIIyC-acOLMHpPAHH
aBTOaHTUTENa. B HacTosmara cratus, U3N0J3BaliKy IPUCTAaH-NHYLIMPAH aBTOUMYHEH MOJEI
B SCID mumiku, HHE aHAIM3MpaxMe BB3MOKHOCTTA HAa XMMEPHUTE MOJIEKYIIM Jia TIOTUCHAT
cnenn(pUIHO aBTOpPEaKTUBHUTE B nmumdonunTH, Kato cBbp3axMe eTHOBpEeMEHHO B kineThunms
UMyHOTII00yMHOB penentop ¢ naxuouropuus IgG FeyRIIb penenrop.

Tperupanero ¢ JIHK-nmono6uu xumepHu Mmoinekynun uHxubupa B u T knerpunata
nponudepanus, orpanuan Opost Ha anTH-/{HK aHTHTSII0 ipoayniMpanuTe KIETKH U IOTHCHA
reaepupanero Ha 1gG antu-JIHK anturena. OOpaTHO, KOHTPOHHUTE )KUBOTHA WHXEKTHPAHU
¢ (docharen Oydpep (PBS) mokazaxa mokauBaHe Ha HHMBAaTa Ha MATOJOTMYHHM AHTUTENA U
pa3BrXa TIIyMepoIOHEPPUT, M0I00HO Ha MPUCTaH-TpeTHpaHuTe JoHopHU Balb/c mumkw.

4. Nikolova K., Mihaylova N., Voynova E., Tchorbanov A., Voll R., Vassilev T.
Selective silencing of autoreactive B lymphocytes — following the Nature’s way. Autoimmun
Rev 2010, 9, 775-779.

A novel approach for the selective silencing of targeted autoreactive B lymphocytes is reviewed
that mimics the physiological mechanisms for suppressing B cell activity. It is based on the use
of bi- or tri-specific chimeric antibodies that cross-link BCRs with a pre-selected antigen-
binding specificity with one or more inhibitory types of receptors on the surface of the same
disease-associated B lymphocyte. The effect of these engineered antibodies was proved to be
specific as they only suppressed the production of the targeted pathological antibodies while
sparing those with other specificities. The administration of the chimeric molecules to lupus-
prone MRL/Ipr mice resulted in decreased levels of disease-associated 1gG autoantibodies and
of proteinuria, in the prevention of cutaneous lesions, in decreased sizes of the lymphoid organs
and in prolonged survival. These results prove that it is indeed possible to selectively silence
unwanted B lymphocytes as well as to significantly delay the natural course of a spontaneous
antibody-mediated autoimmune disease.

CesleKTHBHO NOTHCKAHE HA ABTOPeaKTHUBHHU B ImMpouuTH - 10 CTHIKHUTE HA IPUPOJATA

B Hacrosmero wuscienBaHe € pasriieJaH HMHOBaTHBEH IIOJIXOJ 3a CEJIEKTUBHO
[IOTHUCKAaHE Ha aBTOpeakTUBHU B mumMdonutu, koito uMUTHPa PU3HOIOTHYHUTE MEXAHU3MH,
MOTUCKAIIIM aKTUBHOCTTA Ha B kietkure. [loaxoqpT ce ocHOBaBa Ha JIBY- U TpU- CHELM(PUUHU
XUMEPHU aHTUTENA, C BUCOK apUHUTET KbM OIPEETeH aHTUI'eH. Te3U aHTHTeJIa CBbp3BaT
KPBCTOCAHO B-KIETHhUHU PELIENITOPH € €IMH WM TIOBEYE TUIIOBE NOTUCKALIN PELIEITOPU BEPXY
enHa B-kierka, acouuupana c¢ naaeHo 3abonsBane. Crnenn(UYHOCTTa Ha TE€3M aHTUTENa Oe
JI0Ka3aHa MOCPEJICTBOM CIIOCOOHOCTTa MM Ja IMOTHCKAT €IMHCTBEHO IPOM3BOJCTBOTO Ha
naronoruuHu anturena. MRL/lpr mumky, npeapasmnoniokeHHn KbM CHCTEMEH JIYIycC
epuTeMarTo3yc, 0sxa TPETUpaHU C XMMEpPHHUTE aHTHTeNa. VIMEHHO Te3M MMIIKU He pa3BUXa
KOKHU Je3ud. CHpsiMO KOHTPOJHMTE MMIIKH, TPETUPAHUTE MMaxa MO-MaJKU JHUM(POUTHH
OpraHu, HOBHUIIEHA MPOABDKUTENIHOCT Ha JKMBOT, MOHW)KEHU HHMBa Ha marosioruunu Url
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aBTOAHTUTENA W NPOTEHHYpus. Te3u pe3ynraTu IMOKa3BaT, Y€ € BBb3MOXKHO CEJIEKTUBHOTO
MOTUCKAaHE Ha HEeXelnaHn B KiIeTku, KakTo M Ja ce 3a0aBu Pa3BUTHETO HA AHTUTSIIO-
MeIUHPaHO aBTOMMMYHHO 3a00JIsBaHe.

5. Papp K., Végh P., Tchorbanov A., Vassilev T., Erdei A., Prechl J. Progression of the
SLE-like disease drives the appearance of complement activating 1gG antibodies in MRL/lpr
mice. Rheumatology 2010, 49(12), 2273-2280.

Objectives. Nucleic acids are known to induce complement activation, which results in the
masking and removal of apoptotic cells exposing nuclear components. Dysregulation of these
events is characteristic of SLE, a systemic autoimmune disease characterized by the appearance
of ANAs. In this study, we aimed to investigate the relationship between development of ANAs
and their effect on complement activation by nucleic acids.

Methods. We used protein array technology to characterize complement activation by murine
mADbs and polyclonal antibodies against various forms of nucleic acid. Serum samples from
MRL/lpr mice were collected, starting before the onset of the disease till 6 months of age.
Binding of 1gG and its subclasses to dsDNA, ssSDNA, RNA, plasmid DNA and nucleosome
complexes was determined, along with C3 fixation.

Results. We show that complement C3 binding to various forms of nucleic acid that serve as
targets in lupus is absent in normal serum. The addition of dsSDNA-specific mAbs to normal
serum results in the deposition of complement C3 to nucleic acids. In MRL/lpr mice, 1gG
antibodies against various nuclear antigens appear with ageing and disease progression. C3
binding to the antigens is somewhat delayed and suggests that accumulation or maturation of
pathogenic antibodies is required for inducing C3 binding to ICs containing nucleic acids.
Conclusions. C3 deposition on nuclear antigens, therefore, reflects the state of disease
progression in this murine model of SLE.

IMporpecus Ha xynmyc-mox00Ho 3200J1s1BaHe BOIM 10 MOSIBA HA KOMILIEMEHT-aKTHBHP AN
I9G anturena npu MRL/Ipr Mmummkwu.

Henu. M3BectHO e, uYe HYKIEMHOBUTE KHCETMHU WHIYIUpPAT aKTHUBAIUs Ha
KOMILJIEMEHTa, KOETO BOJM O MAacKHUpaHE U MpeMaxBaHE Ha aloONTHYHU KIETKH C OTKPUTH
sapeHn KoMnoHeHTu. Hapymienara perynanus Ha Te3u npoiiecu e Tunudna yepta npu CJIE,
CUCTEMHO aBTOMMYHHO 3a0ojsiBaHe, KOeTo ce xapakrepusupa c mnosisata Ha ANA. B
HacTosIaTa pa3paboTKa IMaxMe 3a Lel Ja u3cleBaMe Bpb3Kara MexX Iy pa3BuTreTo Ha ANA
1 TexHUs e(eKT BbXPY aKTUBALMITA Ha KOMIUIEMEHTA OT HYKJIEHHOBU KUCEIUHU.

Metonu. M3non3Baxme TEXHOJIOTHS 3a MPOTEMHOBH MAacHUBH, 3a Jla XapaKTepu3upame
aKTUBAIIMATA HA KOMIUIEMEHTA OT MUIITU MOHOKJIOHAIHYA aHTHUTENA U TIOTUKIOHATHHA aHTUTeNa
cpemty pasauudr (popmu Ha HykieHHOBH kucenuHu. Cepymu ot MRL/Ipr mumku 6sxa
chOMpaHH Mpeld HavaloTo Ha 3a00JsIBaHeTO J0 6-MeceuyHa Bbh3pacT. CBep3BaneTo Ha 10G u



uneropure cyokimacoBe kbM nB/IHK, e/[HK, PHK, mnasmumua JIHK u HykimeozomHU
KOMILJIEKCH Oellie yCTaHOBEHO, ChIbTcTBaHO ¢ C3 dukcupane.

Pesynraru. [loka3Bame, ye cBbp3BaHEeTO HAa KoMILIeMeHTa C3 KbM pazuyHuTe GOPMHU
Ha HYKJIEMHOBU KHCEJIMHM, KOUTO CIYXaT KaTO MMILEHHU IPH JIYILYC, JIUIICBA NP CEPYM OT
3npaBu KoHTpon. Jlo6aBsiHeTo Ha anTH-ABJJHK-crienmpuyan MOHOKIOHATHN aHTHTEIA KbM
HOpPMaJHHUS CcepyM BOAM J0 CBBbp3BaHEe Ha (3 KOMIOHEHTa Ha KOMIUIEMEHTa KbM
HykienHoBuTe Kuceaunu. [Ipu MRL/Ipr MumkuTe ¢ HanpeaBaHe Ha Bb3pacTTa M MPOTPECHs
Ha 3abossBaHeTo ce mosBaBaT |G aHTHTEna cpemry pa3HOOOpa3HU SIPEHU AHTUTEHHU.
Ceb3pBanero Ha C3 KbM aHTUIE€HUTE € HSKaK 3a0aBeHO W MpeArosara, ye € HeoOXOoauMo
HaTpyIBaHE UM Ch3psBaHE HAa MATOI€HHU aHTUTENA, 3a J1a ce MHAYLHpa cBbp3BaHe Ha C3 KbM
MMYHHU KOMIUIEKCH, ChbPKAIIN HYKIEMHOBU KHCEJINHU.

3axmouenue. CrnenoBaTeniHo, oTiaraneto Ha C3 BBbpXY SIPEHH aHTUTCHH OTpassiBa
nporpecusita Ha 3a0osBanero nmpu Muiu mozen Ha CJIE.

6. Gesheva V., ldakieva K., Kerekov N., Nikolova K., Mihaylova N., Doumanova L.,
Tchorbanov A. Marine gastropod hemocyanins as adjuvants of non-conjugated bacterial and
viral proteins. Fish and Shellfish Immunol 2011, 30 (1), 135-142. Q1 25T.

Killed viral vaccines and bacterial toxoids are weakly immunogenic. Numerous compounds
are under evaluation as immunological adjuvants and peptide-carriers to improve the immune
response. The hemocyanins, giant extracellular copper proteins in the blood of many mollusks,
are widely used as immune stimulants. In the present study we investigated the adjuvant
properties of hemocyanins isolated from marine gastropods Rapana thomasiana and Megathura
crenulata. An immunization with Influenza vaccine or tetanus toxoid combined with Rapana
thomasiana hemocyanin (RtH) and Keyhole limpet hemocyanin (KLH) in mice induced an
anti-influenza cytotoxic response lasting at least 5 months and an antibody response to viral
proteins. The IgG antibody response to the tetanus toxoid (TT) combined with RtH or KLH
was comparable to the response of the toxoid in complete Freund’s adjuvant.
The results obtained demonstrate that the both hemocyanins are acceptable as potential bio-
adjuvants for subunit vaccines.

XeMOUMAHUHU OT MOPCKH KOPEMOHOIM KAaTO aJI0BAHTH HAa HEKOHIOTHPAHH
0aKkTepHAJHU U BUPYCHH NPOTEHHHU

Bakcunurte oT nHakTHBHpaHU (YOUTH) BUPYCH U OaKTEpUATHUTE TOKCOUIU ca ciabo
uMyHoreHHH. be30poii cheIMHeHHs ca B MPOIIeC Ha OIIEHKA KaTO OTCHIIUATHA UMYHOJIOTUYHU
aJIIOBAaHTU U TMENTUAN-HOCHTENHN, KOUTO Jia TOA0OPAT MMYHHHUSI OTTOBOp. XEMOIMAHUHUTE,
roJIEMH U3BBHKIETHYHU MEI-ChABPIKAIIY NPOTEUHH B KPHBTA HA MHOKECTBO MEKOTENH , Ca
IIMPOKO M3IOJI3BaHHM KaTO MMYHO CTHMYJAaHTH. B HacTosmmaTa pa3paboTka HUE M3CIeIBaxMe
aJIOBAaHTUTE CBOICTBA HAa XEMOIIMAaHMHHW, HM30JIMPpaHH OT MOpPCKHM KopemoHorn Rapana
thomasiana u Megathura crenulata. imyHu3arms Ha MHUIIKH C TPUITHA BAKCUHA WITH TETaHYCOB



TOKCOHM/]] B KOMOMHanus ¢ xeMolmanuuu ot Rapana thomasiana (RtH) u xemormanun Keyhole
limpet (KLH) unnyupa anTH-uHQIyeHIIa IMTOTOKCHYEH OTTOBOP 3a MOHE 5 Mecela, KakTo u
XyMOpaJieH OTTOBOP KbM BHpYCHHUTE IipoTenHu. OTroBopsT ¢ 1gG aHTHTENa KBM TETaHYCOBHS
tokcou (TT), komOunupan ¢ RtH nnu KLH Gewre cbrnoctaBuM ¢ OTTOBOp KbM TOKCOMZIA B
eiieH aaoBaHT Ha Opoiina. [lomydyenure pe3ynrartu 1okassar, 4ye U JABaTa XeMOILMaHUHA ca
MOIXOISIIH KaTo MOTSHIMAIHN OM0-aI0BaHTH 33 CyOCIMHUYHH BaKCHHHU.

7. Kaloyanova S., Ivanova I., Tchorbanov A., Dimitrova P., Deligeorgiev T. Synthesis
of chloro-substituted analogs of Thiazole Orange - fluorophores for flow cytometric analyses.
J Photochem Photobiol B: Biology 2011, 103, 215-221.

Synthesis, absorption and fluorescence properties of a series of asymmetrical monomethine
cyanine dyes, chloro-containing analogs of Thiazole orange, are reported. Their staining ability
was studied by flow cytometry. The saturating concentrations of each dye that gives a stable
staining intensity have been determined. The ability of dyes B9, B11, B13 to stain live
macrophages and apoptotic splenocytes was investigated. Positive signal in nucleus of adherent
macrophages detected by fluorescent microscopy showed good specificity of B9, B11 and B13
dyes for DNA. In apoptotic assay cells positive for Annexin V were stained more brightly with
the dyes B9, B11 and B13 than with propidium iodide. Despite that B13 showed high DNA
selectivity it induces apoptosis of splenocytes and it is not suitable for detection of dead cells.
The other synthesized chloro-containing analogs of Thiazole orange B9 and B11 can be
successfully used for flow cytometric analyses of DNA content in live cells and for analyses
of cell apoptosis.

CuHTe3 Ha XJopchabp:Kamu aHajgo3u Ha Thiazole Orange-®ayopodopu 3a aHaams ¢
NPOTOYHA U TOMETPHUSA

B macTosimus Tpyn ca AOKIaZBaHM CHHTE3HHMTE, aOCOPOIMOHHU M (hiyopecueHTH
KayecTBa Ha MOopeaulia aCUMETPUYHN MOHOMETHHOBU LIMAHUHOBH Oarpuia, XJIOpChIbpiKally
anano3u Ha Thiazole Orange. OuBersBaiiara UM CrIOCOOHOCT O€ ompezeacHa upe3 MPOTOYHA
uutomerpusi. Taka Oerie ycTaHOBEHAa KOHIEHTpalMsATa HY)KHA 3a MOCTUraHe Ha cTaOuiiHA
WHTEH3UBHOCT Ha onBeTrsBaHe. [Ipoydena Oemre cnocoOHocTTa Ha Oarpuiarta B9, B11 u B13
Ja OLBETAT KHUBU Makpodard H anonTupamiy crieHouuTd. Ypes QuyopecueHTHa
MUKPOCKOTHS O€llie OTPKUT MOJI0KHUTENICH CUTHAIl B sijpaTa Ha aAXEPEeHTHU Makpodaru, KoiTo
nokassa crenuduynoctra Ha B9, B11 u B13 kem JIHK. [lpu ananu3 Ha amonrosa, KIETKU
chabpkaImy AHekCHH AS ce ompeTuxa mo-spko ¢ 6arpwiara B9, B11 u B13, oTtkonkoTo ¢
nponuaueB Hoaua. HezaBucumo, ye B13 mokasa Bucoka cenexkruBHocT kbM JIHK, Garpunoro
WHYIUpa arnonTo3a Ha CIJICHOLUTUTE U CIEA0BATENIHO HE € TIOIXOMSINO 3a pa3rpaHuYaBaHe
Ha MBPTBHU KICTKU. JIpyruTe IBE CHHTE3UPaHH XJIOPChIbp3aliiy Oarpuia, anaiao3u Ha Thiazole
Orange, B9 u B11 morar ycnemrHo ga 6b1aT U3MO0I3BAaHU 32 aHAIU3 Ha ChabpkanueTo Ha JJHK
B JKMBHM KJIETKH, KaKTO U 3a aHAJIW3 HA KJIEThYHA aloNnTo3a.

8. Kerekov N., Mihaylova N., Prechl J., Tchorbanov A. Humanized SCID Mice Models
of SLE. Curr Pharmaceutical Design 2011, 17 (13), 1261-1266.



The pathological DNA-specific B cells in Systemic lupus erythematosus are a logical target for
a selected therapeutic intervention. It has been recently shown that complement receptor type
1 on human B and T-lymphocytes has suppressive activity. The cocrosslinking of this receptor
with the B-cell receptor (BCR) inhibits B cell activation and proliferation and it could be an
attractive new target for negative signal delivery. Experimental therapy in humans is limited
by many restrictions. Severe combined immunodeficiency (SCID) mice, which lack both T and
B lymphocytes and accept xenogenic cells have been used for human cell transfer for
evaluating the pathogenesis of human SLE. We hypothesize that it may be possible to re-
establish tolerance to native DNA in humanized SCID mice with cells transferred from SLE
patients by administering to them a chimeric molecule, containing a monoclonal antibody
against human inhibitory complement receptor type 1 coupled to a decapeptide
DWEYSVWLSN that mimics DNA antigenically. These protein-engineered molecules are
able to cocrosslink selectively the antigen receptors of B-cells possessing anti-native DNA
specificity with the inhibitory surface receptors, thus delivering a strong suppressive signal.

Xymanusupanu SCID Mumm Moesin Ha CCTEMeEH JIYIyC epuTeMaTo3yc

I'enepupanure natonornynu [IHK-cnenuduuynu B kinetku ca normyHa MuiieHa 3a
CEJICKTUBHM Tepanuu 3a cuctemeH nymnyc eputemarosyc (CJIE). Hackopo 6e mokaszaHo, e
perenTop 3a KomJieMeHT Tul 1, Hamupail ce BbpXy doBemwku B- u T- mumbouutu nma
MOTHCKaIla akTUBHOCT. KpbcTocaHo cBbp3BaHE Ha TO3U pelentop ¢ B-kiueTbueH peuentop
OJ0KMpa akTUBHPaHETO Ha B kieTkuTe u TsixHaTa npoaudepanus 1 Moxe Ja 0bJe Mo IX0A1I0
MpH MoiaBane Ha nHXuOupam currai. C men onensBanero Ha nmatorenezara Ha CJIE u mopaau
(akTa, ye eKCIepUMEHTHUPAHETO BHPXY XOpa € CHJIHO OTPaHMYEHO, YOBEUIKU KJIETKH Osxa
tpanchepupanu B SCID mumiku, kouto HiMar T- u B-nmumdouutn u morar na mpuemar
KCEHOTeHHU KJIeTKU. Crnopenl Hac € Bb3MOXKHO J1a ¢€ Bb3CTaHOBH TojepaHchT kbM JJHK B
xymanu3upanu SCID mumiku, nmpurexaBaiim Tpanchepupanu KieTku oT nanueHtu cbe CJIE
ype3 MojJlaraHe Ha MUILIKHUTE Ha Tepanus C XMMEepHa MOJIEKyJIa, CbCTaBeHa OT MOHOKJIOHAIIHO
AQHTUTSIIO CpEIly YOBEUIKM HHXUOMpAIl pelenTop 3a KOMIUIEMEHT Tl 1, cBBbp3aH C
nexarenituia  DWEYSVWLSN, xoiito umutupa antureHeH ydactbk ot JIHK. Tesm
CUHTETUYHU MOJIEKYJIM MOraT H30MpaTelHO U KPbCTOCAHO Ja CBbp3BaT B-kieTbuHU
aHTUTeHHU peuenTtopu, nputexapamu aHTu-JHK cnemuduynoct, ¢ unxuOupamure
MOBBPXHOCTHU PELETITOPHU U 10 TO3W HAYMH J1a MPEAU3BUKAT TOTHCKAHE.

9. Kerekov N., Mihaylova N., Grozdev I., Todorov T., Nikolova M., Baleva M., Nikolova M.,
Prechl J., Erdei A., Tchorbanov A. Elimination of autoreactive B cells in humanized SCID
mouse model of SLE. Eur J Immunol 2011, DOI 10.1002/eji.201141439.

Although the exact etiology of systemic lupus erythematosus (SLE) remains elusive, B-cell
hyperactivity and production of autoantibodies directed to components of the cell nucleus is a
well established pathogenetic mechanism of the disease. Therefore, the targeted inhibition of
DNA-specific B cells is a logical therapeutic approach. The complement receptor type 1 (CR1,



CD35) has been shown to suppress human B-cell activation and proliferation after co-
crosslinking with the BCR, and may serve as a mediator for negative signal delivery.

In order to evaluate this therapeutic approach in a human-like system, we used immune-
restricted SCID mice transferred with PBMCs from SLE patients. The tolerance of these
humanized SCID mice to native DNA was re-established after administration of a chimeric
molecule consisting of a CR1-specific monoclonal antibody coupled to the decapeptide
DWEYSVWLSN that mimics dsDNA. The generated protein-engineered chimera was able to
co-crosslink selectively native DNA-specific BCR with the B-cell inhibitory receptor CR1,
thus delivering a strong inhibitory signal.

OrcrpansiBane Ha aBTopeakTuBHU B kierku B xymanuzupam SCID mumm monen Ha
CJIE

Bobnpekun ye Tounara etuosiorust Ha cucteMuus iaynyc eputemarosyc (CJIE) ocraa
HEU3SICHEHa, YCTAaHOBEH IIATOIC€HETHYEH MEXaHW3bM Ha 3a00JisIBaHETO Cce€ u3pa3siBa B
XUIEPAKTUBHOCT Ha b KJIeTKUTE W MpoayIusTa Ha aBTOAHTHUTEIA, HACOUYEHU KbM KOMIOHEHTH
Ha KIETBYHOTO sfpo. CremoBaTenHo, HacodyeHOoTo mHxuOMpane Ha JIHK-cnmenmuduunu B
KJIETKU € JIOTHYEH TeparneBTu4eH noaxo/. JlokazaHo e, ye komruiemeHt peuentop tum 1 (CR1,
CD35) moTucka KiIeThbYHATa aKTHBAIMs W Tpohudepanus Ha 4YOBEWIKU b KieTku cien
KpbcTOocaHO cBbp3BaHe ¢ BCR u MoOxe na cily’)kM KaTo MOCPEIHHUK 3a NpedaBaHe Ha
OTpUIaTeNIeH CUTHAJ. 3a Jla OLIEHUM TO3U TepaleBTUYEH MOAXO0J] B MOJAOOHA Ha YOBEIIKaTa
cucteMa, HUe usnoia3BaxMe umyHoaepuiutHr SCID MUIIKH, B KOWTO OsiXa MPEXBBPICHU
PBMC ot nammentu cwe CJIE. TonmepantHocTTa Ha Te3u xymanuzupanu SCID MHUIIKH KbM
naruHaTa JIHK Oemie Bp3cTaHOBEHA Ciie/1 TpUjlaraHe Ha XUMEpHA MOJICKYJIa, ChCTOSAIIA CE OT
CR1-cemmdpuyano mAb, cewp3ano ¢ aekanentun DWEYSVWLSN, koiito umutupa ns/IHK.
Cp3nazeHata MpoTEeMHOBA MH)KEHEpHa XuMmepa Oelle B ChCTOSHUE /1a CBBP3Ba CEIEKTUBHO
HatuseH JIHK-cniennduan BCR ceBMecTHO ¢ naxuOupantus B kierpuen penentop CR1, kato
10 TO3U HAYMH Ipe/iaBa CUJICH MHXUOUpAIll CUTHAI.

10. Nikolova, K., Kaloyanova, S., Mihaylova, N., Stoitsova, S., Chausheva, S., Vasilev, A,
Lesev, N., Dimitrova, P., Deligeorgiev, T., Tchorbanov, A. New fluorogenic dyes for analysis
of cellular processes by flow cytometry and confocal microscopy. J Photochem Photobiol B:
Biology 2013, 129: 125-134. DOI 10.1016/j.photobiol.2013.10.010.

Fluorescent microscopy and fluorescent imaging by flow cytometry are two of the fastest
growing areas in the medical and biological research. Innovations in fluorescent chemistry and
synthesis of new dye probes are closely related to the development of service equipment such
as light sources, and detection techniques. Among compounds known as fluorescent labels, the
cyanine-based dyes have become widely used since they have high excitation coefficients,
narrow emission bands and high fluorescence upon binding to nucleic acids. The key methods
for evaluation of apoptosis and cell cycle allow measuring DNA content by several flow
cytometric techniques. We have synthesized new monomethine cyanine dyes and have
characterized their applicability for staining of live and/or apoptotic cells. Imaging experiments
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by flow cytometry and confocal laser scanning microscopy (CLSM) have been also performed.
Two of the dyes have shown high-affinity binding to the nuclei at high dilutions, up to 109 M.
Flow cytometry and CLSM have confirmed that these dyes labeled selectively non-living, e.g.
ethanol-fixed cells that makes them appropriate for estimations of cell viability and apoptosis.
The novel structures proved to be appropriate also for analysis of the cell cycle.

HoBu duyopecuenTHH Oarpumiia 3a aHAIuM3 Ha KJIEThYHH NPOLECH 4Ype3 INPOTOYHA
HUTOMETPHUS H KOH(POKATHA MUKPOCKOIHSA.

@iyopeciieHTHaTa MUKPOCKONHUS U (hIyopeclieHTHaTa BU3yalu3alus uype3 MpoToYHa
IUTOMETPHS ca JIB€ OT Hal-OBP30 pa3BUBAIIUTE ce 00JacTH B cepaTa HA MEIUIIMHCKUTE U
OMOJIOrMYHUTE U3cnenBaHus. Pa3BuTuero Ha (payopeclieHTHaTa XUMUS U CUHTE3HPAaHETO Ha
HOBU Oarpuiia ca TSCHO CBbpP3aHHU C [10100psBaHE HAa M3TOUHULIUTE HA CBETJIMHA U METOAUTE
3a nerekuus. Yecto u3nos3BaHu (IyopeceHTHH MapKepH ca IMaHUHOBUTE Oarpuia, Tbil KaTo
T€ MMAaT BHUCOK KOe(UIMEHT Ha BB30YyXKJaHE, TeCEeH AMANa30H Ha H3JIbYBAHE M BHCOKA
(Gi1yopecueHTHOCT MpU CBbpP3BaHE C HYKIEMHOBH KucelduMHHU. KirouoBuTe MeTonu 3a
MpocieAsBaHe Ha aroNTo3a U KJIEThbUYHUS LHUKbJ TO3BOJISBAT U3MEPBAHETO HA ChABPKAHUETO
Ha JIHK, wm3non3Baiikm mnporoyna nuroMerpus. CHHTE3MpaxmMe HOBM MOHOMETHHOBH
LIMaHUHOBH Oarpuia U oxapakTepu3npaxMe TAXHATA MPHIOKUMOCT MPHU OIBETSIBAHE HA KUBU
W/WaM  anonTUpamy KieTku. [lpoBegoxme eKClepuMEeHTH C MpOoTOYHA LUTOMETPUS U
KoH(oOKaIHa Ja3zepHa ckanupaiia Mukpockornus (KJICM) ¢ men Buzyanu3anus Ha CBETIMHHUS
curHai. J[pe ot Garpuiata moka3zaxa BUCOK aUHUTET KbM KJIETHYHH siipa IPU pa3pekIaHus
1o 10°M. Upes npotouna ruromerpus 1 KJIICM noTespamxmMe, de 6arpuiaaTa ca CiocoOHH J1a
MapKupar CHeu(pUIHO KIETKU, PUKCUPAHU C €THIIOB aJIKOXOJI, TOECT ca MPUIOKHUMH U MPU
OIICHSIBaHE Ha KJIEThYHA KU3HEHOCT/anonTo3a. V3noa3BaHeTo Ha CHHTE3UPAHUTE MOJIEKYIIH €
YMECTHO U IIPU aHAJIU3 HA KJIEThUEH IUKBI.

11. Kerekov N., Ivanova I., Mihaylova N., Nikolova M., Prechl J., Tchorbanov A. Built-in
adjuvanticity of Genetically and Protein Engineered Chimeric Molecules for Targeting of
Influenza A peptide epitopes. Immunol Research 2014, 60(1), 23-34; DOI 10.1007/s12026-
014-8489-0.

Highly purified, subunit, or synthetic viral antigens are known to be weakly immunogenic and
potentate only the antibody, rather than cell-mediated immune responses. An alternative
approach for inducing protective immunity with small viral peptides would be the direct
targeting of viral epitopes to the immunocompetent cells by DNA vaccines encoding antibody
fragments specific to activating cell surface co-receptor molecules. Here, we are exploring as
a new genetic vaccine, a DNA chimeric molecule encoding a T and B cell epitope-containing
influenza A virus hemagglutinin peptide joined to sequences encoding a single-chain variable
fragment antibody fragment specific for the costimulatory B cell complement receptors 1 and
2. This recombinant DNA molecule was inserted into eukaryotic expression vector and used as
a naked DNA vaccine in WT and CR1/2 KO mice. The intramuscular administration of the
DNA construct resulted in the in vivo expression of an immunogenic chimeric protein, which
cross-links cell surface receptors on influenza-specific B cells. The DNA vaccination was
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followed by prime-boosting with the protein-engineered replica of the DNA construct, thus
delivering an activation intracellular signal. Immunization with an expression vector
containing the described construct and boosting with the protein chimera induced a strong anti-
influenza cytotoxic response, modulation of cytokine profile, and a weak antibody response in
Balb/c mice. The same immunization scheme did not result in generation of influenza-specific
response in mice lacking the target receptor, underlining the molecular adjuvant effect of
receptor targeting.

Brpaaena agoBaHTHOCT IPHU FeHHO- U NPOTEMH-UHKEHEPHH XUMEPHHM MOJIEKYJH € 1es
HACOYBAHE HA eNMTOIM OT MeNnTH HA BUpPYC HHJIyeHa A

CuHO MpedncTeHUTe WM CUHTETUYHU BUPYCHM aHTUI€HU ca c1ab0 MMYHOTEHHU U
aKTUBUpAT CaMO aHTHUTSUIOBUS, BMECTO LISUIOCTHUS KIEThYEH UMYHEH OTTOBOP. ANTEpHATUBEH
MOAXO0/]1 33 MHIYIIUPAHE Ha 3alllMTHA UMYHHA PEaKIMs C IOMOIITAa Ha MAJIKU BUPYCHH MENTUAN
01 OUJI0 TMPEKTHOTO HACOYBAHE HA BUPYCHHU €MUTONU KbM UMYHOKOMIIETEHTH KieTKU. ToBa
Moxe n1a ce nmocturHe upe3 JIHK Bakcuna, koaupaiia ¢pparMeHTH OT aHTUTSIIO, cielUu(pUIHU
3a aKTHBHpPAIIUTE MOBBPXHOCTHU KOPELENTOPHU KIEThUHU MIleKylu. Tyk, HUe pa3paboTuxme
HOBa Te€HEeTHMYHa BakcuHa npencraisBama JIHK xumepHa wMonekyma, KosITO Koaupa
XeMariyTaHuH oT uHQIyeHua A Bupyc, cpabpkaiml T- u B-knerbuen enuron. Colo Taka e
CBBp3aHa ¢ MOCJIEIOBATEIHOCT, KOJAUpPAIa ¢THOBEPHKHU BapuaOwiHu ¢pparmentu (SCFV) ot
aHTUTSIIO, crielu(UYHO 3a KO-CTUMYynupail B- kinerbueH peuentop 1 u 2 Ha KOMIUIEMEHTA.
Tasu pexomObunatHa JIHK mornekyna Gere no6aBeHa KbM €yKapHOTEH BEKTOP 32 €KCIIPECHUS U
B nociencreue Oemre n3nomBada karo JIHK Bakcuaa B WT u CR1/2 KO mumikw.

Wmxexktupaneto B Myckyna Ha JIHK koHcTpykTa moBeme a0 iN VIVO CHHTE3 Ha
MMYHOT€HHMSI XMMEpPEH IPOTEHH, KOWTO KPBCTOCAHO CBBP3BA IMOBBPXHOCTHU KIETHUHHU
perenTopu, HaMupaIu ce Bbpxy HHpIyeHa- cnenuduunu B knetku. Bakcunupanero ¢ JIHK
Oerre MmocienBaHO OT CTUMYyJMpaHe ¢ OenThuHa Mosiekyia, nmutupama JJHK xoHcTpykTa,
KOETO JIOBEJE 10 BBTPEKIETHUYHO aKTUBHUpaHe. VMyHu3anusaTa ¢ BEKTOp, ChAbpIKAIL
rOpeCIOMEHAaTHs KOHCTPYKT, U HOCJIEIBAIIOTO CTUMYJIMPAHE C XMMEpa, NMPEAU3BHKA aHTHU-
uH(pIyeHa HIUTOTOKCHYEH OTTOBOP, MOAYIUPAHE HA IIUTOKMHETUYHUS TPO(UIT, KAKTO U cl1ad
orroBop oT antutena B Balb/c mumku. Chbhiata MMyHU3allMOHHA CXeMa HE JOBEIE IO
reHepupaHeTo Ha WH(IyeHIa-cnenuuduyeH OTroBOp B MHUIIKH, HEMPUTEKABaIIM LEJIEBUs
penentop. [1o To3u HaunH 6e noguepTan ePeKThT Ha MOJICKYIHUS aII0BAHT TP U3I0JI3BAHETO
MY 32 HACOYEHO CBBP3BAHE C PELIEITOPH.

12. Gesheva V., Chausheva S., Mihaylova N., Manoylov I., Doumanova L., Idakieva K.,
Tchorbanov A. Anti-cancer properties of gastropodan hemocyanins in murine model of colon
carcinoma. BMC Immunology 2014, 15:34, DOI: 10.1186/s12865-014-0034-3

Background: Various immunotherapeutic approaches have been used for the treatment of
cancer. A number of natural compounds are designed to repair, stimulate, or enhance the
immune system response. Among them are the hemocyanins (Hcs) - extracellular copper
proteins isolated from different arthropod and mollusc species. Hcs are oxygen transporter
molecules and normally are freely dissolved in the hemolymph of these animals. Hemocyanins
are very promising class of anti-cancer therapeutics due to their immunogenic properties and
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the absence of toxicity or side effects. KLH (Megathura crenulata hemocyanin) is the most
studied molecule of this group setting a standard for natural carrier protein for small molecules
and has been used in anti-tumor clinical trials.

Results: The Hcs isolated from marine snail Rapana thomasiana (RtH) and the terrestrial snail
Helix pomatia (HpH) express strong in vivo anti-cancer and anti-proliferative effects in the
developed by us murine model of colon carcinoma. The immunization with RtH and HpH
prolonged the survival of treated animals, improve humoral anti-cancer response and moderate
the manifestation of C-26 carcinoma symptoms as tumor growth, splenomegaly and lung
metastasis appearance.

Conclusion: Hemocyanins are used so far for therapy of superficial bladder cancer and murine
melanoma models. Our findings demonstrate a potential anti-cancer effect of hemocyanins on
a murine model of colon carcinoma suggesting their use for immunotherapy of different types
of cancer.

Keywords: C-26 carcinoma, Murine cancer model, Rapana thomasiana, Helix pomatia,
Hemocyanins, Anti-cancer activity

AHTHTYMOPHH CBOMCTBA HA XeMOIHAHNHH, H30JJMPAHN OT KOPEMOHOTH, B MUIIH MO
HA KapUHMHOM Ha 1e0eJ10TO YepBo.

BoBenenne: 3a J€YEHHETO Ha pakOBH 3a00JsIBAHUS CE€ W3IOJ3BAT pa3jIMUHU
UMYHOTEPAIIEBTHYHKN [MOJXOAW. Peauila NPHPOJHM BEIIECTBA ca IpeIHa3HaYeHd Jia
HAIMpaBJsABaT, CTUMYJIMPAT WK MOBHUIIABAT UMYHHHUS OTrOBOpP. Cpen TAX ca XeMOIMAHUHUTE
(Hcs) - W3BBHKICTYHHM MEACHABPXKAINIM OCNTHIM, W30JUPAHH OT pPAa3IHMYHH BHUIOBE
YJICHECTOHOTH U MEKOTENH. XEMOIMAHUHUTE Ca PECIIUPATOPHU MOJIEKYJIH, KOUTO MPEHACAT
KHCIIOPOJT M XPaHWUTEIIHHU BEIeCTBa B XeMojuMdara Ha Te3u XHBOTHU. Te ca obOemiaBaria
rpyra oT aHTH-PaKOBHU TEPANICBTUYHU BEIIECTBA, KOCTO CE IBJDKU Ha TAXHATA CIIOCOOHOCT Jia
CTUMyJIMpaT WMYHHaTa cucTema, 0e3 TokcuyHu crpaHudHu edektn. KLH (xemommanua
uszonupan ot Megathura crenulata) e Haif-u3cimenBaHara MoJeKyla OT Ta3d TpyIa,
orpesessiia CTaHIapT 3a €CTECTBEH OCNTHK-MPEHOCUTE Ha MK MOJICKYJIM U € U3M0JI3BaHa
B QHTU-TYMOPHH KJIMHUYHHU U3CJICIBAHU.

Pesynrarn: Xemonuanuaute, uzonupand ot Rapana thomasiana (RtH) u ot Helix
pomatia (HpH), nposiBsBaTr in Vivo aHTH-TYMOPHH M aHTH-IIPOJIM(EpaTHBHU CBOMCTBA B
pa3paboTeHHs OT HAC MUIIIM MOJIEN Ha pak Ha jaebenoto yepBo. Mmynusupanero ¢ RtH u HpH
yIbDKaBa )KUBOTA HA TPETUPAHUTE KUBOTHH, MTOBUIIIABA XyMOPAIHUS AHTHTYMOPEH OTTOBOP
U MOTHCKA Pa3BUTHETO HA CHUMNTOMH Ha kapiHoMm C-26, kato oOpasyBaHe Ha TYMOPH,
CIICHOMETaJIisl U MeTacTa3u B Oenute qpoboBe.

BakitroucHre: XEMOIIMAaHUHUTE CE M3I0JI3BAT PH TEPAIMH Ha PAK HAa MUKOYHUS MEXYP
U MHIIH MOJIeNl Ha MeynaHoma. Harmure u3cieaBaHusi 1eMOHCTpUpaxa MOTECHIIMATHUS aHTH-
TYMOpPeH e(eKT Ha XeMOIMSHHHHTE B MHIIM MOJET Ha Pak Ha Je0enoTo 4YepBO, KOETO
Ipe/noJiara U3MoJ3BaHEeTO UM MIPU TEPAITUS Ha Pa3INYHH BUIOBE PakK.

KirouoBu mymu: kapumHom C-26, muik mMojen Ha pak, Rapana thomasiana, Helix
pomatia, XeMOIIMaHHUHHU, aHTH-TYMOPHA aKTUBHOCT
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13. Gesheva V., Chausheva S., Stefanova N., Mihaylova N., Doumanova L., Idakieva K.,
Tchorbanov A. Helix pomatia hemocyanin - a novel bio-adjuvant for viral and bacterial
antigens. Int Immunopharmacol 2015, 26(1):162-168. DOI: 10.1016/j.intimp.2015.03.01;

Background: New generated subunit vaccines are characterized by increased safety and lack of
side effects, however they suffer from weak immunogenicity. The adjuvants are substances
that have the ability to enhance the magnitude and duration of the immune response and to
increase vaccine efficacy, but the different vaccines may require diverse adjuvants. The urgent
need of novel adjuvant formulations occurs, thus ensuring protective cellular and humoral
responses against infectious pathogens. The hemocyanins, oxygen binding copper proteins in
the hemolymph of molluscs and arthropods, are widely used as peptide carriers and vaccine
adjuvants.

Results: In the present study we promote the hemocyanin isolated from the terrestrial gastropod
Helix pomatia (HPH) as bio-adjuvant, combined with standard antigens. The purified HPH
combined with influenza virus hemagglutinin intersubunit peptide (IP) or with tetanus toxoid
(TT) were used for immunization.Administration of tetanus toxoid combined with HPH in mice
resulted in an increased number of anti-TT IgG producing plasmocytes and induced a
significant increase of B and T cell proliferation. The level of the anti-TT IgG antibodies in
mice sera was comparable to the group administered with TT+ AlI(OH)3. An immunization of
experimental animals with IP combinedwith H. pomatia hemocyanin led to generation of strong
anti-influenza cytotoxic response.

Conclusion: The vaccination of mice demonstrates that the HPH is acceptable as a potential
bio-adjuvant for subunit vaccines and it could be used as a natural adjuvant or protein carrier.

Xemonuanun ot Helix pomatia - uHoBaTHBeH OHOAMIOBAHT 32 BUPYCHH U OAKTEPHATHH
AHTHUTeHH

O6ma wuHbopmanusa: XapakTEpHO 32 HOBUTE BAaKCHHU Ca BUCOKATa CHUTYPHOCT U
JIUIICaTa Ha CTpaHUYHU €(EKTH, BBIPEKH Y€ TEXEH HEAOCTaThK € cllabaTa UM UMYHOT'€HHOCT.
AJIOBaHTUTE ca BeUIeCTBa, KOMTO HMAaT CHOCOOHOCTTa Ja TOBMIIAT CWJIaTa U
MPOJIBJDKUTEIHOCTTa HAa MMYHHHS OTIOBOpP, KakTO W Ja yBenuyar e(QeKTUBHOCTTa Ha
BakcuHata. Hy)xHO e na oTOenexxum, obaue, 4e pa3NuYHUTE BAKCUHHU W3IOJI3BAT PA3IUYHU
a/IIOBaHTHU MOJIeKYyu. Hy)KHU ca MHOBAaTHBHH aJIOBAaHTH, 3a J]a ObJIaT OCUTYPEHH 3alllUTEH
KIEThbUEH M XyMOpaJleH OTroBOp cpenly HHQPEKIUO3HW NaTOreHu. XeMOIMHAHMHHUTE
MPEJICTaBIsABAT MEI-ChbpPKAIIK OCNThHIHU, U30JUPAHU OT PA3IUYHHU BUIOBE UYICHECTOHOTH U
MekoTenu. Te cBbp3BaT KUCIOpOAa B xemoiluMdaTa Ha TE3U KUBOTHH M HAMHPAT LIUPOKO
MIPUJIOKEHHE KaTO MPEHOCUTEH Ha PA3JIMYHU MENTUIH, U KaTo a/II0BaHTH BbB BAKCHUHHU.

Pesynrar: B HacTrosmiero wu3cneiBaHe H3MON3BaxMe€ XEMOIMAHMH W30JIUpaH OT
cyxo3emuus oxiaroB Helix pomatia (HPH) karo GroamioBaHT, KOMOMHUpPAH ChC CTAHIAPTHU
aHTUreHu. 3a uMyHu3anus Oeme u3nonssad npeuncred HPH, komOunupan c IP mentug ot
XeMarJTyTHHUH Ha WHpIyeHa BUpyC Uiy komounupan ¢ Terannded Tokcoua (TT). [Ipuemsbt
Ha TeTaHUYHUS Tokcoua, komOounupan ¢ HPH, nosene no yBenuuaBane Ha Opos Ha aHTH-TT
IgG mpoayumpary miasMOIUTH, KaKTO U O 3HAUMMO MoBHINaBaHe Ha B- u T-kierbunara
nponudepanusa. Huporo Ha antu-TT 1gG anTuTena B Mumm cepymu 6€ CpaBHUMO C TOBa,
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ycTaHOBEHO B rpyna, Tpetupana ¢ T T+AI(OH)s. UmyHu3aiusaTa Ha )kuBoTHH ¢ [P kOMOMHUpaH
¢ HPH noBene o cuneH aHTU-UHQITYSHIIA IMTOTOKCHYEH OTTOBOP.

3akntoueHue: BakcuHupaHero Ha MuIIKU JAeMoHcTpupa, ye HPH e noreuwnanen
O10a/IIOBAaHT 32 BAKCHMHU M MOJKE J1a ObJIe M3I0JI3BaH KaTO €CTECTBEH aAI0OBAHT WIIM 32 IPEHOC
Ha MENTH]IN.

14. Kurutos, A., Balabanov, 1., Kamounah, F.S., Nikolova-Ganeva, K., Borisova, D., Gadjev,
N., Deligeorgiev, T., Tchorbanov, A. Bright green-emitting ds-DNA labeling employed by
dicationic monomethine cyanine dyes: Apoptosis assay and fluorescent bio-imaging. Dyes and
Pigments 2018, 157, 267-277.

Fluorescent based techniques are among the state-of-the-art detection methods utilized for both
qualitative and quantitative investigations in biochemical and biomedical sciences. The
essential methods for evaluation of apoptosis and cell cycle by measuring DNA content using
flow cytometry and imaging experiments, such as fluorescent microscopy are extensively being
used for staining of live and/or apoptotic cells. Among a wide diversity of commercially
available fluorescent dyes, cyanine-based non-covalent labeling has been employed for several
years as fluorescent probes mainly due to their capabilities for biological applications upon
binding to nucleic acids. Three novel asymmetric dicationic monomethine cyanine dyes
derived from 2-thiomethylbenothiazolium and 4-methylquinolinium salts were synthesized and
have been tested for potential applicability in biological research as fluorescent labels for
nucleic acids detection. The newly obtained cyanine probes became highly fluorescent upon
addition of ds-DNA according to a well-known mechanism of this class of organic compounds.
Employing flow cytometry and fluorescent microscopy, the dyes were evaluated in live-dead
cells discrimination.

Moreover, FACS studies on 3T3 mouse embryonic fibroblast cells verified their inability to
penetrate through intact plasma membrane. Further in-depth studies on the dyes, outline their
capability for estimations of cell viability and staining late apoptotic/necrotic cells.Imaging
experiments by means of fluorescent microscopy, delineate the dyes' high specificity towards
ds-DNA and allowed nuclear morphology imaging of non-living ethanol-fixed cells.

Mapkupane Ha aBoiiHoBepukHa J[IHK B 3eseHusi cnekTsp uYpe3 AUKATHOHHM
MOHHMETHHOBH LHMAHUHOBH Oarpwia: AHaJM3 Ha amnonro3a W (uyopecueHTHA
MHUKPOCKONNS

D1yopeCLIEeHTHUTE TEXHUKH Ca CpeJl Hall-CbBPEMEHHUTE METO/IM 3a JETEKLUS KaKTO 32
KaueCTBEHHU TaKa W 3a KOJMYECTBEHH H3CIEABaHMS B OMOXMMHUYHUTE M OMOMETUIIMHCKUTE
Hayku. OCHOBHHMTE METOOM 3a OIEHKA Ha amonTo3a W KIEThYEH LMKBJ, HU3MOJI3BANKU
¢dbnoyuutoMmerpuueH aHainu3 u (GoTtoMukporpadcko wuscnenBaHe, KaTo (IyopecleHTHa
MUKPOCKOTIHS, ca UIUPOKO H3IMOJ3BAHU 32 OIBETSABAaHE HA JKUBU H/WIIM alONTO3HHU KIIETKH.
Cpen HamuyHHTE B TBHProBCcKara Mpexa (ayopecueHTHH Oarpuia, IHaHUH-0a3upaHo
HEKOBAJIETHO OeJs3BaHe ce Mpuiiara OT HIKOJIKO TOJWHU, TJIABHO MOPaad OMOJOTHYHUTE MY
CBOICTBA J1a C€ CBBbP3Ba C HYKJIICMHOBU KHCEJINHH.
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Tpu HOBM acUMETPUYHU JUKATHOHHU MOHOMETHHOBH LIMAHUHOBH Oarpuiia, mory4yeHu
OT 2-TUMETHIOEH30Tau30JI0Ba M 4-METHJIOXMHOJIMHOBA COJIM 0Osixa TECTBaHU 32
MOTEHIIMATHOTO MM TPHJIOKEHHE B OMOM3CIICABAHUATA KaTO (PIYyOPECIEHTHU MapKepH 3a
CBBp3BaHE C HYKJIEWHOBH KucenuHH. HOBOCHHTE3MpaHWTE IMAaHWHOBU NpoOW Osixa CHIHO
(diyopecueHTHH TpH Hamuuuero Ha aoiHoBepwkHa JIHK, crnopex moOpe mno3HaTHs
MEXaHHU3bM Ha TO3H KJIac CheluHeHuus. barpunara 0sxa oLleHeH! Ype3 IPOTOYHA IUTOMETPHS
u (IIyopecueHTHa MHUKPOCKONHS TPU ONpEICISHETO Ha JKMBH M MBPTBU KiIeTkKd. Hemio
noeue, FACS ananmusure Ha 3T3 Mumm eMOproHanHu GuOpoOIaCTHY KIETKH J0Ka3axa, 4e
Oarpwiara HE TPOHMKBAT TIpe3 3[paBa LUTOIIa3MeHa MeMOpaHa. [lo-HaTaThuIHK
3a]1bJIOOYEHH MPOYYBAHUS [TOKA3axa TIXHATa CIIOCOOHOCT 3a OXapaKTepu3upaHe KU3HEHOCTTa
Ha KJIETKUTE U 3a OL[BETSIBaHE Ha KbCHA alloNT03a/HEKpo3a.

Busyanuzanusta upe3 (QuyopeclieHTHa MUKPOCKOIUS MOKa3Ba CHEUM(PUUHOCTTa UM
cpeury asoitHoBepkHa JIHK 1 nmo3BosisiBa MmopdonornuHaTa XxapakTepucTHKa Ha sapara Ha
MBPTBH KJIETKH, (PUKCUPAHU C €TAHOJL.

15. Ivanova 1., Mihaylova N., Manoylov, 1., Makatsori, D., Lolov, S., Nikolova M., Mamalaki,
A., Prechl J., Tchorbanov A. Targeting of Influenza viral epitopes to antigen presenting cells
by Genetically Engineered Chimeric Molecules in Humanized NSG transfer model. Human
Gene Therapy 2018, 29(9), 1056-1070.

Antiviral DNA vaccines are a novel strategy in the vaccine development field, which basically
consists of the administration of expression vectors coding viral antigen sequences into the
host’s cells. Targeting of conserved viral epitopes by antibody fragments specific to activating
cell surface co-receptor molecules on antigen-presenting cells could be an alternative approach
for inducing protective immunity. It has been shown that FccRI on human monocytes enhances
antigen presentation in vivo. Various DNA constructs, encoding a Single-chain variable
antibodies (scFv) from mouse anti-human FccRI monoclonal antibody, coupled to a sequence
encoding a T- and B-cell epitope-containing influenza A virus hemagglutinin intersubunit,
peptide were inserted into the eukaryotic expression vector system pTriEx-3 Neo. The
constructed chimeric DNA molecules were expressed by transfected Chinese hamster ovary
cells and the ability of the engineered proteins to interact with FccRI-expressing cells was
confirmed by flow cytometry. The fusion protein induced a strong signal transduction on
human monocytes via FccRI. The expression vector pTriEx-3 Neo containing the described
construct was used as a naked DNA vaccine and introduced directly to experimental humanized
NOD SCID gamma mice with or without boosting with the expressed fusion protein.
Immunization with the generated DNA chimeric molecules and prime-boost with the expressed
recombinant proteins induced significant serum levels of anti-influenza immunoglobulin G
antibodies and strong cytotoxic T lymphocyte activity against influenza virus—infected cells in
humanized animals.

IIpeacraBsine HAa eNUTONM OT MH(IYyeHIIA BUPYC HA AHTUI€H- MPeICTABSAIIMN KJIETKH Ype3
reHHO-MHKeHepHU XuMepHHu MoJieky.1u B xymManusupan NOD SCID Gamma tpancdepen
Mojes
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AntuBupycuaute JIHK BakcuHM, CbCTOSIIM CE OT BEKTOP, KOJUPAL] BUPYCEH aHTUT€H
ca M’HOBaTHBHA cTparerus B cepata Ha BakcuHUTE. CBBP3BAHETO HA HEM3MEHSIIH CE BUPYCHU
eMUTONH C (PparMeHT OT AHTUTSIIO, KOETO € CHeUU(UYHO 33 aKTUBUPAIIM PEIENTOpPH IO
MIOBBPXHOCTTA HA AHTUT'€H-TIPEICTABAIIM KIETKHU, € aJITEpPHATUBEH MOAX0]] 3a UHAYLIMPAHETO
Ha 3alIUTEH UMYyHEH oTroBop. M3BectHo e, ye FcyRI, Hamupam ce 1mo nmoBbpXHOCTTa Ha
YOBCIIKA MOHOLUTH, NOA0OpsIBAa aHTHUICHHOTO TMpenctaBsiHe IN Vivo. PasnooOpasum JTHK
KOHCTPYKTH, KOJMpAIIHd CJHOBEPWKHH BapuaOwiHu ¢parmenTu (SCFV) oT wmwuine aHTH-
yoBerko FCyRI MOHOKIIOHATHO aHTHUTUIO, Osixa 100aBeHN KbM BEKTOpHA cucrtema PTriEX-3
Neo. ToBa aHTUTAIO OT CBOS CTpaHa € CBBP3aHO KbM IIOCJIEIOBATEIHOCT, KOJAMpalla
XeMariyTaHuH OT uHQuIyeHIa Bupyc A, cbabspkan] T- u B-kinerpueH enurorn.

Xumepnute JIHK monexynm 0sixa ekcripecupanu oT Tpancdexkrupann CHO xietkn n
Yype3 NPOTOYEH IIUTOMETHP Oellle MOTBbPAEHA Bb3MOKHOCTTA HA T€3U CUHTETUYHHU MTPOTEUHU
na B3aumoeictBat ¢ FcyRI- excripecupamu knetku. Taka crioOeHUAT MPOTEUH MPEAU3BUKA
MIPOBEXKAAHETO Ha CWJIEH cUrHal upe3 FcyRI BbpXy 4oBemkyn MOHOIMTH. EXCIIpECHOHHUAT
BekTop PTriEX-3 Neo, chappikaiy ropecoMeHatys KOHCTPYKT, Oerre u3noissan 3a JJHK
BaKCHHA W C Hero Osixa Tperupanu ekcrniepuMmeHtanHu xymanmsupann NOD SCID gamma
MUIIKH, C UJIU 06€3 CTUMYJIUpaHe ¢ OeNThUeH €KBUBAJIEHT HAa KOHCTPYKTA.

Nmynnsanusara ¢ renepupannre JJHK XxuMmepHn Monexkynmn M CTUMyIUPaHETO C
eKCTIpecHpaHusi peKOMOMHAHTEH IPOTEWH MHAYIMpaxa BUCOKM HUBA Ha aHTU-WHGuyeHa 19G
aHTHUTENa, KAKTO M CHUJIHA IIUTOTOKCMYHA aKTUBHOCT Ha T nuMQOIMTH Cpeuly KIETKH,
MHpEKTUpaHH ¢ UHQITyeHI]a BUPYC B XyMaHU3UPAHU )KUBOTHH.

16. Manoylov, 1., Boneva, G., Doytchinova, I., Mihaylova N., Tchorbanov A. Protein-
engineered molecules carrying GADG65 epitopes and targeting CD35 selectively down-
modulate disease- associated human B lymphocytes. Clin Exp Immonol 2019, 197 (3): 329-
340; doi: 10.1111/cei.13305

Type 1 diabetes mellitus is an autoimmune metabolic disorder characterized by chronic
hyperglycemia, the presence of autoreactive T and B cells and autoantibodies against self-
antigens. A membrane-bound enzyme on the pancreatic beta-cells, glutamic acid
decarboxylase 65 (GADG65), is one of the main autoantigens in type 1 diabetes. Autoantibodies
against GADG65 are potentially involved in beta-cell destruction and decline of pancreatic
functions. The human complement receptor type 1 (CD35) on B and T lymphocytes has a
suppressive activity on these cells. We hypothesized that it may be possible to eliminate
GADG65-specific B cells from type 1 diabetes patients by using chimeric molecules, containing
an anti-CD35 antibody, coupled to peptides resembling GAD65 B/T epitopes. These molecules
are expected to selectively bind the anti-GADG65 specific B cells by the co-crosslinking of the
immunoglobulin receptor and CD35 and to deliver a suppressive signal. Two synthetic peptides
derived from GADG65 protein (GADG65 epitopes) and anti-CD35 monoclonal antibody were
used for the construction of two chimeras. The immunomodulatory activity of the engineered
antibodies was tested in vitro using peripheral blood mononuclear cells (PBMCs) from type 1
diabetes patients. A reduction in the number of anti-GADG65 IgG antibody-secreting plasma
cells and increased percentage of apoptotic B lymphocytes was observed after treatment of
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https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Boneva%2C+Gabriela+Valentinova
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Doytchinova%2C+Irini+Atanas

these PBMCs with the engineered antibodies. The constructed chimeric molecules are able to
selectively modulate the activity of GAD65-specific B lymphocytes and the production of anti-
GADG5 1gG autoantibodies by co-cross-linking of the inhibitory CD35 and the B cell antigen
receptor (BCR). This treatment presents a possible way to alter the autoimmune nature of these
cells.

IIpoTeuH-MH:KeHEPHU 0JITHYHH MOJIEKYJIN, HOceld enuTonu oT GADGS u cBbp3Bamm
ce cejekTUBHO ¢ CD35, moHmkaBaT AKTHBHOCTTAa HA aBTOPEAKTHBHHM 4oBellku B
JuMpouuTH

3axapeH nuaber Tun 1 e aBTOMMYHHO MeTa0OJUTHO 3aloJiiBaHe, 3a KOETO ca
XapaKTePHHU XHUICPTIIMKUMHUATA, TPUCHCTBUETO HA aBTOpeakTUBHU T u B KiIeTkw, KakTo M
aBTOAHTHTENA CpPelly COOCTBEHH aHTUTeHU. EH3UMBT NekapOoKcuia3a Ha aMUHOKHCETHATa
riyramar 65 (GADG5), namupaill ce Ha MeMOpaHaTa Ha TAaHKPETaMYHHU OeTa- KIETKH, € €THUH
OT OCHOBHHUTE aBTOAHTHTeHU IpH quadet tum 1. BepositHo aBToanTuTena cpenry GADGS ca
CBBp3aHU C pa3pylIaBaHETO W HAMAJIIBAHETO Ha (PYHKIUATA HA TTAHKpeaca.

Yosemkusat pernentop 3a kommiemeHT tun 1 (CD35), namupany ce Bpxy B u T
TUMQOIUTH, UMa MOTUCKAIIO NIEHCTBHE BBbpPXY Te3H KieTku. Criopea Hac € BB3MOXKHO Ja
emumuHpame GADGS-cnenmduunnte B xietkun npu nammeHTH ¢ auaber Tanm 1 upes
TpeTHpaHe ¢ XHMEPHU MOJICKYIH, Chabpxaiiu aHTu-CD35 anTuTena cBbp3aHu ¢ MENTHIH,
Hanono6sBamn GAD65 B/T enurtonu. OuakBa ce T€3M MOJIEKYIIH CEJIEKTUBHO Ja CBBpPKAT
antu-GADGS-ciennpuyan B KIeTKM W KpBCTOCAHO Ja OOBBPKAT HMYHOTJIOOYIHHOBHS
penienitop CD35, reHepupaiiku 0 TO3W HAYWH TOTUCKAII] CUTHAJ.

JlBaTa CHHTETHYHH TenTuaa, yact oT nporerHa GAD65 (GADGS emuTomnu) u aHTH-
CD35 MOHOKJIOHAJIHO AaHTUTSIO, OsiXa H3MOJI3BaHW 3a KOHCTPyHpaHE Ha JIBE€ XHMEPH.
HimyHOMOIy/IaTOpHATa aKTHBHOCT HA CHHTETHYHUTE aHTHUTENa Oelie TecTBaHa in Vitro,
usnosi3Baiiku nepupepun MoHonykiaeapau kietku (PBMC) ot marnuentu ¢ auaber tum 1.
Tperupanero Ha Te3u PBMC cbc cHHTETHUHUTE aHTHUTENA MPEAU3BUKA MOHIKABaHE B Opos
Ha anTu-GADGS 1gG aHTUTAI0-ceKpeTUpaIiy mia3MaTHYHU KJIETKH, KaKTO U YBEITUYaBAHETO
Ha mpoleHTa anonrtupamu B numdornutu. KoHcTpynpaHute XuMMepHU MOJEKYIU YCIsixa
CEJICKTUBHO Jla Moayiupar akTuBHOcTTa Ha GADGS-cnenuduunure B KileTku 3aeqHO C
npou3BoJiIcTBOTO Ha aHTU-GADGS IgG aBToaHTHMTENna 4pe3 KpbCTOCAHO CBBpP3BaHE Ha
uaxuoupanus CD35 ¢ B-kinerbuen penentop (BCR). Tasu tepamus npeaocTas Bb3MOKHOCT
na 3a0aBMM aBTOMMYHHATa MPUPOJIa HA T€3H KIIETKU.
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