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Pe3roMeTa HA cTATHHM HA AHTJIMICKHA U OBJTapCKH, Y4aCTBAIUM B
CIPABKATAa 32 U3NbJIHEHUETO HA u3uckBanusaTa cnopea 3PACPD u Te3un Ha
NMukb-bBAH Ha riaBeH acucreHt A-p Hukonunna MuxaiisioBa

1. Selective silencing of DNA-specific B lymphocytes delays lupus activity in
MRL/lpr mice
Andrey I. Tchorbanov, Elisaveta N. Voynova, Nikolina M. Mihaylova, Todor A. Todorov,
Maria Nikolova, Vihra M. Yomtova, Bor-Luen Chiang and Tchavdar L. Vassilev;
Eur. J. Immunol.; 2007; 37: 3587-3596

Abstract

The pathological DNA-specific B lymphocytes in lupus are logical targets for a selected
therapeutic intervention. We have hypothesized that it should be possible to suppress selectively
the activity of these B cells in lupus mice by administering to them an artificial molecule that
cross-links their surface immunoglobulins with the inhibitory Fcgammallb surface receptors.
A hybrid molecule was constructed by coupling the DNA-mimicking DWEY SVWLSN peptide
to a monoclonal anti-mouse FcgammaRIIb antibody. This chimeric antibody was added to
cultured spleen cells from sick MRL/Ipr mice, immunized with diphtheria toxoid, resulting in
reduction of the numbers of anti-DNA but not of anti-diphtheria 1gG antibody-producing cells.
Intravenous infusions with the DNA-peptide antibody chimera to 7-wk-old animals prevented
the appearance of 1gG anti-DNA antibodies and of albuminuria in the next 2 months. The
administration of the DNA-peptide chimeric antibody to 18 wk-old mice with full-blown
disease resulted in the maintenance of a flat level of IgG anti-DNA antibodies and in delay of
the aggravation of the lupus glomerulonephritis. The use of chimeric antibodies targeting
inhibitory B lymphocyte receptors represents a novel approach for the selective suppression of

autoreactive disease-associated B cells in autoimmune diseases.

CenextuBHoTo noruckane Ha JIHK-cnenndpuyunn B mmmdonntn 3a6aBs aKTUBHOCTTA
Ha aynyc npu MRL / lpr mumku
Anppeii U. Yopbanos, Enucasera H. Boitnoa, Hukonuna M. Muxaiinosa, Togop A.

Tonopos, Mapus Huxonosa, Buxpa M. Homrosa, Bop-JTyen Unanr u Yasnap JI. Bacues

Pe3rome
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[Matonornynure JJHK-cneunpuunn B numdorutu npu CJIE ca noruyHa mei 3a ceneKTUBHA
tepanus. Hue mpeanonoxuxme, ye 6u TpsAOBaio Aa € Bb3MOXKHO J]a C€ MOTUCKA CEJICKTUBHO
AKTUBHOCTTA Ha Te3W B KJIETKM IpH MHILKU C JYIYC, KaToO MM C€ Ipuiiara U3KyCTBEHa
MOJIEKYJa, KOSITO OMpEXKBa TEXHUTE MOBBbPXHOCTHH HMYHOTJTIOOYIMHU C WHXHUOUTOPHUTE
MOBBPXHOCTHU penentopu Fcgammallb. XubOpuaHata Molekylna € KOHCTpyHpaHa upe3
cepp3Bane Ha JIHK-umutupamm DWEYSVWLSN nentus ¢ MOHOKJIOHANHO aHTU-MHILE
FcgammaRIIb antutsuio. ToBa XuMepHO aHTUTSIIO ce 100aBs KbM CIUICHOITUTH U30JMPAHH OT
6o MRL / Ipr mumiku, uMyHu3upanu ¢ qudTeprueH TOKCOUA, KOETO BOJIU /10 HaMalsiBaHe
Ha Opos Ha anTu-/{HK, HO He 1 Ha KIleTkHTe, TPOU3BEeKIAIIM aHTU-TUTepuiinu [gG anTuTeNa.
NHTpaBeHO3HOTO TpeTupaHe Ha 7/-CEAMMYHM OJKMBOTHH C XHUMEPHUTE MOJIEKYJIHU
npenoTBparsaBar nosieata Ha IgG antu-/IHK antutena u Ha anbymunypus npes3 ciaenpaiure 2
Meceua. [Ipuiaranero Ha XUMEpHUTE aHTUTSUIA HA 18 CeIMMYHM MUIIKU C HA'BJIHO PAa3BUTA
Oozect, noBeae a0 3ama3BaHe Ha HuBaTa Ha IgG antu-/IHK anturenara m go 3abaBsiHe Ha
BJIOIIABAHETO Ha JYNYCHHUS TioMepyloHedpur. M3mona3BaHeTo Ha XWMEPHU AaHTHUTENA,
HAaCOYEHU KBbM HMHXHOMUTOpPHHM B nuMpomuTHU pernentopu, MpencTaBisiBa HOB MOIXOMA 32
CEJICKTUBHO IIOTHCKAaHE Ha CBBpP3aHM C ABTOPEAKTUBHUTE B KIETKM Npu aBTOMMYHHHU

3a00/IBaHUA.

2. Suppression of autoreactive T and B lymphocytes by anti-annexin A1 antibody in
a humanized NSG murine model of systemic Ipus erythematosus.
N. Mihaylova, P. Chipinski, S. Bradyanova, T. Velikova, E. Ivanova-Todorova, S.
Chausheva, M. Herbath, D. Kalinova, J. Prechl, D. Kyurkchiev, A. 1. Tchorbanov,
Clin Exp Immunol. 2020 Mar;199(3):278-293

Abstract

Systemic lupus erythematosus is a chronic inflammatory disease which involves multiple
organs. Self-specific B and T cells play a main role in the pathogenesis of lupus and have been
defined as a logical target for selective therapy. The protein annexin A1 (ANX Al) is a
modulator of the immune system involving many cell types. An abnormal expression of ANX
Al was found on activated B and T cells during autoimmunity, suggesting its importance as a
potential therapeutic target. We hypothesize that it may be possible to down-regulate the
activity of autoreactive T and B cells from lupus patients in a humanized immunodeficient
mouse model by treating them with an antibody against ANX Al. When cultured in the

presence of anti-ANX A1, peripheral blood mononuclear cells (PBMC) from lupus patients
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showed a decreased number of immunoglobulin (1g)G anti-dsDNA antibody-secreting plasma
cells, decreased T cell proliferation and expression of activation markers and increased B and
T cell apoptosis. We employed a humanized model of SLE by transferring PBMCs from lupus
patients to immunodeficient non-obese diabetic-severe combined immunodeficient (NOD-
SCID) mice. The humanized animals presented autoantibodies, proteinuria and
immunoglobulin deposition in the renal glomeruli. Treatment of these NOD-SCID mice with
an anti-ANX A1 antibody prevented appearance of anti-DNA antibodies and proteinuria, while
the phosphate-buffered saline (PBS)-injected animals had high levels after the transfer. The
treatment reduced the levels of autoantibodies to several autoantigens, lupus-associated
cytokines and disease symptoms.

Horuckane Ha apropeakTuBHu T u B tumdountu ype3 aHTH-aHEeKCHH Al aHTUTSJIO B
xymanu3upan NSG MUIIIE MO/1eJ1 HA CHCTeMEH JIYILyC epuTeMAaTo3yc
H. Muxaiinosa, [1. Yunuacku, C. bpansnosa, T. Benukosa, E. iBanosa - Togoposa, C.

Yaymesa, M. Xep6ar, JI. Kanuuosa, 1. ITpexu, J1. Kiopkunes, A. . Yop6aros

Pesrome

CuCTeMHUSAT JIyIyC €pUTEMATO3yC € XPOHUYHO BB3MAIUTEIIHO 3a00JIABaHE, KOETO 0OXBalla
MHOKECTBO OpraHu. ABTouMyHHUTE B 1 T KJI€TKU UrpasT OCHOBHA pOJis B IaTOreHe3ara Ha
JyIyca M ca ONpeNEeIeHH KaTo JIOTUYHA 11e] 3a ceJeKTuBHA Tepanusd. [IporennsT anekcun Al
(ANX Al) e moaynarop Ha MMYyHHaTa CHUCT€Ma, BKJIIOYBAIl MHOTO BMJIOBE KJIETKH.
Anopmannara ekcnpecust Ha ANX Al e otkputa Bbpxy akTuBupanu B u T kieTku no Bpeme
Ha aBTOMMYHHUTET, KOETO IMpEAINoiara HeroBoTo 3Ha4eHHe KaTo MOTEHIMAIHA TeparneBTUYHA
uen. Ilpeamonarame, 4e MoOXe aa € BB3MOXKHO Ja C€ pEeryiaupa akTMBHOCTTa Ha
aBTopeakTuBHUTe T M B KIeTKM OT ManuMeHTH ¢ JIymyc B MOJAEN Ha XyMaHU3HMpaHa
UMYHOAEPUIIMTHA MUILIIKA, KaTO ce TpeTupar ¢ aHTuTsuio cperty ANX Al. KyaruBupanero Ha
nepu@epHr MOHOHYKJIEApPHUTE KIETKU OT MAllMeHTH C JIYMYC c€ KYJITUBUPAT B MPUCHCTBUETO
Ha aHTU-ANX Al anTuTsNO, BOAM A0 HaMmaisBaHe Opost Ha aHTH-dsDNA anTUTSIO
CeKpeTHpAIlX MJIa3MEHH KJIETKH, HaMalsiBaHe npoiudepanusaTa Ha T-KIeTKUTe 1 eKCrpecusiTa
Ha MapKepuTe 3a akTUBUpPaHe, KakTo U ce nosuiieHa B u T kierbuna anonro3a. M3non3saxme
xymanusupad mojen Ha CJIE upe3 npexBepisiHe Ha PBMC or manueHtn ¢ aymyc Ha
UMYHOJICDUIIUTHH MUIIKH ¢ KomMOuHUpaH umyHonepunuren (NOD-SCID). Jleuenuero Ha
te3u NOD-SCID mumiku ¢ antu-ANX Al antutsiio npenorspatssa nossara Ha aHTH-HK

aHTUTENa U TPOTCHHYPHS, JTOKATO HHXXEKTUpaHUTE ¢ Oydepupan (U3HOIOTHUEH DPA3TBOP
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(PBS) umat BuCcOKM HHBa cien TpaHcdepa. JledueHneTo moTucka HUBAaTa Ha aBTOAHTUTENATA

KBbM HIAKOJIKO aBTOAHTUI'CHA, CBbP3aHUTC C JIYITYC HIUTOKWMHU U CUMIITOMUTC HA 3a00JIIBaHETO.

3. Humanized SCID mice models of SLE
Kerekov N, Mihaylova N, Prechl J, Tchorbanov A
Curr Pharm Des. 2011; 17(13):1261-6 DOI: 10.2174/138161211795703780.

Abstract

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 co-crosslinking 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 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.

Xymanusupanu moaean SCID mumxku na SLE
Kepexos H, Muxaiinosa H, IIpexn 1., YopGaros A

Pesrome

[Tatonornunure JAHK-cnenmuduunn B-kineTku mpu CHUCTEMEHMAT JIYIYC €pUTeMaro3yc ca
JIOTMYHA IIeJ 32 TepaneBTHYHA MHTepBeHIMA. Hackopo Oelie mokas3aHo, 4e pelentopbT Ha
KoMIUleMeHTa TN 1 BbpxXy uoBemikd B u T-nmumdouutn uma cynpecuBHa aKTHUBHOCT.
CpBMeECTHOTO OMpeXBaHe Ha To3u peuentop ¢ B-xnerpunus peuentop (BCR) uuxubupa
aKTUBUPAHETO U nposndepanusaTa Ha B-kieTkuTe n Moxe 1a ObJie HOBa 11eJ1 32 BKIIIOUYBAHE HA
OTpHULATENIEH CUTHaJI. EKCiepuMeHTallHaTa Tepanys Ipy Xopa € OrpaHuYeHa OT MHOTO €TUYHU

cboOpaxkeHUsl. MUILIKUTE ¢ TeKka KOMOMHMpaHa MMyHHa HegocraTbuHocT (SCID), kouto
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Hsamar kakto T, Taka m B nmumdouuTn M mpuemMar KCEHOTEHHHM KIJIETKH, C€ M3IOJI3BAT 3a
TpaHcdep Ha YOBELIKHU KJIETKH 32 OIleHKa Ha maroreHe3ata Ha yoBemkus CJIE. [Ipennonarame,
4e € Bb3MOXKHO JIa C€ Bb3CTaHOBHU TOJIEPAaHTHOCTTA KbM ecTecTBeHaTa JJHK npu xymannzupanu
SCID muiiku ¢ KJIE€TKH, NpexBbpieHu oT nauueHTu cbe CJIE, kato ce Tpetupar ¢ XumepHa
MOJIEKYJIa, ChIbpKalla MOHOKJIOHAIHO aHTHTSJIO CPEIy YOBEIIKH HHXUOUTOPEH pEeIenTop Ha
KoMIUIeMeHT Tul 1, cBbp3an ¢ aexanentua DWEYSVWLSN, koiiTo uMuTupa B aHTUTE€HHO
orHomenne JIHK. Te3u mnpoTrenHOBM HH)KEHEpPHHM MOJIEKYJIM ca CIIOCOOHM Ja CBbP3BAT
cenextuBHO aHTU-JIHK cnenuduunu B-knerku, ¢ uHXuOUpayre NOBbPXHOCTHH PELIENITOPH,

KaTo 110 TO3W Ha4YMH AJO0CTaBAT CHJICH IIOTHCKAIl CUI'HAJ.

4. Elimination of autoreactive B cells in humanized SCID mouse model of SLE
Kerekov NS, Mihaylova NM, Grozdev I, Todorov TA, Nikolova M, Baleva M, Nikolova M,
Prechl J, Erdei A, Tchorbanov Al.

Eur J Immunol. 2011; 41:1-11 DOI: https://doi.org/10.1002/€ji.201141439 .

Abstract

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 are 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-cross-
linking 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 mAb coupled to the decapeptide DWEYSVWLSN that mimics dsDNA. The
generated protein-engineered chimera was able to co-cross-link selectively native DNA-

specific BCR with the B-cell inhibitory receptor CR1, thus delivering a strong inhibitory signal.
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Ennvunupane Ha apropeakTuBHM B kierku B xymanuzupan SCID mumm moaes Ha
SLE
Kepekos H.C., Muxaiinosa H.M., I'po3nes I, Togopos T.A., Hukonosa M, banesa M,
Huxonosa M, Ilpexn Ik, Epneit A, Uep6anos A.N.

Pe3ome

Bripeku ue, Bce ol1ie HE € yCTaHOBEHA TOYHATA €THOJIOT U HA CUCTEMHMUS JIYIlyC €pUTEMATO3YC
(SLE), B-kierpyHaTa XUIEPAKTHBHOCT U IPOU3BOACTBOTO HA aBTOAHTHUTEINA, HACOYCHH KbM
KOMIIOHEHTH Ha KJIETBYHOTO SpO, Ca IOTBBPAEH IAaTOT€HETMYEH MEXaHU3bM Ha
3abomsBaneTo. CreoBaTeIHO, HACOUeHOTO MHXHOUpane Ha crermduunn 3a JIHK B knetku e
JIOTMYEH TepaneBTHUeH noaxof. /lokaszano e, ye peuentopbT Ha koMiuiementa tun 1 (CR1,
CD35) norucka akTUBUpaHETO M Mpoiudepanusra Ha B-kierkure Ha 4YoBeka cien
€IHOBPEMEHHOTO oMpekBaHe ¢ BCR m Moxxe Ja cily’)kH Kato Meauarop 3a JOCTaBsSHE Ha
OTpULATENIEH BBTPEKIECTBYEH CUTHAJI. 3a J1a CE OLIEHM TO3U TEPAlleBTUYECH IOAXOM, HUE
nsnon3Baxme umyHoaepuuutar SCID mumku, tpanchepupann ¢ PBMC ot mamuentu cbe
CJIE. TonepantHocTTa Ha Te3n xymanumsupanu SCID mumku xpMm ectectBeHa JIHK Germre
Bb3CTAaHOBEHA CJIe/l NpUJIaraHe Ha XMMEepHa MoJieKyia, cberosua ce oT CR1-cneundpuyeno
MOHOKJIOHQJIHO aHTUTsUI0, CBBbp3aH ¢ aekanentuaa DWEYSVWLSN, kolito umutHpa B
anturenHo ornouienue A8/IHK. I'enepupanara nporennoBa xumepa cBbp3Ba kpbcrocano JJHK
B knerku npurexaamu BCR cnienuduuen 3a n8/IHK ¢ B-kinersunnst ”HXuOUpany pemnentop

CRl, KaTo IO TO3W HAYMH A0CTaBA CUJICH I/IHXI/I6I/IpaH_I CHUT'HaAJI.

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

Abstract

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 (1gG) 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
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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.

IesieHacoyeHO NOTUCKAHE HA MATOJOTMYHM B iuM@ounTH Ype3 XuMepHH MOJIEKYJIH B
SCID mopen HAa IPUCTAH-UHAYUHUPAH AaBTOUMYHUTET
Humutposa U., I'emea B., Hukonosa K., Muxaiinosa H., Togopos T., Hukonosa M.,
Yopbanos A

AOcTpakT
Cuctemen nynyc eputemarodyc (CJIE) e aBrouMyHHO 3a00JisiBaHe, XapaKTepU3UpaLlo ce ¢
IeHEpPUPAHETO Ha aHTUTENIA Cpelly LIUPOK CIEKThpP OT COOCTBEHM aHTUreHW. B kieTkure,
KOoUTO npoayuupar umynornooyniau (1gG) cpemy nBoitHo-Bepmxna JJHK nmat ocHOBHA posts
B pa3BUTHETO Ha 3a00isiBaHeTO. Crieu(PUIHOTO SIIMMUHUPAHE Ha Te3U TUM(OLIUTH € yIauHa
crpaterus 3a epektuBHO Tpetupane Ha CJIE. Hacrosiio n3noaBaHuTe Noaxoau 3a MOTHCKaHe
Ha aBTOPEAKTHBHUTE MATOJIOIMYHM B KieTkM ca Hecnmeun(puyHH — MMaMe HyXXAa OT Io-
peuu3Hy Tepanuu. IIpenxonaHo, Hue cb31a10XMe XUMEPHHU TPOTEMHOBU MOJIEKYJIN, ChCTOSIIN
ce or MHoxectBo JIHK-mMuMoTtonmHu nenTuau, cBbp3aHU 3a Iblie aHTU-muie CD32
(FcyRIIb) MoHOKITIOHATHO aHTUTSATI0. MUHEPATHOTO MACIIO MPUCTAH HHAYIMPA TyIyc-To100eH
CHHJIPOM B 3/IpaBH MUIIIKU — Pa3BUBAT INIOMEPYIOHE(DPUT U JTYIyCc-aCOLUUPAHU aBTOAHTHUTENA.
B nacrosimara cratus, U3noja3Baiiku NpUCTaH-UHAYLIUpPaH aBTouMyHeH Mozien B SCID mumku,
HUE aHaJu3UMpaxMe BB3MOKHOCTTa Ha XMUMEPHUTE MOJIEKYJIM Ja IMOTHCHAT CHEHUPUYHO
aBTOpeakTuBHUTe B numdonuTH, KaTo CBBbp3axMe €IHOBpPeMEHHO B  kieTbuHus
UMyHOTTI00ynuHOB penentop ¢ naxudbutopuus IgG FeyRIIb penentop.

Tperupanero ¢ JIHK-nonoOuu xumepHu Mmonexkynn uHxubupa B u T kierpuHaTa
nponudepanus, orpannyu O6post Ha anTu-J{HK anTHTSII0 MpoaynupamuTe KI€TKU U MOTHCHA

renepupanero Ha IgG antu-/IHK antutena. O6paTHO, KOHTPOIHHUTE )KUBOTHU WHKEKTUPAHU C
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docharen 6ydep (PBS) mokazaxa mokauBaHe Ha HUBATa HA MATOJIOTHYHU aHTUTETIA U Pa3BUXa

TIIyMeposioHepHT, TOTOOHO Ha MPUCTAH-TPETUPAHUTE ToHOPHH Balb/c Mumiku.

6. Simultaneous engagement of Fc gamma Ilb and CD22 inhibitory receptors silences
targeted B cells and suppresses autoimmune disease activity
Mihaylova N., Voynova E., Tchorbanov A., Dolashka-Angelova P., Bayry J., Van Beeumen
J. Kaveri S., Vassilev T
Molecular Immunology, 2009, 47: 123-130

Abstract

All B cell targeting therapeutic approaches used at present are unspecific and there is an urgent
need for agents that silence selectively pathological autoreactive B lymphocytes only. We
hypothesized that this aim could be achieved by chimeric antibodies that cross-link B cell
immunoglobulin receptors with inhibitory receptors on the surface of the same targeted disease-
associated cell. A hybrid molecule was constructed by coupling copies of the DNA-mimicking
DWEYSVWLSN peptide and of the CD22-binding STN epitope with a free terminal sialic acid
to a mouse monoclonal IgG antibody backbone. The DNA mimotope peptide binds to the
immunoglobulin B cell receptor of pathological DNA-specific B cells of lupus mice, the STN
epitope - to CD22 and the IgG by its Fc fragment - to Fcgammallb on the surface of the same
cell. Mass-spectra analysis showed that 4 STN epitopes plus 5 DNA mimotope peptides were
coupled to a single light immunoglobulin chain and 4 STN - and 2 DNA mimotopes - to a heavy
chain. Both Fcgammallb and CD22 receptors on spleen cells from lupus MRL/lpr mice were
phosphorylated after exposure to the chimeric antibody, indicating the involvement of both
inhibitory pathways. The constructed chimera suppressed specifically in vitro as well as in vivo
anti-DNA IgM and IgG antibody production and delayed the development of
glomerulonephritis in the lupus-prone animals. The use of chimeric antibodies targeting two
independent inhibitory B lymphocyte receptors represents a novel approach for the selective

suppression of pathological autoreactive B cells in autoimmune diseases.
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EnnoBpemennoro anra:xkupanu Ha Fc gamma Ilb u CD22 nuxuOuTOopHUTE penentTopu
3arjyliaBa TapreTHuTe B KJIeTKHM M IOTHCKA AKTHBHOCTTA HA ABTOMMYHHOTO
3200J151BAHETO
Muxaiinosa H., Boiinosa E., Hop6anoB A., Jlomamka-Anrenosa I1., baiipu JIx., Ban buiimen
n, Kagepu C., Bacunes T

Pe3ome

Bceuuku TepaneBTUYHU NOJIXOAH, HACOYEHU KbM aBTOPEAKTHUBHUTE B KJIETKH, M3MOJI3BaHU B
MOMEHTa, ca Heclenu(UYHU U KMMa CIElIHa HyXJa OT CpeACTBa, KOMUTO Ja 3ariyliaBaT
CEeJIEKTUBHO CaMO MAaTOJOTMYHHUTE aBTOpeakTuBHU B mumdormtu. Hue npenmonoxuxme, ue
Ta3u LeJI MOXKe Ja ObJie MOCTUTHATA Ype3 XUMEPHU aHTUTENa, KOUTO OMPEKBAT €THOBPEMEHHO
B-kieTbuHr UMYHOTTIOOYIMHOBH PEUENTOPH ¢ MHXUOUTOPHU PELENITOPU Ha TOBBPXHOCTTA HA
cBBbp3aHara ¢ Oonectra kieTka. KoHcTpynpaHna e xuOpujHa MOJIEKyla 4pe3 CBbp3BaHE Ha
konus Ha JJHK-umutupanms DWEYSVWLSN nentug u na CD22-cBbp3Baniusa STN enuron
ChbC CBOOOHA KpaifHa CHAJIOBAa KHCEIMHA KbM CKEJIET OT MUIIIe MOHOKJIOHAIHO IgG aHTHUTSIIO.
JIHK MUMOTONHHUSAT MENTH] C€ CBbpP3Ba ¢ UMYHOINIOOYJIHHOBUS B KileTbueH peuentop Ha
natonornynu JIHK cneunduunn B knetku Ha nynyc mumku, STN enutonst - ¢ CD22 u IgG
ype3 HeroBusi Fc ¢parment - ¢ Fcgammallb Ha moBbpxHOCTTA Ha cChINaTa KIETKA.
MaccrekTpoMeTpuIHUAT aHau3 mnokasa, ye 4 STN enurtonu u 5 JIHK mMumoTonHu nentuau
ca CBbp3aHU KbM BCAKa Jieka UMyHOr1o0ynunoBa Bepura u 4 STN - u 2 JIHK mumortonu - kbm
Texkara Bepura. Kakrto Fcgammallb, taka u CD22 peuentopute BbpPXY CIJICHOLUTUTE
U30JIMPAaHU OT TMPepas3NoNokeHH KbM pa3BuTueTo Ha jaynyc MRL / Ipr mumku ce
(dbochopunupanu cies Bb3AEHCTBUETO HA XMMEPHOTO aHTUTSIO, KOETO MOKa3Ba y4YaCTHETO Ha
JBaTa MHXUOUTOpHU MbTA. KOHCTpyHpaHaTa XuMepa MoTUCKa CIenU(PUUIHO 1n Vitro, KakTo U in
vivo npowusBojctBoro Ha aHTU-JIHK IgM u IgG antutena u 3abaBs pa3BUTHETO Ha
TJIOMEPYJIOHEPPUT MPU MPEAPA3NOI0KEHN KbM JIYIyC )KMBOTHU. M3Mon3BaHeT0 HA XUMEPHHU
aHTHUTENla, HACOYEHM KbM JIBa HE3aBUCHUMM HMHXuUOMpaumu B mumdouutHu penenrtopa,
MIpPE/ICTaBIsIBA HOB IMOJXOJ] 3a CEJIEKTUBHO MOTHCKAHE Ha MaTOJIOTMYHUTE aBTOPEaKTUBHU B

KJICTKU ITPU aBTOUMYHHU 3a00JIIBaHHUS.
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7. Monoclonal antibody therapy that targets phospholipid-binding protein delays lupus
activity in MRL/lpr mice.
Nikolina Mihaylova, Silviya Bradyanova, Petroslav Chipinski, Stela Chausheva, Dobroslav
Kyurkchiev, Andrey Tchorbanov.
Scand J Immunol. 2020 Jun 13; Volume 92, Issue 3 €12915. https://doi.org/10.1111/sji.12915

Abstract

Systemic lupus erythematosus is an autoimmune syndrome characterized by the development
of autoantibodies to a wide range of antigens. Together with B cells, respective self-reactive T
cells have an important contribution in disease progression as being responsible for
inflammatory cytokines secretion, B cell activation, and promoting amplification of the
autoimmune response. Annexin Al is expressed by many cell types and binds to phospholipids
in a Ca2+ dependent manner. Abnormal expression of annexin Al was found on activated B
and T cells in both murine and human autoimmunity suggesting its potential role as a
therapeutic target. In the present study we have investigated the possibility to suppress
autoimmune manifestation in spontaneous mouse model of lupus using anti-annexin Al
antibody. Groups of lupus-prone MRL/Ipr mice were treated with the anti-annexin Al
monoclonal antibody and the disease activity and survival of the animals were following up.
Flow cytometry, ELISA assays, Histological and Immunofluorescence kidney analyses were
used to determine the levels of Annexin Al expression, cytokines, anti-dsDNA antibodies and
kidney injuries. The administration of this monoclonal antibody to MRL/lpr mice resulted in
suppression of IgG anti-dsDNA antibody production, modulated IL10 secretion, decreased

disease activity and prolonged survival compared to the control group.

Tepanusita ¢ MOHOKJIOHAJIHO AHTHTSJIO HACOYeHO cpery ¢gochoaunua-cBbp3Bal

NpoTeHH 3a0aBsi pa3BuHUETO Ha Jymyc npu MRL/Ipr Mmumxkn

Huxonuna Muxaiinosa, Cunsus bpansnosa, [lerpocna Unnuncku, Ctena Yaymesa,

Ho6pocnas Kropkunes u Annpeit YopOanoB

AOcTpakT

CHUCTEMHHSAT JyIyC €pUTEMATO3yC € aBTONMYHEH CHHJPOM, XapaKTEPH3HUPAII] Ce C Pa3BUTHETO
Ha aBTOAHTUTCJIAa KbM INHUPOK CIICKTHP OT AHTUI'CHH. 3aCJIHO C B-KJ’ICTKI/ITG, CBhOTBETHUTEC
aBTOPEAKTUBHU T-KJIETKM MMAT BaXEH MPUHOC B IpOrpecusiTa Ha 3a00JIIBaHETO, Thil KaTo ca

OTTOBOpPHH 34 CCKpCIHATA Ha BBHIMNAIWTCIHW HUTOKWHH, AKTHUBUPAHCTO Ha B-xnerxkutre u
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MIOANIOMOTOT Pa3BUTHETO HAa aBTOMMYHHUSI OTroBOp. AHEKCHMH Al ce ekcrpecupa OT MHOIO
BUJIOBE KJIETKH U ce CBbp3Ba ¢ (ochomunuanure mo 3aBucuM ot Ca2 + mbpT. YcTaHOBEHa €
aHOpPMaJIHa eKclipecusi Ha aHeKCHH Al BbpXy akTuBUpaHu B u T kieTku KakTo mpH MUK
MOJIEpH, TaKa ¥ IPU XopaTa, KOeTo Ipearosara NoTeHIaIHaTa My poJis KaTo TepaneBTUYHA
uen. B HacToAmoTo IpoyuyBaHE HHUE H3CIEABaXME BB3MOXKHOCTTa 3a IOTHCKaHE Ha
aBTOMMYHHATa IIPOsIBa B CIIOHTAHEH MUILIK MOJIEN Ha JyNycC, U3I0JI3Bailku aHTU-aHeKCcHH Al
antuTso. ['pymn MRL/lpr MuMIIKH Npeapas3noyioKeHd KbM Pa3BUTHETO Ha Jymyc, Osxa
TPETUPAHU C aHTU-aHEKCHH A1 MOHOKIJIOHAJIHO aHTUTSUIO U Oellle Mpocie/ieHa aKTUBHOCTTa Ha
OoyecTTa W MPEKUBIEMOCTTa Ha >KUBOTHUTE. I[Iporouna mmromerpus, ELISA Ttectose,
XHMCTOJIOTUYHU U UMYHO(DIyOpECIeHTHU aHalu3u Ha ObOpenuTe Osxa M3MOJI3BaHU 3a Ja ce
IIPOCIIEAST HUBATA HA eKCIIpecusl Ha AHEKCUH Al, HUBaTa Ha IIUTOKUHUTE U aHTUTEJIaTa CPeriy
dsDNA kakTo W pa3BUTHETO Ha OBOpeyHHTe YBpexmaHus. IlIpumaraHero Ha TOBa
MOHOKJIOHQJIHO aHTHUTsUI0 BbpXy MRL/lpr Muiiku Boau 10 MOTUCKAaHE HA IPOU3BOICTBOTO HA
Url" antu-dsDNA antutena, monynupana cekpenus Ha IL10, HamansBa akTHBHOCTTa Ha

3a00JIIBaHETO U yYABJDKaBa MPCKUBACMOCTTA Ha JXKUBOTHHUTC B CPABHCHUC C KOHTPOJIHATa

rpymna.

8.  Annexin Al as a target for managing murine pristane-induced systemic lupus
erythematosus
Nikolina Mihaylova, Silviya Bradyanova, Petroslav Chipinski, Melinda Herbath, Stela
Chausheva, Dobroslav Kyurkchiev, Jozsef Prechl and Andrey I. Tchorbanov
Autoimmunity, 2017; Volume 50 Issue 4: 257-268

Abstract

Systemic lupus erythematosus (SLE) is a polygenic pathological disorder which involves
multiple organs. Self-specific B cells play a main role in the lupus pathogenesis by generating
autoantibodies as well as by serving as important autoantigen-presenting cells. Autoreactive T
lymphocytes, on the other hand, are responsible for B cell activation and proliferation, and
cytokine production. Therefore, both factors promote the idea that a down-modulation of
activated self-reactive T and B cells involved in the pathogenic immune response is a reasonable
approach for SLE therapy. Annexin A1 (ANX Al) is expressed by many cell types and binds
to phospholipids in a Ca2+ dependent manner. Abnormal expression of ANX Al was found on
activated B and T cells in both murine and human autoimmunity, suggesting its potential role

as a therapeutic target. While its role on T lymphocytes is through formyl peptide receptor-like
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molecules (FPRL), and the formed ANX A1/FPRL pathway modulates T cell receptor
signalling, there is still no fool-proof data available for the role of ANX Al in B cells. We
employed a lupus model of Balb/c mice with pristane-induced SLE which very closely
resembles human lupus. In the present study, we investigated the possibility to modulate the
autoimmune response in a pristane-induced mouse model of SLE using an anti- ANX Al
antibody. Administration of this monoclonal antibody resulted in the inhibition of T-cell
activation and proliferation, suppression of IgG anti-dsDNA antibody-secreting plasma cells

and of proteinuria, decreased disease activity and prolonged survival compared to control

group.

AHekcHH Al KaTo CpeICTBO 32 yNIPaBJeHUE HA MPUCTAH-UHAYIUPAH MUIIM CHCTEMEH
JIYIIyC epUTeMaTOo3yC
Huxonuna MuxaiinoBa, Cunsus bpansnosa, [lerpocnaB Yunuucku, Menunaa XepoOar, Crena
Yaymesa, JJo6pocnas Kiopkunes, Hozed Ipexn u Anmpeii 1. YopGanos

Pesrome

CuctemHusaT nynyc epuremarosdyc (SLE) e moaureHHo naToJIoTHYHO pa3CcTpOMCTBO, KOETO
BKJIIOUBA MHOXECTBO OpraHu. ABTocnenupuUHUTE B KIETKM HIrpasT OCHOBHA poyis B
[aToreHe3ara Ha JIyllyca, KaTo T€HEpUpaT aBTOAHTHUTENA, KAKTO M KaTO AaBTOAHTUICH-
MPEJCTABALIN KJIETKU. ABTOpEaKTUBHUTE T-TUMQOLUTH, OT JApyra cTpaHa, ca OTTOBOPHHU 3a
aKTHUBUpAaHETO U mpoiudepanusara Ha B-kiIeTkuTe M NPOU3BOJACTBOTO HA IMTOKHHH.
CnenoBarenHo, MOJYJIUPAHETO Ha AaKTHUBHOCTTAa Ha aBTopeakTuBHUTE T M B kierku,
ydacTBalld B TaTOr€HHUSI UMYHEH OTIOBOD, € pasyMeH nojaxof 3a jeueHue Ha CJIE. Anexcun
Al (ANX Al) ce ekcrpecupa OT MHOTO THUTIOBE KJIETKH U C€ CBBP3Ba ¢ (GOoCHOIUNHUANUTE TIO
3apucuM oT Ca2 + HaumH. YcTaHoBeHa € aHopMmaiHa ekcrpecus Ha ANX Al Bbpxy
aktuBHUpaHu B u T ki1eTKu KakTo B MUILIM aBTOUMYHHHU MOJIEIH, TaKa U IPU XOpa C aBTOUMYHHU
0osecTy, KOETO Mperoara NoTeHIMalHaTa My poJisi KaTo TepaneBTu4Ha 1eln. Jlokaro posusrta
My BbpXy T-nmumdponutute e upe3 GopMHI-NIENTUAHN perenTop-nogooHu moiekynu (FPRL),
a oOpasyBanusT mbT ANX Al / FPRL monynupa curHanusupanetro Ha T-kieTbuHHUTE
penenTopu, BCe OIIe HsAMa HaaexAHU daHHU 3a poisita Ha ANX Al nmpu B-knertkure.
W3non3Baxme mpHcTaH-UHIYIUpaH Mojaen Ha aynyc npu Balb / ¢ mumiku, xolTto MHOTO
IIpHJInYa Ha YOBEILKH JIyIyC. B HacTOAIIOTO IpOyUYBaHe, HUE U3CIIEABAXME Bb3MOXKHOCTTA /1a
MOJYJIMpaME€ aBTOMMYHHHMsI OTTOBOp B MHAynMpaH oT npuctaH mumu mozgen Ha CIIE,

m3non3Baiiku aHTH-ANX Al aatutsuio. [Ipunaranero Ha ToBa MOHOKJIOHAJTHO aHTHUTSIIO BOJIH
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710 UHXHOUpaHe Ha aKTUBUPAHETOo U ponudepanusta Ha T-kineTkute, notuckane Ha IgG anTu-
dsDNA-cekpeTupanyre mia3MeH! KJICTKH U Ha MPOTEUHYpPUsITAa, HAMaJIeHa aKTUBHOCTTA Ha

3a00/I1BaHETO U YABJDKECHO MPEKUBABAHC HA JKUBOTHUTC B CPABHCHUE C KOHTPOJIHATA I'pyIia.

9. Suppression of dsDNA-specific B lymphocytes reduces disease symptoms in SCID
model of mouse lupus
Gesheva V, Kerekov N, Nikolova K, Mihaylova N, Todorov T, Nikolova M, Tchorbanov A.
Autoimmunity. 2014 Feb 6; 1-11 DOI: 10.3109/08916934.2014.883502

Abstract

Self-specific B cells play a main role in the pathogenesis of lupus. This autoimmune disease is
characterized by the generation of autoantibodies against self antigens, and the elimination of
B and T cells involved in the pathological immune response is a logical approach for effective
therapy. We have previously constructed a chimeric molecule by coupling a DNA-mimotope
peptides to an anti-CD32 antibody. Using this protein molecule for the treatment of lupusprone
MRL/lpr mice, we suppressed selectively the autoreactive B-lymphocytes by cross-linking B
cell receptors with the inhibitory FcgRIIb receptors. This approach was limited by the
development of anti-chimeric antibodies in MRL mice. In order to avoid this problem, we
established a murine severe combined immunodeficiency lupus model, allowing a long-term
chimera therapy. Elimination of the double-stranded DNA-specific B cells by chimera therapy
in MRL-transferred immunodeficient mice resulted in inhibition of T cell proliferation and

prevented the appearance of IgG anti-DNA antibodies and of proteinuria.

IMoruckanero Ha cneuuuynure KoM ABAHK B iumdounT HamanssBa CMMITOMUTE HA
3a0oasiBaneTo B SCID mumm mones Ha Jjynmyc
Bepa I'emieBa, Hukona Kepekos, Kanuna Hukonosa, Hukonuna Muxaitnosa, Toznop

Tonopos, Mapus Hukonosa u Annpeit Yopbanos

Pe3rome

ABTOMMYHHUTE B KIJIETKM UTpasT OCHOBHA poJid B ATOT€He3aTa Ha Jynyc. ToBa aBTOMMYHHO
3a00IIIBaHEe ce XapaKTepu3Hpa ¢ TeHEpUPAHe Ha aBTOAHTHUTENA CPelly COOCTBEHH aHTUTEHHU U
eJ'II/IMI/IHI/IpaHeTO Ha BuT KJICTKH, yqaCTBaIHH B IIAaTOJIOTUYHU A I/IMyHeH OTFOBOp, € JIOTUYCH

noaxoJ 3a epexktuBHa Tepanus. KoHcTpyupanu cme XMMepHa MOJIEKyJa Ype3 CBbp3BaHE Ha
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JIHK-mumoronnu nentuu ¢ antu-CD32 antutano. M3non3Baiiku Ta3u IpOTEMHOBA MOJIEKYJIa
3a sieduenne Ha MRL / lpr MuIIKu, KOMTO CIIOHTAHHO pa3BUBAT JYIYC, HUE IMOTHUCKAXME
CEJIEKTUBHO aBTOpEaKTUBHUTE B-nmumdouuntu upe3 oMmpexBaHe Ha B-kieTbuHU pelentopu ¢
naxuoupamure FcgRIIb penenropu. To3m moaxox € orpaHWyYeH OT Pa3BUTHETO HA aHTH-
xuMepHu antutena npu MRL mumkuTte. 3a 1a ce nu3derne To3u mnpoodsieM, Hue pazpadboTuxme
MUIIM MOJEJ Ha JYNyC IpU MULIKM C TEKKa UMYHHA HEJIOCTaTbYHOCT, KOMTO I103BOJISBA
JTBJITOCPOYHA TEepanus ¢ XUMepHUTEe MosieKynu. Enmuvuanpanero Ha a8 JIHK-cnenmuduunn B
KJIETKU upe3 Tepanusi ¢ xumepute npu MRL-Tpanchepupanu umyHoneuuUTHA MUILIKH, BOJIU
10 uHxubupane Ha nponudepanuara Ha T-KIeTKH U npenoTBpaTsiBa nosBata Ha IgG anTH-

JAHK anTuTena u Ha npoTenHypHsl.

10. Long-Time Cooling before Cryopreservation Decreased Translocation of
Phosphatidylserine (Ptd-L-Ser) in Human Ovarian Tissue

Isachenko V, Todorov P, Isachenko E, Rahimi G, Tchorbanov A, Mihaylova N, Manoylov |,
Mallmann P, Merzenich M.

PLoS One. 2015 Jun 17;10(6):e0129108. doi: 10.1371/journal.pone.0129108. eCollection
2015.

Abstract

Obijectives: To translocation (externalization) of phosphatidylserine lead at least the five
negative effects observed during cells cryopreservation: hypoxia, increasing of intracellular
Ca2+, osmotic disruption of cellular membranes, generation of reactive oxygen species (ROS)
and lipid peroxidation. The aim of this study was to test the intensiveness of the
phosphatidylserine translocation immediately after thawing and after 45 d xenografting of
human ovarian tissue, which was either frozen just after operative removal from patient or
cooled before cryopreservation to 5°C for 24 h and then frozen.

Materials and Methods: Ovarian fragments from twelve patients were divided into small pieces
in form of cortex with medulla, and randomly divided into the following four groups. Pieces of
Group 1 (n=30) were frozen immediately after operation, thawed and just after thawing their
quality was analyzed. Group 2 pieces (n=30) after operation were cooled to 5°C for 24 h, then
frozen after 24 h pre-cooling to 5°C, thawed and just after thawing their quality was analyzed.
Group 3 pieces (n=30) were frozen immediately after operation without pre-cooling, thawed,
transplanted to SCID mice and then, after 45 d of culture their quality was analyzed. Group 4
pieces (n=30) were frozen after 24 h pre-cooling to 5°C, thawed, transplanted to SCID mice
and then, after 45 d their quality was analyzed. The effectiveness of the pre-freezing cooling of
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tissuewas evaluated by the development of follicles (histology) and by intensiveness of
translocation of phosphatidylserine (FACS with FITC-Annexin V and Propidium lodide).
Results: For groups 1, 2, 3 and 4 the mean densities of follicles per 1 mm3 was 19.0, 20.2, 12.9,
and 12.2, respectively (P1-2, 3-4 >0.1). For these groups, 99%, 98%, 88% and 90% preantral
follicles, respectively were morphologically normal (P1-2, 3-4 >0.1). The FACS analysis
showed significantly decreased intensiveness of translocation of phosphatidylserine after pre-
cooling of frozen tissue (46.3% and 33.6% in Groups 2 and 4, respectively), in contrast with
tissue frozen without pre-cooling (77.1% and 60.2 % in Groups 1 and 3, respectively, P1, 3-2,
4 <0.05).

Conclusions: Long time (24 h) cooling of ovarian tissue to 5°C before cryopreservation
decreased translocation of phosphatidylserine that evidences about increases the viability of the

cells in the tissue after thawing.

IMpoab/KUTENHO 0XJIaKIAHEe NPeId KPUOKOHCEPBALMATA HAMAJISIBA TPAHCJIOKALUS HA
docparuauicepun (Ptd-L-Ser) npu yoBemnikaa siYHHKOBA ThKaH
Hcauenko B , Tonopos I1, Mcauenko E, Paxumu I', Yop6anos A, MuxaiinoBa H, ManotinoB

U, Manman I1, Mepuenanu M.

Pesrome

Henu: ExcrepHanuzanuara Ha ¢ochaTHUAMICEPUH BOJIU 10 TOHE IeT HeraTUBHHU egeKTa,
Ha0Jt0/laBaHN IO BpEME Ha KPUOKOHCEpBAIUATa Ha KJIETKUTE: XUIIOKCHS, yBeIMYaBaHE Ha
BbTpekieThYHMs Ca2 +, OCMOTUYHO pa3pylllaBaHE Ha KJIEThbUHUTE MEMOpaHU, TeHEpUpaHe Ha
peakTuBHM KuciopogHu pamukand (ROS) u nununna nepokcupanums. Llenta Ha ToBa
npoy4BaHe Oellle /a ce TecTBa MHTEH3MBHOCTTA HA TPAHCIOKAIUATAa Ha ¢ochaTuaniIceprHa
BEJHAra ciie]] pa3MpassBaHe U cieq 45 THeBHA KCeHOTpaHCIUIaHTAIMsl Ha YOBEIIKa SIITUHUKOBA
THKaH, KOSITO WM € OMila 3aMpa3eHa HEMOCPEACTBEHO CJIE]] ONEPATUBHOTO OTCTPAHSBAaHE OT
MAlMEHTKaTa WU € OXJaJieHa Npeau KpuokoHcepBauus 10 5 °© C 3a 24 gaca u cinex ToBa
3aMpas3eHa.

Marepunanmn u meroan: dparMeHTHUTE HA SUYHULUATE OT JBAaHAIECET NAIMEHTKH Osxa
pa3esieHr Ha MaJIKU IapyeHIla BCSAKO ChIbPKAIIOKOPTEKC U MeAysa U IPOU3BOIIHO pa3/ieiIeHH
Ha cienHuTe detupu rpynu. Ilapuera ot rpyma 1 (n = 30) Osixa 3ampa3zeHu BegHara cien
OIIEpaTUBHOTO OTCTPAHSABAHE, PA3MPA3€HU U HEMOCPEACTBEHO CIIE]] pa3MpassBaHE TAXHOTO

KauecTBo Oeire aHanu3upano. ['pyna 2 (n = 30) nmapuerata 0saxa oxmnagenu 10 5 © C 3a 24 yaca
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CJIe]] OIIEPATUBHO OTCTPAHSABAHE, CJIE/ TOBA 3aMPa3eHU U HENOCPEICTBEHO CIIE Pa3Mpa3siBaHE
TAXHOTO KadyecTBO Oemre aHanmm3upano. ['pyna 3 (n = 30) nmapuera 3ampa3eHH BeAHAra CIie]
orepaius 0e3 MpelIBapUTEIHO OXJIaXAaHe, pa3Mpa3eHu, TpaHciuiantupanu Ha SCID muiku
3a 45 1HHM ciel1 KOeTo, TAXHOTO KadyecTBo Oemre ananu3upano. ['pymna 4 (n = 30) napuerara Osxa
3ampasenu cien 24 h npeaBaputenHo oxnaxnaane 10 5 ° C, pa3Mpa3eHu, TpaHCIUIAaHTUPAHU Ha
SCID mumku 3a 45 1HH clie KOETO TAXHOTO KayecTBO Oerre aHanu3upano. E¢exkruBHocTTa Ha
MIpeIBAPUTEIIHO OXJIaX/IaHe HAa ThKaHUTE MIPe/Id 3aMpa3siBaHe Oellle OLleHEeHa Ype3 Pa3BUTHETO
Ha oMKy (XUCTOJIOTHS) U Ype3 UHTEH3UBHOCTTA Ha TpaHCIOKausaTa Ha hocdaTuiniceput
(FACS c FITC-anekcun V u nponuaues Hoaum).

Pesynraru: 3a rpynu 1, 2, 3 u 4 cpeanara mrbTHOCT Ha onmukynute Ha | mm3 e ChOTBETHO
19,0, 20,2, 12,9 u 12,2 (P1-2, 3-4> 0,1). 3a Te3u rpynu crorBeTHO 99%, 98%, 88% 1 90%
npeanTpainu Gponukynu ca Mmopdonornyno Hopmanuu (P1-2, 3-4> 0,1). Ananuzst Ha FACS
MOKa3Ba 3HAYUTEIIHO HaMajeHa UHTEH3WBHOCT Ha TpaHcJIoOKanus Ha (hochaTuaumiceput cien
MIPEABAPUTEIIHO OXJIAKIAHE HA 3aMpa3eHa ThKaH (ChOTBETHO 46,3% u 33,6% B rpynu 2 u 4),
3a pasiidka OT ThbKaHUTE, 3aMpa3zeHu 0Oe3 mpeaBaputenHo oxiaxnane (77,1% u 60,2% B
rpynute 1 u 3, cborBeTHO, P1, 3-2, 4 <0,05).

3axmouenus: [IpeaBapurenHoTo oxnaxaane (3a 24 yaca) Ha siiyHUKOBaTa ThkaH 110 5 ° C
npeay KPUOKOHCEpBallMsl HamalsiBa TpaHCIoKanusata Ha (ocaruauiceput, KOETo
CBUJETEICTBA 3a YyBEJIMYaBaHE HA JKU3HECIIOCOOHOCTTAa Ha KIETKUTE B TbKaHTa ClIE]

pa3MpassiBaHe.

11. Intensive therapy with gastropodan hemocyanins increases their antitumor
properties in murine model of colon carcinoma.

Stoyanova E, Mihaylova N, Manoylov |, Bradyanova S, Raynova Y, ldakieva K,
Tchorbanov A.

Int Immunopharmacol. 2020 May 13;84: 106566. DOI: 10.1016/].intimp.2020.106566

Abstract

Various natural compounds have been tested as anticancer therapeutics in clinical trials. Most
promising direction for antitumor therapy is the use of substances which enhance the immune
system response stimulating tumor-specific lymphocytes. Hemocyanins are large extracellular
oxygen transport glycoproteins isolated from different arthropod and mollusk species which

exhibit strong anticancer properties. Immunized in mammals they trigger Th1 immune response
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that promotes unspecific stimulation and adjuvant activity in experimental therapeutic vaccines
for cancer and antibody development. In the present study we used two hemocyanins — one
isolated from marine snail Rapana thomasiana (RtH) and another one, from the terrestrial snail
Helix pomatia (HpH) which have been investigated by using different administration schedules
(intensive and mild) in murine model of colon carcinoma. The treatment with RtH and HpH
generated high levels of antitumor IgG antibodies, antibody-producing plasma cells and tumor-
specific CTLs, stimulated secretion of proinflammatory cytokines, suppressed the
manifestation of carcinoma symptoms as tumor growth and size, and prolonged the life span of
treated mice. Our results showed a significant anti-cancer effect of RtH and HpH hemocyanins
on a murine model of colon carcinoma with promising potential for immunotherapy in various

schemes of administration based on crossreactive tumor-associated epitopes.

HNuTeH3uBHATA TEPANUA C rACTPONOJAAHOBY XeMOUMAHUHM YBeJINYaBA TEXHUTE
NPOTHBOTYMOPHH CBOMCTBA NPY MHIIU MO/e]I HA KAPIUHOM Ha 1e0eJI0TO YepBo.
CrosnoBa E, Muxaiinosa H, ManoiinoB U, bpansinosa C, PaiinoBa S, Mnakuena K.,
Yopoanos A.

Pesrome

Paznuunu npupoaHu CheIMHEHUS ca TECTBAHHU KAaTO MPOTUBOPAKOBU TEPANIEBTUYHU CPEACTBA
B KJIMHWYHM w3nUTBaHuUs. Haii-obemaBamara mocoka 3a TPOTHBOTYMOpHA Tepamus e
yrnoTtpebaTa Ha BEIIeCTBa, KOUTO MOJ00psIBAT OTTOBOpPA HA UMYHHATAa CUCTEMa, CTUMYITUPANKU
TyMOp-crieUPUIHN TUMEPOIUTH. XEMOIIMAHUHUTE Ca TOJIEMH U3BBHKIETHYHU KUCIOPOIHU
TPAHCIIOPTHH TIUKOMPOTEUHH, U30JIUPAHU OT PA3JIMYHU BHUIOBE UJICHECTOHOTH U MEKOTEIH,
KOUTO TPOSIBSBAT CHJIHM TPOTUBOPAKOBH CBOWCTBA. VIMyHu3upaHu mpu Oo3ailHMIIM, Te
npenu3BukBar Thl uMyHEH OTroBop, KOHTO HachpuaBa HecnenuUyHa CTUMYNAUS U
aJFOBAaHTHA aKTUBHOCT B €KCIIEPUMEHTAJHU TEPANEBTUYHU BAKCHHH 3a PAa3BUTHE HA PaK H
aHTUTeNna. B HaAcTOAIIOTO MpoydBaHE M3IOJI3BaXME JIBa XEMOIMAHUHA - €IUH HU30JUpPaH OT
Mopcku oxJitoB Rapana thomasiana (RtH) u npyr, ot cyxozemen oxioB Helix pomatia (HpH),
KOHUTO Ca M3CJIEe/BAaHU C MIOMOIITA HAa Pa3IMYHU CXEMHU Ha MPUIOKEeHHE (MHTEH3UBHO U JIEKO) B
MUIIIKA MOJIeNT Ha KapuuHOM Ha jaebenoto vyepBo. Jleuenuero ¢ RtH u HpH renepupa Bucoku
HUBa Ha aHTUTYMOpHU IgG aHTHTENa, TPOIYIHMPAITA aHTUTENA TJIA3MEHH KJIETKH U TyMOp-
cnerupuuan CTL, cTumynupa cekpenusita Ha TMPOBB3MATUTETHU ITUTOKHHU, MOTHUCKA
MposiBaTa Ha CUMIITOMH Ha KapIIMHOM KaTO PacTeX U pa3Mep Ha TyMopa U yIbJKaBa )KUBOTA

Ha JICKYBAHUTC MUIIKH. Hammre PE3YIITATU MOKa3axa 3HAYUTCIICH IIPOTUBOPAKOB e(i)eKT Ha
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RtH u HpH xemonmanuHu BBpXY MUIIM MOEI Ha KapIIMHOM Ha Je0eI0To YepBo ¢ oOeraBaig
MOTEHIMAA 3a HMMYHOTEpanmuss B pa3jIMYHU CXEMH Ha MpUIOXKEeHHe, Oa3upaHu Ha

KPBCTOPCAKTHUBHU TYMOP-CBbP3aHN CIIUTOIIN.

12. Antibodies Use Heme as a Cofactor to Extend Their Pathogen Elimination Activity
and to Acquire New Effector Functions
Jordan D. Dimitrov, Lubka T. Roumenina, Virjinia R. Doltchinkova, Nikolina M. Mihaylova,
Sebastien Lacroix-Desmazes, Srinivas V. Kaveri and Tchavdar L. Vassilev
The Journal of Biological Chemistry; 2007; Vol. 282, No. 37, pp. 26696-26706. DOI:
https://doi.org/10.1074/jbc.M702751200

Abstract

Various pathological processes are accompanied by release of high amounts of free heme into
the circulation. We demonstrated by kinetic, thermodynamic, and spectroscopic analyses that
antibodies have an intrinsic ability to bind heme. This binding resulted in a decrease in the
conformational freedom of the antibody paratopes and in a change in the nature of the
noncovalent forces responsible for the antigen binding. The antibodies use the molecular
imprint of the heme molecule to interact with an enlarged panel of structurally unrelated
epitopes. Upon heme binding, monoclonal as well as pooled immunoglobulin G gained an
ability to interact with previously unrecognized bacterial antigens and intact bacteria. IgG-heme
complexes had an enhanced ability to trigger complement-mediated bacterial Killing. It was
also shown that heme, bound to immunoglobulins, acted as a cofactor in redox reactions. The
potentiation of the antibacterial activity of IgG after contact with heme may represent a novel
and inducible innate-type defense mechanism against invading pathogens.

AHTHTEJIATA U3M0JI3BAIIY XeM KAaTO0 KO(AKTOp 3a pa3smIMpsiBaHe HA JeHHOCTTA CH 32
eJJMMUHUPAaHe HA IATOreHa M 32 NpuA00uBaHe HA HOBHU e(peKTOPHU (PYHKIMOHAIHOCTH
Wopnau JI. Jumutpos, JTro6ka T. Pymenuna, Bupmxunus P. Jlomunakosa, Hukonmmaa

M. Muxaiinosa, Cebactuan Jlakpoa-/lecmaszec, Cpunuac B. Kasepu u Yasnap JI.

Bacunes
Pesrome

PasnuuHuTE NATOJIOrMYHM MPOLECH ca NMPUAPYKEHU OT OTACIIIHE Ha TOJIEMH KOJIMYEeCTBa
CBOOOJICH XeM B KpbBOOOpaleHueTo. Upe3 KUHETHYHH, TEPMOIMHAMUYHH U CLIEKTPOCKOIICKU
METOAM JEMOHCTpUpaxMe, 4Ye aHTHTeJIaTa MMaT CHOCOOHOCT Ja CBBp3BaT xema. ToBa

CBBbp3BaHE BOJM /IO HaMmalsiBaHe Ha KOH(OpMaIMOHHaTa cBoOOJa Ha MapaToluTe Ha
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aHTUTEJIaTa U 10 IPOMSHA B €CTECTBOTO Ha HEKOBAJICHTHUTE CUJIM, OTTOBOPHH 33 CBBP3BAHETO
Ha aHTHreHa. AHTUTENaTa U3M0I3BaT MOJICKYJISIPHHUS OTIEYaThK Ha MOJIEKYJIaTa Ha XeMa, 3a Ja
B3aMMOJICHCTBAT C YBEIIMYCH MMaHEN OT CTPYKTYPHO HeCBbp3aHu enutoru. Cien CBbp3BaHETO
Ha xema, MOHOKJIOHATHOTO 1gG u cOopuust IgG npumoObuBat crmocoOHOCTTA J1a B3aUMOCHCTBAT
C Hepa3Mo3HaTH MPEeI TOBA OaKTepHaTHN AHTUTEHU U MHTaKTHU OakTepuu. Kommuiekcure IgG-
XeM T0J00puXa CIOCOOHOCTTA CH Ja MPEAU3BHKBAT OAKTEPHATHO YOMBaHE, MEAUHUPAHO OT
komruieMeHnTa. ChIo Taka Oelle ToKa3aHo, Y€ XeMbT, CBbp3aH ¢ UMYHOTJIOOYJIMHH, JIeHCTBA
Karo KO(pakTOp B OKHCIUTEIHO-BH3CTAHOBUTCIHHTE peakiuu. lloTeHmupaHeTo Ha
aHTHOaKTepuaiHaTa aKTUBHOCT Ha IgG ciie KOHTAaKT ¢ XeM MOXeE Ja MPE/ICTaBlIsABa HOB U

HHAYOUPYCM BPOACH THUII 3alIUTCH MCXAaHU3BM CPCIY HAaXJIyBalllh IAaTOI'CHU.

13. Protein-engineered molecules carrying GAD65 epitopes and targeting CD35
selectively down-modulate disease-associated human B lymphocytes
Manoylov, 1.K., Boneva, G.V., Doytchinova, I.A., Mihaylova, N.M., Tchorbanov, A.l.
Clin Exp Immunol. 2019 Sep;197(3):329-340 DOI: https://doi.org/10.1111/cei.13305.

Abstract

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 GAD65
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 GAD65-specific B cells from type
1 diabetes patients by using chimeric molecules, containing an anti-CD35 antibody, coupled to
peptides resembling GADG65 B/T epitopes. These molecules are expected to selectively bind
the anti-GADG5 specific B cells by the co-cross-linking of the immunoglobulin receptor and
CD35 and to deliver a suppressive signal. Two synthetic peptides derived from GADG5 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 these PBMCs with the engineered

antibodies. The constructed chimeric molecules are able to selectively modulate the activity of
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GADG65-specific B lymphocytes and the production of anti-GADG65 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.

IIpoTenHoBM MHKeHEPHH MOJIeKYIH, HOceln GADG6S enutonu u HacoyeHu KbM CD35,
CeJIeKTHBHO MOAYJIMPAT CBbpP3aHuTe ¢ 0oJiecTTa YoBeIKU B imMdonuTn

Mamnoiinos, U. K., bonesa, I'. B., JloitunnoBa, 1. A., Muxaiinosa, H. M., Hop6anos, A. U.

Pe3ome

3axapHuAT AuabeT THH | € aBTOMMYHHO METa0OJIMTHO 3a00JIIBaHE, XapaKTePU3HUPAIIO Ce C
XPOHUYHA XHUIIEPTIUKEMUs1, HAIMYNe Ha aBTOpeakTUBHU T U B KJIeTku u aBTOaHTUTENA CPEILy
coOcTBeHU aHTUTreHH. EH3uM, cBbp3aH ¢ MeMOpaHaTa BbpXY OeTa-KJIETKUTE Ha MaHKpeaca,
TIIyTaMMHOBA KHcenuHa aekapOokcunaza 65 (GAD6S), e enuH OT OCHOBHUTE aBTOAHTUIE€HU
nipu auadet tun 1. ABroanturenata cpeury GAD6S moTeHIManHO y4acTBaT B pa3pylIaBaHETO
Ha OeTa-KJIETKUTE U CTiajia Ha QYHKIMHUTE HA TaHKpeaca. PerenTophT Ha YOBEIIKN KOMIUIEMEHT
tun 1 (CD35) Bepxy B u T numdonuture uma cynpecuBHa aKTUBHOCT BbPXY T€3H KIJIETKH.
Hue npennonoxuxme, ye MOXe J1a € Bb3MOXKHO aa ce enumunupatr GAD65-cneunduunu B
KJIETKH OT MAaIMeHTH C nuadeT T 1, KaTo ce M3MOJI3BAaT XUMEPHU MOJEKYIH, ChIbPIKAIIN
anTu-CD35 anTUTSUI0, CBBp3aHu ¢ nentuad, Hanogobssamu GAD65 B / T enmuronu. Odaksa
ce Te3M MOJIEKYJIH Ja CBBp3BaT celeKTHBHO aHTU-GADO6S crnenuduunute B kinetku ypes
CbBMECTHO OMpEKBaHEe Ha UMYHOIII00ynnHoBH peuentop 1 CD35 u 1a nojasar cynpecuBeH
CUTHaJ. 3a M3rpa)KJaHeTo Ha JBETe XMMEpU Ca H3MOJ3BAHM JIBA CUHTETUYHM NENTH]A,
nostydeHu ot npoteH GAD6S (enuronun GADG65) u antu-CD35 MOHOKIIOHAJIHO aHTHUTSLIO.
HMmyHoMoaynupaiara akTUBHOCT Ha KOHCTPYMpPAHUTE aHTUTeNa € TECTBaHa in Vitro, KaTo ce
U3II0JI3BaT MOHOHYKJICApHU KJIeTKH oT nepudepHa kpsB (PBMC) ot nmanuentu ¢ quadet TUI
1. HamansBane Ha Opost Ha aHTU-GADG6S IgG cexkperupaiiy aHTUTENa TIA3MEHU KJIETKH U
YBEJIMUYEH IPOLEHT Ha anonToTuyHu B numdonuTtu ce HabnronaBa ciel TpeTUpAaHE Ha TE3U
PBMCs c koHcTpyHpaHuTe aHTUTena. M3rpajeHuTe XUMEpHU MOJEKYIM ca CIIOCOOHU
CENIEKTUBHO Jia MOAynupar akTuBHocTTa Ha GAD6S5S-cneunduuan B mumdonutn u
mpou3BoACTBOTO Ha aHTU-GADG6S5S IgG aBTOaHTHTENAa 4Ype3 CHBMECTHO OMpPEXBAHE Ha
naxuoutopuus CD35 wu B-xnerpunust antureHen peunentop (BCR). Tosa nedyenme

MMpEACTaBIsABA Bb3MOKCH IMMOAXO[ 3a ITPOMAHA Ha aBTOMMYHHATa NpHUPOAa Ha TC3HU KIICTKU.
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14. Helix pomatia hemocyanin - a novel bio-adjuvant for viral and bacterial antigens.
Gesheva V, Chausheva S, Stefanova N, Mihaylova N, Doumanova L, Idakieva K,
Tchorbanov A.
Int Immunopharmacol. 2015 May;26(1):162-8. DOI: 10.1016/j.intimp.2015.03.011

Background: New generated subunit vaccines are characterized by increased safety and lack
of side effects, howeverthey suffer from weak immunogenicity. The adjuvants are
substances that have the ability to enhance themagnitude and duration of the immune
response andto increase vaccine efficacy, but the different vaccinesmay require diverse
adjuvants. The urgent need of novel adjuvant formulations occurs, thus ensuring
protectivecellular and humoral responses against infectious pathogens. The hemocyanins,
oxygen binding copper proteins in the hemolymph of molluscs and arthropods, are
widelyused 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, combinedwith standard antigens. The purified HPH combined with influenza
virus hemagglutininintersubunit 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 producingplasmocytes 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+ AI(OH)3. An immunization of
experimentalanimals with IP combinedwith H. pomatia hemocyanin led to generation of
strong anti-influenza cytotoxicresponse. Conclusion: The vaccination of mice demonstrates
that the HPH is acceptable as a potential bio-adjuvant for subunitvaccines and it could be

used as a natural adjuvant or protein carrier.

XemouuanuH ot Helix pomatia-unoBaTuBeH 6M0aI0BAHT 32 BUPYCHU U 0aKTePHAIHH
AHTHUTEeHH
['emesa B., Uaymesa C., Ctredanosa H., Muxaiinosa H., lymanosa JI., Mnakuena K.,

Yopbanos A.

06111a I/IH(I)OpMaI_[I/ISII XapaKTepHo 3a HOBUTC BAKCHMHU Ca BHCOKATa CUT'YPHOCT H JIMIICATa Ha
CTpaHUYIHH C(I)CKTI/I, BBIIPCKH Y€ TCXCH HCAOCTATHK € cinabaTa UM HMYHOTI'CHHOCT. A)IIOBaHTI/ITe
ca BfUieCTBa, KOUTO HMAT CIocoOHOCTTa JAa TMOBHUIINAT CHJIaTau HOPOABJDKHUTCIHOCTTA Ha

UMYHHHSI OTTOBOp, KakTO W Ja YyBeIu4aT eQpeKTUBHOCTTa Ha BakcuHata. HyxHO e
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naoTOenexuM, obade, 4e pa3IMuHUTE BAKCUHH W3MON3BAT PA3IUYHU aTIOBAHTHHUMOJICKYIH.
HyxHu ca MHOBAaTHBHU aJ[IOBAaHTH, 3a Ja ObJAATOCUTYPEHUBAIIUTEH KICTHUCH U XyMOpPaJICH
OTrOBOP Cpelly HHPEKINO3HU MMaTOTeHU. XEeMOIIMHAHUHUTE MPEICTaBISIBAT MEA-ChAbPIKALIU
OeNTbhIM, U30JUPAHU OT PA3IUYHU BUAOBE YWICHECTOHOTH U MEKOTeNU. TecBbp3BaTKUCIOpOaa
B xeMoumM(para Ha TE3U KUBOTHH M HAMHUPAT MIUPOKO MPHIOKECHHUE KATO MPEHOCHTETN Ha
pa3IM4YHM NENTHAM U KAaTO aJl0OBaHTH BbB BakCUHU. Pe3ynrar: B Hacrosmero uscnenBaHe
M3M0JI3BaXME XEMOIIMAaHWH HW30JUpaH OT cyxo3emHus oxioB Helix pomatia(HPH) kato
O0MOaI0BaHT, KOMOWHUPAH CBHCCTAHIAPTHM AHTUTCHHU. 3a MMYyHH3alus Oelle HU3IMO0JI3BaH
npeuncteH HPH, xomOunmpan ¢ I[P menTua oT XxemarayTHHUH HauH(IyeHIla BUPYC WU
koMOuHMpaH ¢ tetaHundeHTokcous (TT). [IpuemMbT Ha TeTaHUYHUS TOKCOWJ, KOMOMHHpAH C
HPH, nosene no yBennuaBane Ha Opost Ha anTu-1T IgG npoayiupany miasMouuTH, KakTo U
0 3HauyuMO TmoBumaBaHeHa B-u T-kimerpunata nposmdepanus. HuBoro Ha aHTH-TT
IgGanTuTenap mumm cepymu 0€ CpaBHMMO C TOBa, YCTaHOBEHO B TIpylla, TpeTHpaHa C
TT+AI(OH)3. Umynu3anusTa Ha »)uBoTHH ¢ [P komOunupan ¢ HPH nosexne 1o cunen antu-
nH(pIyeHIIa TITOTOKCUYCH OTTOBOp. 3aKitoueHue: BakcHHUpaHeTOHa MHINKH JEMOHCTPHPA,
ye HPH e morennanen 61moaaioBaHT 3a BAKCMHU U MOXe J1a ObJ/ie U3I0JI3BaH KaTo €CTECTBEH

AJ[FOBAHT HUJIM 3a IIPCHOC Ha IICIITUIU.

15.  Anti-cancer properties of gastropodan hemocyanins in murine model of colon
carcinoma.
Gesheva V, Chausheva S, Mihaylova N, Manoylov |, Doumanova L, Idakieva K,
Tchorbanov A.
BMC Immunol. 2014 Aug 29;15:34. doi: 10.1186/s12865-014-0034-3.

Background: Various immunotherapeutic approaches have been used or the treatment of
cancer. A number of natural compoundsare 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 11the 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:
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The Hcs isolated from marine snail Rapana thomasiana (RtH) and the terrestrial snail Helix
pomatia (HpH) expressstrong 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.

AHTI/ITyMOPHI/I CBOMCTBA Ha XEMOIIMAHUHH, H30JIMPAHH OT KOPEMOHOT'U, B MUIIIH

MOJ€J HA KAPIWHOM HaA ne0e10To 4€pBo.

I'emeBa B., Yaymesa C., Muxaiinosa H., Manoitnos U., Jlymanosa JI., Unakuesa K.,
YopbOaHos A.

BeBenenue: 3a siedeHHeTO Ha pakoBM 3a00NsBaHUS C€ U3IOJ3BAaT Pa3IMYHU
MMYHOTEpANeBTUYHM TOAXOAU. Penuna mnpupoaHMBemecTBa ca IpeJHA3HAYEHU Ja
HampaBiABaT, CTUMYJIUpAT WM TOBMIIABaT UMYHHHS oTroBop. Cpexg TiIx ca
xemornanuHuTe (Hes) -u3BbHKIETYHN MEACHABPKAIIU OCNTHIH, U30JUPAHHU OT PA3TUUYHU
BHJIOBE YJICHECTOHOTU U MEKOTEIU. XEMOLUAHUHUTE Ca PECIIUPATOPHU MOJIEKYIIH, KOUTO
MIpEeHAcAT KHUCIOpPOJ M XpaHWUTEIHH BeElecTBa B XeMoinM@ara Ha Te3M KUBOTHU. Teca
oOemiaBaiiia rpyna OT aHTU-PAaKOBU TEPAaNeBTUYHU BEILIECTBA, KOETOCE ABJDKM Ha TAXHATA
CMOCOOHOCT Ja CTHUMYJIHMpaT MUMyHHaTa cHucTeMma, 0e3 TOKCHUYHM CTpaHWYHU e(eKTH.
KLH(xemonmannn uzonupan or Megathuracrenulata)e Haif-u3cnenBanata Mojekynia OT
Ta3u rpyna, onpeaessila CTaH1apT 3a €CTECTBEH OENTHK-TIPEHOCUTE HaMaJIKU MOJIEKYJIU U
€ H3M0JI3BaHAa B AHTU-TYMOPHHM KIMHWYHU wu3cienBaHus.Pesynratu: XemounuaHUHUTE,
u3onupanu ot Rapanathomasiana(RtH) u ot Helixpomatia(HpH), nposiBsiBat invivoaHTu-
TYMOPHH U aHTH-TIPOJIM(EPaTUBHU CBOWCTBAB pa3pabOTEHHs OT HAC MUILIU MOJIEN Ha paK
Ha naebenoto yepBo. Mmynusupaneroc RtHu HpHynwsmkaBa xuBoTa Ha TpeTrupaHute
JKUBOTHH, IOBMINABA XyMOpPAJIHUS AHTUTYMOPEH OTIOBOpP M IIOTHUCKA DPA3BUTHETO Ha

CHUMIITOMU Ha KapIIMHOM C-26, KaTto o6pa3yBaHe Ha TYMOpPH, CINICHOMCTAJINA U METACTa3nu
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B Oenute npoboBe.3akiroucHre: XeMOLMAaHWHUTE CEe U3MOJI3BAT NPU TEpallH Ha pak Ha
NUKOYHUSL MEXyp Y MUIIM MOJE] Ha MejaHoMa. Hammre m3cieaBaHusi AEMOHCTpHpaxa
HNOTCHIMAIHHUS AHTH-TYMOPEH e(peKT Ha XEMOIMSHMHHTE B MHIIM MOJEN Ha paKk Ha
1e0eoTo YepBo, KOSTO Ipe/roiara H3MoJa3BaHeTO UM IPU TEepalus Ha Pa3linuHH BUIOBE
pak.KmouoBn naymm: kapouaom C-26, mumm Mojen Ha pak, Rapanathomasiana,

Helixpomatia, xeMOIMaHUHH, aHTU-TYMOPHA aKTUBHOCT

16.  New fluorogenic dyes for analysis of cellular processes by flow cytometry and
confocal microscopy
Nikolova K, Kaloyanova S, Mihaylova N, Stoitsova S, Chausheva S, Vasilev A, Lesev N,
Dimitrova P, Deligeorgiev T, Tchorbanov A. J.
Journal of Photochemistry and Photobiology B: Biology. 2013 Dec 5;129:125-34 DOI:
https://doi.org/10.1016/j.jphotobiol.2013.10.010.

Abstract

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 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 10—9 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.
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HoBu ¢ayoporennn 6arpumiia 3a aHaJIu3 HA KJIeThYHH NPOLECH Ype3 MOTOYHA
HUTOMETPHUSA U KOH(POKATIHA MUKPOCKONHUS
Huxonosa K, Kanosinosa C, Muxaiinoa H, Crounioa C, Yaymea C, Bacusnes A, JleceB H,

Humutpona I1, Jlenureoprues T, HopOaHos A.

Pe3rome

dyopeclieHTHaTa MHUKPOCKOTHUS W (DIyOpPECIEHTHOTO H300pa3sBaHe dYpe3 IMOTOYHA
IIUTOMETPHS ca JBE OT Hal-Obp30 pa3BUBAIINUTE CE 00JIACTH B MEAUITMHCKUTE U OMOJIOTHYHHU
HN3CJICABAHNS. I/IHOBaI_[I/II/ITe BBB Q)HyopecueHTHaTa XUMHUA U CUHTE3a Ha HOBU 6aI‘pI/IJIHI/I COHOU
ca TACHO CBBP3aHH C PA3BUTHUETO HA CEPBU3HO OOOpYABAHE KATO M3TOYHHUIIM HA CBETIMHA H
TeXHUKU 3a OTKpuBaHe. Cpell CheIWHEHUSTa, W3BECTHH KaTO (DIyOpeClEHTHU BEIIeCTBa,
OarpuiaTa Ha OCHOBaTa Ha ITMAHWH Ca CTAHAIM IIUPOKO M3MOJ3BaHHU, ThH KaTO UMAT BUCOKH
Koe(UIMEeHTH Ha BB30YXkJaHe, TECHU E€MHUCHUOHHH JIEHTH M BHUCOKa (IIyOopecleHLHs MpU
CB’bp3BaHe C HYKJICI/IHOBI/I KUCCIINHU.

KJIIO‘-IOBI/ITG MECTOAHU 3a OLCHKA Ha arrorro3ara U KJICThYHUS TUKBJI ITI03BOJIAABAT I/ISMepBaHe Ha
chabpxkanueTo Ha JJHK upe3 HAKOJIKO MOTOYHM IUTOMETPUYHHM TEXHUKH.

Hue cunTe3mpaxMe HOBM MOHOMETHH ITMAHWHOBH Oarpwiia W XapakTepu3UpaxMe TIXHaTa
HpI/IJIO)KI/IMOCT 34 OIIBCTABAHC HaA XWBH U / WX allOIITOTUYHHU KIICTKH. HpOBCZIeHI/I ca n
eKCIIEpUMEHTH ¢ Oo0Opa3Ha IUTOMETpUs U KOH(OKalHa JazepHa CKaHUpalla MUKPOCKOIHUS
(CLSM). /[IBe OT OLIBETUTENHTE Ca MOKa3aJld CBHP3BAaHE C BUCOK aUHUTET KBbM siipaTa Mmpu
BUCOKH paspesxaanus, 1o 10~° M. ITotounara mutomerpus 1 CLSM HOTBBPXKAaBAT, 4e Te3H
OIIBCTHUTCIIN Ca MapKI/IpaHI/I CCJIICKTUBHO HECXKUBH, Hanp. eTaHOJI-(l)I/IKCI/IpaHI/I KJIETKHU, KOCTO I''l
MpaBUd TOJIXONAIIMA 32 OIEHKAa Ha KJEThUHATa >XU3HECMOCOOHOCT W amomnrto3a. HoBute

CTPYKTYpPH CC OKa3axa MOoAXOAAIIHN U 3a aHAJIN3 Ha KJIICTbUYHUA IUKDBJL.

17.  Generation of gene-engineered chimeric DNA molecules for specific therapy of
autoimmune diseases
Gesheva V, Szekeres Z, Mihaylova N, Dimitrova I, Nikolova M, Erdei A, Prechl J,
Tchorbanov A.
Hum Gene Ther Methods. 2012 Dec;23(6):357-65 DOI:
https://doi.org/10.1089/hgtb.2012.051.

Abstract
Systemic lupus erythematosus (SLE) is an autoimmune disease characterized by the

development of self-reactive B and T cells and autoantibody production. In particular, double-
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stranded DNA-specific B cells play an important role in lupus progression, and their selective
elimination is a reasonable approach for effective therapy of SLE. DNA-based vaccines aim at
the induction of immune response against the vector-encoded antigen. Here, we are exploring,
as a new DNA-based therapy of SLE, a chimeric DNA molecule encoding a DNA-mimotope
peptide, and the Fv but not the immunogenic Fc fragment of an FcgRI1Ib-specific monoclonal
antibody. This DNA construct was inserted in the expression vector pNut and used as a naked
DNA vaccine in a mouse model of lupus. The chimeric DNA molecule can be expressed in
eukaryotic cells and cross-links cell surface receptors on DNA-specific B cells, delivering an
inhibitory intracellular signal. Intramuscular administration of the recombinant DNA molecule
to lupus-prone MRL/Ipr mice prevented increase in 1gG anti-DNA antibodies and was
associated with a low degree of proteinuria, modulation of cytokine profile, and suppression of

lupus nephritis.

I'enepupane Ha reHHO - uHkeHepHH xuMepHu JHK mosekyau 3a cneunpuyHa Tepanus
HA AaBTOUMYHHH 3a00/1sIBaHUS
Bepa I'emieBa, 3y3ana lllekepec, Hukonuna Muxaiinosa, Mnusua Jlumutposa, Mapus

Huxonosa, Auna Epneit, Mosed IIpexn u Anapeit YopGanos

Pesrome

CuctemHuust nynyc eputemarosyc (CJIE) e aBTouMyHHO 3a001sBaHe, XapaKTepU3Upalio ce ¢
pPa3BUTUETO Ha aBTOpPEakTUBHU B u T kiueTkn M mpou3BOACTBOTO Ha aBroaHTurena. [lo-
cnenuanyo, ApyBeprkuure JJHK-crnenuduunmn B kneTku urpasr BaxkHa posst B mporpecusita
Ha JIyIyca U TSIXHOTO CEJIEKTUBHO €IMMHHHUPAHE € pa3yMeH MoAX0/1 3a e()eKTUBHA Tepanus Ha
SLE. ba3upanute na JIHK BakcuHu mMmaT 3a 1€l MHAYLHpPAHE HA UMYHEH OTTOBOp CpEIly
aHTWUTeHa, KOAupaH oT Bekropa. Tyk miciensame, HoBa JIHK-6Gasupana tepanus na SLE,
xumepHa [IHK monekyna, kogupama JIHK-mumoTonen nentua, u Fv, HO HE 1 HMyHOT€HHUS
Fc pparment Ha cienuduyno 3a FcgRIIb monoknonanno antutso. Tazu JIHK koHCcTpyKITHs
Oelle BMbKHaTa B €KCIPEeCMOHHUS BekTop pNut u m3nomsBana karo JJHK Bakcuna B mummn
Mmojen Ha nynyc. XuMmepHara JIHK monekyna mMoxke na Oblie eKclipecupaHa B €yKapHOTHH
KJIETKU U J1a OMpPEKBa KJIEThYHHU MOBbPXHOCTHU penentopu Ha JIHK-cnenuduunu B knetku,
NOCTaBAWKN HMHXUOMpal] BBTPEKJIETbUEH CUTHAN. HHTpaMycKyqHOTO NpHIOKEHHE Ha
pexomOunanTHara JJHK monekyna Ha mpenpasmonoxenu kbM jgynmyc MRL / lpr mumixwy,
npenoTBparsaBa ysenndaBaHeTo Ha IgG antu-/IHK anTMTENaTa U € CBBp3aHO C HUCKA CTENEH

Ha IPOTEUHYPHSI, MOAYJIALIUS Ha IUTOKMHOBUS MTPOMUI U MOTUCKaHE HA JYNyCHUS He(DpUT.

Crp. 26 ot 35




KoHKypc OoueHT, 1B 6poit 20 ot 09.03.2021; H. M. Muxaiinosa, a6

18.  Modulation of the immune response using Rapana thomasiana hemocyanin
Andrey Tchorbanov, Krassimira ldakieva, Nikolina Mihaylova, Lyuba Doumanova
International Immunopharmacology; 2008; 8; 1033-1038. DOI:
https://doi.org/10.1016/j.intimp.2008.03.008

Abstract

We have investigated the non-specific immunostimulatory and specific immunomodulatory
effects of hemocyanin from marine gastropod Rapana thomasiana (RtH). The purified RtH, its
structural subunits RtH1 and RtH2 and a construct with influenza virus hemagglutinin
intersubunit peptide (IP) were used in immunization protocols of Balb/c mice. Antibody
formation against RtH, RtH1, RtH2, RtH-IP as well as anti-RtH IgG antibody isotypes were
determined by ELISA. The immune homology between both subunits and the whole RtH
molecule was investigated by cross-blotting technique. The retaining of the B-cell epitope of
IP, coupled to the RtH was recognised by Western blot. The results obtained demonstrate that
the immunization with RtH or its subunits in experimental models resulted in strong immune
response in vivo. Common epitope of influenza A virus hemagglutinin jointed to RtH results in
generation of molecule with increased immunogenicity. Our results are the first demonstration
that RtH and/or its subunits could be used in different immunization protocols as an adjuvant

or as a protein-carrier.

Mopay./inpaHe Ha HMYHHHUSI OTTOBOP ¢ IOMOIITA HA XeMOIIMAHUH H30JMpaH oT Rapana
thomasiana

Anppeit Yopbanos, Kpacumupa Unakuesa, Hukonnna Muxaiinosa, JIro6a Jlymanosa

Pesrome

W3cnenaxme HecnenM(PUUHUTE MUMYHOCTHUMYJUPALIM M CHEHU(PUUYHN MMYHOMOIYIHpAIIn
eeKTH Ha XEMOIMaHUH M30JMPaH OT MOPCKU KopeMoHoru Rapana thomasiana (RtH). Balb /
MUIIKK 0s1Xa UMyHU3UpaHu ¢ npeuncteHusT RtH, nerosure crpykrypuu cyoenununu RtH1 u
RtH2 u xommexc ot RtH ¢ xemarnyrununoB nentua (IP) ot rpunen Bupyc. O6pa3yBaneTo Ha
antutena cpenry RtH, RtH1, RtH2, RtH-IP, kakto u uzotunure Ha antu-RtH IgG anturena
0sxa u3cnenBanu upe3 ELISA. ImyHHaTa XoMoJorust Mexxay ABete cyOoeauHuu U stata RtH
MoJleKya Oelle n3cieaBaHa ype3 Kpoc-0JI0T TeXHHKaA. 3ara3BaHeTo Ha B-kieThyHUs enuTol
Ha [P, cBbp3an ¢ RtH, Geme ycranoBeno upe3 Western blot. [lomydenure pe3ynratu mokassar,

4C UMyHU3anugaTa C RtH unu Herosute CY6CI[I/IHI/II_II/I B CKCIICPUMCHTAJIHU MOJCIIM BOAU 1O
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CHJICH UMYHEH OTTOBOD in vivo. OOIIMAT eNUTOI Ha XeMariayTHHUH Ha TPHUIl A BUPYC, CBBP3aH
¢ RtH, Boau 110 renepupane Ha MoJIeKyJa ¢ MOBUIIEHa UMyHOreHHocT. Hammre pesynratu ca
nbpBaTa JeMoHcTpauus, ye RtH u / mnm HeroBure cyOequHMLM MOraTr Jia ce M3IOJi3BaT B

Pa3iIn4H UMYHU3AIITHMOHHHA IIPOTOKOJIM KaTO aJIOBAHT UJIM KAaTO IMIPOTCHHOB HOCUTECII.

19.  New biotechnological approaches for immunotherapy of autoimmune diseases
Nikolina Mihaylova and Andrey Tchorbanov
Biotechnol. & Biotechnol. Eq. 2011, 25(4), Suppl., 24-29 DOI:
https://doi.org/10.5504/BBEQ.2011.0130.

ABSTRACT

In many physiological processes peptides play a critical role as neurotransmitters, hormones,
antibiotics, etc. They have research importance in fields such as immunology, pharmacology,
neuroscience and cell biology. There are many approaches for immunotherapies: some of them
use peptides as important components of chimeric molecules for immunosuppression, the
others, as peptide-based vaccines for immunostimulation. These immunotherapeutic strategies
offer the advantages of being safe, easy to produce, devoid of oncogenic potential, and can be
chemically or genetically engineered into defined conformational active form. The peptides
contain a very important functional part called epitope, which is recognized by the immune
system, specifically by antibodies, B or T cell receptors. Epitopes play a prominent role in
peptide-based vaccines and disease diagnosis. Protein engineered or genetically engineered
peptides conjugated to an antibody-carrier could be used as a targeting device delivering the

epitopes to the cells of interest.

HOBU BUOTEXHOJIOI'MYHHU ITOAXOAU 3A UMYHOTEPAIIUSA HA
ABTOUMYHHHU BOJIECTU

Huxonuna Muxaitnoa, Anapeit YopOaHoB

Pe3rome

B MHOr0 m3nonornyHu nporecu NeNTHANTE UTPasiT KPUTUYHA POJISL KATO HEBPOTPAHCMUTEPH,
XOPMOHHU, aHTUOMOTHLM U Jp. Te uMaT HaydyHO 3HAUe€HUWE B OOJACTH KAaTO HMMYHOJIOTHS,
(apMakoIIorusi, HEeBpPOJIOTHs U KJIeThYHa Ouonorus. MiMa MHOTO MOAXOIM 3a UMYHOTEpAIIUs:

HAKOU OT TAX HU3MNOJ3BAT TCHNTHAW KATO BAXKXHW KOMIIOHCHTH Ha XUMCPHHU MOJICKYJIHM 3a
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UMYHOCYNIpECHsl, a Jpyrd KaTo TMENTHIHM BaKCMHU 3a UMyHOCTUMyJnanusa. Te3u
MMYHOTEPANEBTUYHU CTPAaTeTWH MIpeiaraT mpeauMmcrBara jaa ObaaT Oe30macHH, JECHU 3a
IIPOU3BOJICTBO, JIMLIEHW OT OHKOIN€HEH MOTEHIMaJd M Morar Ja ObAaT XMMUYECKH WIN
TEHETUYHO IPOEKTUPAaHU B OmpesesneHa KoH(popMmalMoOHHa akTuBHa Qopma. Ilentuaure
ChIBPKAT MHOTO BakHA (PYHKLIMOHAJIHA YaCT, HApEeYeHa EMHTOI, KOSTO CE Pas3lo3HaBa OT
MMyHHaTa CHCTE€Ma, IO-CHELMATHO OT aHTurenara, B wim T KIeTbUHUTE pPELENTOPH.
Enuronure urpast BakHa poJisi B IENTUIHUTE BAKCUHU U JUArHOCTUKATa HA 3a00JIBaHUSATA.
[IpoTenHO-NHKEHEPHU WY T€HHO-UHXCHEPHU NENTUIN, KOHIOTUPAHU C AHTUTSJIO- HOCUTEIL,
Morar Jia c€ M3M0J3BaT KaTO HACOYBallO yCTPONCTBO, JOCTABAIIO €MUTONUTE 0 TAPIETHUTE

KIJICTKH.

20. Inflammation-induced enhancement of IgG immunoreactivity
N. M. Mihaylova, J. D. Dimitrov, I. K. Djoumerska-Alexieva and T. L. Vassilev
Inflammation Research; 57; 2008; 1-3. DOI: https://doi.org/10.1007/s00011-007-6213-4 .

Abstract

Natural polyreactive IgG antibodies are found in the sera of all healthy individuals. The in vitro
exposure of pooled human IgG to protein-destabilizing chemical or physical factors has been
previously shown to result in the exposure of their "hidden" polyspecificity. We hypothesize
that such an enhancement of their pre-existing immunoreactivity may occur in vivo in the
aggressive microenvironment of inflammation sites. An increase in the antigen binding
intensity as well as of the number of recognized antigens was observed in the sera of IgG-
infused immunodeficient SCID mice with induced local inflammation. The expansion of the
IgG pathogen-binding repertoire may have important biological consequences.

Nuaynupano ot Bb3najieHue nopumasaHe Ha IgG nMyHOpeakTHBHOCT

H. M. Muxaiinosa, 1. JI. Jumutpos, U. K. Jixymepcka-Anexcuesa u U. JI. Bacuien

Pe3ome

EcrecTtBenure mnonupeaktuBHu IgG aHTHTENna ce OTKPUBAT B CE€pyMa HAa BCEKU 3/IpaBU
nHauBuan. [lo-paHo e mokaszaHo, 4e in Vitro B3ICUCTBHETO HAa MPOTEHUH- ASCTaOMIN3UpAIIN
XUMHUYHHU UM U3NYHU (PakTOpH BbpXY Myl oT yoBewiku IgG, Boau 10 pa3kpuBaHe Ha TAXHATA
,»,CKkpuTa“ monucnenuduunoct. [penmnonarame, ye mogoOHO MoA0OpSIBaHE HA CHIIIECTBYBAIaTa
UM HMYHOPEaKTUBHOCT MOXE Jla Ce CIy4d in Vivo B arpecMBHaTa MHUKpocpela Ha

BB3MAIMTCITHATE MECTa. Y BeIMUCHIE Ha HHTCH3NBHOCTTA Ha CBBpP3BAHC KbM aHTUI'CHA, KAKTO
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1 Ha Opos Ha pas3lO3HATUTE AHTUTEHU ce HabmoJaBa B cepymuTe Ha IgG-MHXKEKTHpaHH
umyHonedunuTHr SCID MUIIIKK ¢ MHAYIIUPAHO JIOKAIHO Bh3nanenue. PazmmpsBanero Ha IgG

perepToapa, CBbpP3Balll IIaTorcHa, MOXxe Ja inMa Ba>XHO OMOJIOTMYHO 3HAYEHHE.

21.  Suppression of Disease-Associated B Lymphocytes by GADG65 Epitope-Carrying
Protein-Engineered Molecules in a Streptozotocin-Induced Mouse Model of Diabetes
Iliyan Konstantinov Manoylov, Gabriela Valentinova Boneva, Irini Atanas Doytchinova,

Nikolina Mihaylova Mihaylova, and Andrey Ivanov Tchorbanov
Monoclonal antibodies in immunodiagnosis and immunotherapy, 2019, Volume 38, Number 5
DOI: 10.1089/mab.2019.0030

Abstract

Type 1 diabetes mellitus is an autoimmune syndrome defined by the presence of autoreactive
T and B cells, which results in destruction of insulin-producing beta cells. Autoantibodies
against GADG65 (glutamic acid decarboxylase 65)-a membrane-bound enzyme on pancreatic
beta cells, contribute to beta cells' destruction and the loss of pancreatic functions. Mouse
FcyRIIb on B lymphocytes possesses an inhibitory effect on the activity of these cells. We
hypothesized that it may be possible to suppress GAD65-specific B cells in mice with diabetes
using chimeric molecules, containing an anti-FcyRIIb antibody, coupled to peptide B/T
epitopes derived from the GADG65 protein. With these engineered chimeras, we expect to
selectively co-cross-link the anti-GADG65-specific B cell receptor (BCR) and FcyRIIb, thus
delivering a suppressive signal to the targeted B cells. An anti-FcyRIIb monoclonal antibody
and two synthetic peptide epitopes derived from the GAD65 molecule were used for chimeras'
construction. The suppressive activity of the engineered molecules was tested in vivo in mice
with streptozotocin (STZ)-induced type 1 diabetes. These chimeric molecules exclusively bind
disease-associated B cells by recognizing their GAD65-specific BCR and selectively deliver a
strong inhibitory signal through their surface FcyRIIb receptors. A reduction in the number of
anti-GADG65 IgG antibody-secreting plasmocytes and an increased percentage of apoptotic B
lymphocytes were observed after treatment with protein-engineered antibodies of mice with
STZ-induced type 1 diabetes.
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IToTuckane Ha cBbp3aHu ¢ 0osecTtTa B inMm¢ponuTu upes GAD6S-Hocemy NpoTeMHOBH
HHKEHEPHH MOJIEKYJIM, B CTPENTO30TONMH-UHAYIMPAaH MUIIN Mo/es1 Ha quadeT
Nnusn KoncrantunoB Manoiinos, ["abpuena BanentnnoBa bonesa, Upunu Atanac

JloitunnoBa, Hukonmmua MuxaitnoBa MuxaiinoBa u Auapeii iBanoB YopOaHoB

Pe3ome

3axapHusaT AuadeT Tull 1 € aBTOUMYHEH CUHAPOM, AePUHHUPAH C HATUYUETO Ha aBTOPEAKTUBHU
T u B kieTku, K0eTo BOJIU 10 YHMILO’KaBaHE Ha MPOU3BEXKIAIIUTE MHCYIMH OeTa KIIETKH.
ABroantutenara cpeury GAD65 - MemMOpaHHO CBBbp3aH €H3MM BBPXY O€Ta-KIETKHTE Ha
MaHKpeaca, JOIMPHUHACST 3a pa3pyllaBaHETO Ha OeTa-KIETKUTE U 3arydaTa Ha MaHKPEaTHIHUTE
¢byakuun. Mumm FeyRIIb Bbpxy B numdornuti nputexaBa HHXUOHTOpPEH e(EeKT BBPXY
aKTUBHOCTTA Ha Te3U KIeTKu. Hue npeamnonoxuxme, ye € Bb3MOXKHO Jaa ce notucHat GAD65-
cnenuduyHy B KIIeTKH Mpu MUILKH ¢ quabeT, U3IM0JI3BaiiKi XUMEPHU MOJIEKYIH, ChIbPKaIIH
antu-FcyRIIb antutsno, cepp3ano ¢ mentuaad B / T enwronw, moixydeHH OT MpoOTEHHA
GADG5. OgyakBame CeTIEKTUBHO €THOBPEMEHHO CBbp3BaHe Ha aHTU-GADG6S crienuduunute B-
kierbunu perentopu (BCR) u FeyRIIb, kato mo To3u HauuH ce 3aeicTBa MOTUCKAIIl CUTHAIT
KbM TIpullenHuTe B-kieTku. 3a u3rpaxaanero Ha xuMepuTe 0sixa usnonsBanHu aHnTu-FeyRIIb
MOHOKJIOHQJIHO aHTHUTSJIO W JBa CHHTETUYHH MENTHHHU EMUTOIA, OJYYeHU OT MOJIEKyJaTa
GADG5. TloTuckamara akTHBHOCT Ha KOHCTPYHPAHUTE MOJICKYJIH Oellle TeCTBaHa in vivo mpu
MHUILIKH CbC cTpento3oTouuH (STZ) - unaynupan auaber tun 1. Te3u XMMepHH MOJIEKYIH
CBBP3BAT M3KJIIOUUTENIHO 00JeCTOTBOpHU B kieTku, karo pasmoszHaBaT TexHute GADO6S-
cnenupuyan BCR W CENeKTHBHO MOCTaBAT CHUJICH WHXMOWTOPEH CUTHAI dYpe3 TEXHHTE
noBbpxHOocTHH FCcyRIIb penenrtopu. HamansBane na Opos Ha antu-GADG5 IgG-
CeKpeTHpaIlUTe aHTUTENA IJIa3MOLIUTH U MOBHILEH MPOLEHT Ha anonToTHYHU B numdonutu
ca HaOJIOJaBaHU CIJIe] Tepanus C KOHCTPYMpaHUTE XHMEPHH aHTUTENAa HpPU MHILKH ChC

ctpento3otoiut (STZ) - unaynupan quadet tum 1.
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22. Serum anti-alpha-elastin antibodies in patients with ankylosing spondylitis in
depending on the sex.
Bogdanova M., Tchorbanov A., Velkova A., Stephanova K., Mihaylova N., Kostova N., and
Baydanoff S.
Pesmatonorus 2006, 14 (4), 14-17. ISSN: 13100505

Summary:

The aim of this study is to assess whether significant differences exist between serum levels of
anti-alpha-elastin antibodies (AEAbs) from class IgM, 1gG and IgA in males with ankylosing
spondylitis (AS) and those in healthy males, as well as between AEAbs in AS females and those
in healthy females. The current study comprises 18 patients (mean age 45,8 yrs.; 41-50 yrs.; 13
males and 5 females) admited to Dispensary of Rheumatology of Diagnostic Consulting Centre
I1, Pleven and 10 healthy persons (41-50 yrs.; 7 males and 3 females). The serum levels of IgM,
IgG and IgA AEADbs were determined using enzyme — linked immunosorbent assay (ELISA).
IgA AEADs were elevated in AS men by comparison with those of the healthy males (p < 0,05).
IgM AEADs were elevated in AS women by comparison with those of the healthy females (p <
0,05). Significant differences exist between serum levels of IgA AEADbs in AS males and those
in healthy males, as well as between IgM AEADbs in AS females and those in healthy females

aged 41 — 50 years.

CEPYMHU AHTU-AJIPA-EJJACTUHOBU AHTUTEJIA ITPU HAIHUMEHTHU C
AHKMWJIO3UPALL CITIOHAUJIUT B 3ABUCHUMOCT OT IIOJIA
M. bornanoBa, A. Yopb6anos, A. Benkosa, Kp. Ctedanosa, H. Muxaiinosa, H. Koctosa u Cr.
baiiganos

Pesrome

[IpeacraBeHoTO TpOoy4BaHE MMa 3a IEN Jla M3CIEABA JIajdu ChIIECTBYBAT CUTHU(MUKAHTHHU
pa3iIuKu B CEpyMHUTE HUBA Ha aHTU-al(a-enacTuHoBU antutena (AEAT) ot kinac UrM, Url" u
UrA mexny 6omHu Mbxe ¢ ankuinozupail cnoHmuuT (AC) U 3paBu MbXKe, KaKTO U MEXIY
O0JIHU JKeHU C ToBa 3a0oJsiBaHe M 37paBU keHu. [IpoyuBaneTo ob6xBamia 18 6onHM (cpenHa
BB3pacT 45,8 1.; 41-50 r.; 13 MBKe U 5 )KEeHU; MPOIBIDKUTEIIHOCT Ha 3a00SBaHETO HAal-MaJIKO
2 1.), nucnancepusupanu B Pesmatonorunuen kabunet Ha JIKL] II — [Tnesen u 10 3npaBu numa
(41-50 r.; 7 mbxe u 3 xenn). Cepymuute HuBa Ha UrM, Url" u UIrA AEAT ca usmepenu upes

€H3UMHO — CBbp3aH umyHocopOeHTeH aHanmu3 (ELISA). UTA AEAT ca mo-BHCOKH IIPU MBKETe
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¢ AC B cpaBHeHue ¢ Te3u Ha 3apaBute Mbxe (p < 0,05). UIrM AEAT ca no — BUCOKU IIpU
xenute ¢ AC B cpaBHeHHE ¢ Te3u Ha 31apaBute xeHu (p < 0,05). CurHupuKkaHTHH pa3IuKu
chlIECTBYBAT B cepyMHUTE HUBA HA UTA AEAT mexay mbxere ¢ AC U 31paBUTE MbXKE U Ha

HUrM AEAT mexy OOJTHUTE KEHU U 3[IpaBUTE )KCHHU Ha Bbh3pacT Mexay 41-50 r.

23. BOOK CHAPTER Gastropods: Diversity, Habitat and Genetics
/Rapana Thomasiana Hemocyanin as a Protein Carrier and Adjuvant of Bacterial and
Viral Vaccines/

K. ldakieva, V. Gesheva, N. Mihaylova, L. Doumanova, A. Tchorbanov;

NOVA publisher, 2011; ISBN: 978-1-61324-817-1.

Abstract

The hemocyanins (Hcs) are a multigene family of giant extracellular copper proteins which
serve as oxygen carriers in the blood of many mollusks. Their large molecular size (4 to 8 MDa),
xenogenic character and carbohydrate content have been implicated in inducing strong immune
response in mammals. Many of the vaccines that are in use today consist of mainly killed viruses
and microbial agents, or, alternatively - viral subunits or bacterial toxoids. Unfortunately, killed
viral vaccines and bacterial toxoids are weakly immunogenic. Recent approaches in the
practical immunology involve the use of different highly immunogenic molecules for non-
specific immunomodulation (as adjuvants) or for active specific immunostimulation (as protein
carrier covalently bound to specific antigen). Among them are the hemocyanins - extracellular
type-3 copper proteins occurring freely dissolved in the hemolymph of many arthropod and
mollusc species. The use of Hcs from different sources as carriers of haptens and peptides for
production of monoclonal antibodies and as carriers of vaccines against infectious diseases is
generally accepted. Hcs have been applied also as adjuvants in immunocompetent tests and as
experimental antigens in studies of the immune system. Living marine snails Rapana
thomasiana were caught near Bulgarian coast of west part of Black Sea. The hemocyanin
isolated from Rapana thomasiana (RtH) is built from two structural subunits, RtH1 and RtH2.
It has been shown that the structural subunits RtH1 and RtH2 are closely related and both
correspond immunologically to KLH2, one of the two hemocyanin isoforms of the gastropod
Megathura crenulata. Based on this structural similarity, a logical conclusion is that the
hemocyanin of Rapana thomasiana will have strong adjuvant immunostimulatory effect as well

as it would be possible to use RtH as a protein carrier and vaccine adjuvant. In the present study
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we investigated the adjuvant properties of hemocyanin isolated from marine gastropod Rapana
thomasiana as well as its use for protein-carrier of a viral peptide (common epitope of influenza
A virus hemagglutinin). An immunization with Influenza vaccine or tetanus toxoid combined
with RtH in mice induced an anti-influenza cytotoxic response (CTL) lasting at least 5 months
and an antibody response to viral proteins. We demonstrated also its high immunogenicity as a
single model antigen and its properties as a strong protein carrier for viral peptides from
Influenza hemagglutinin. The results obtained demonstrate that RtH is acceptable as a potential

bio-adjuvant for subunit bacterial and viral vaccines.

I''TABA KHUTI'A I'actponoau: pazHooOpa3ue, MECTOOOUTAHNS M TeHETUKA
/Xemouuanun ot Rapana Thomasiana kaTo NpoTeHHOB HOCHTE H AI0BAHT HA
0aKkTepuaJHU U BUPYCHU BAKCHHM/

K. Unakuesa, B. I'etneBa, H. Muxaiinosa, JI. JlymanoBa, A. HopOaHOB;

Pesrome

Xemonmanuaute (Hes) ca pa3HOOOpa3HO B TEHETUYHO OTHOIIICHUE CEMEHCTBO OT THTaHTCKU
U3BBHKJIETPYHHU MEJHU MPOTEUHHU, KOUTO CIY’KaT KaTo KUCIOPOJAHHM HOCUTENIHU B KPbBTA Ha
MHOT'0 MeKoTenu. TeXHUAT roisiM MosieKyseH pa3mep (4 1o 8 MDa), KceHOreHeH XapakTep U
ChIbpKaHUE Ha BBIVIEXUIPATHU Ca JOIPUHECEHH 3a MTPEeIU3BUKBAHE Ha CHUJIEH UMYHEH OTIOBOP
npu 0o3aliHUIIM. MHOTO OT BaKCHHUTE, KOUTO CE€ M3IMOI3BAT JHEC, CE ChCTOST OT NMPEAUMHO
yOUTH BUPYCHM W MHMKPOOHHM areHTH, WM KaTo alTepHaTHBA - BUPYCHU CYOCIUHUIM WM
OaKTepHaIHU TOKCOUH. 3a ChKaJeHUe YOUTUTE BUPYCHU BAaKCUHU U OaKTEpUAIHU TOKCOMIU
ca crnabo umMyHoreHHH. llociegHuTe MOAXOAM B IMpaKTHYecKaTa MMYHOJIOTHMs BKJIFOYBAT
U3MOJI3BaHETO Ha pPa3IMYHU CHUJIHO MMYHOT€HHUM MOJIEKYJIM 3a  HecrneuuduuHa
MMyHOMOyJIalus (KaTo aJloBaHTH) WK 3a aKTUBHA CHEIU(pUYHA UMYyHOCTUMYJanus (KaTo
IIPOTEMHOB HOCHUTEN, KOBAJEHTHO CBbp3aH Cbc cnenuduuen antureH). Cpex Tax ca
XEMOIIMAHWHUTE - U3BBHKJIETHYHN MEAHU MPOTEUHU TUII 3, Cpelaly ce CBOOOIHO pa3TBOPEHH
B XeMoyinM(paTa Ha MHOTO BHI0BE YIEHECTOHOTH U MeKoTenu. OOLIONPUETO € U3IMO0JI3BAHETO
Ha Hcs oT pa3nuiHy M3TOUYHUIIM KaTO HOCUTEH Ha XallTeH! U MENTHAU 32 IPOU3BOJCTBOTO Ha
MOHOKJIOHQJIHM aHTUTeNa U KaTo HOCHTEIM Ha BAaKCHMHM Cpelly MH(PEKIMO3HU 3200 IsIBaHUS.
Hcs ce mpunarar cbIlo Karo aJioBaHTH NpU HMYHOKOMIIETEHTHM TECTOBE U KaTo

CKCIICPUMCHTAJIHU aHTUI'CHU IIPH U3CJICIBAHUA HAa UMYHHAaTa CUCTEMaA. Kusnu MOPCKH OXJIFOBU

Ctp. 34 ot 35




KoHKypc OoueHT, 1B 6poit 20 ot 09.03.2021; H. M. Muxaiinosa, a6

Rapana thomasiana ca ynoBeHu Kpaif ObJTapckoTo Kpaitbpexue Ha 3armajgHara yacT Ha YepHo
Mope. XeMOIIMaHuHbT, n301upan oT Rapana thomasiana (RtH), e usrpazen ot nBe CTpyKTypHH
cyoenuuunm, RtH1 u RtH2. Jloka3zano e, ue crpykrypuaute cyoenuaunu RtH1 u RtH2 ca Tscno
CBBbp3aHM U JABeTe oTroBapAT umyHosnornuyHo Ha KLH2, emna ot aBere u3zodopmu Ha
XeMoIlMaHnHa Ha racTponoaa Megathura crenulata. Bp3 ocHOBa Ha TOBa CTPYKTYPHO CXO/ICTBO,
JIOTHYEH M3BOJ €, Y€ XeMOUMaHMHBT Ha Rapana thomasiana me mma cuiieH aaiOBaHTEH
UMYyHOCTUMYIUpaI epeKT, KakTo U Ou 6110 BH3MOXKHO J1a ce u3non3sa RtH kaTo nporenHoB
HOCHUTEN U BAKCUHAJICH a[FOBAaHT. B HACTOAMIOTO M3ClIeIBAHE HUE U3CIEABAXME aJIOBAHTHUTE
CBOWCTBa Ha XEMOLIMAHMHA, U30JIUPAaH OT MOpcKuA ractporon Rapana thomasiana, kakTo u
M3II0JI3BAHETO MY 3a IPOTEUH-HOCUTEN Ha BUPYCEH MenTH I (0011 eMUTOI Ha XeMariayTHHHH Ha
rpurieH Bupyc A). UMyHu3anusaTa ¢ rpurnHa BakCMHA WM TETAaHUYEH TOKCOUJ, KOMOMHHMpaHa
¢ RtH mnpm wmumku, wusHgynupa mnpoTuBorpunHa nurorokcuyHa peakuus (CTL) c
MPOJABIKUTEIIHOCT HAal-MaJIKO 5 Mecena U OTrOBOp Ha aHTUTENA Cpelly BUPYCHU MPOTEUHHU.
JleMOHCTpUpaxMe ChILO TaKa BUCOKAaTa My UMYHOT€HHOCT KAaTO €IUHUYEH MOJIE] aHTUTE€H U
CBOMCTBaTa My KaTo CWUJIEH IPOTEMHOB HOCHUTENl 3a BHPYCHHU MENTUAM OT TIpUIEH
xemarnyTuHuH. llonydyenure pesynraru mokazsar, ye RtH e mpueminB karo nmoreHuuaneH

6I/Ioa,I[IOBaHT 3a Cy'6eI[I/IHI/I‘IHI/I 6aKTCpI/IaJ'IHI/I U BUPYCHU BAKCUHU.
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