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ABTOMMYHHUTe 3aboAsBaHMA Ca €AHUM OT BOJeluTe TMPUYMHUA 32
CMBPTHOCTTa, a peBMaTouAHMs apTput (PA) u cucreMHus Aymyc epureMaroaec
(CAE) cbe cBOsITa 4€CTOTa OCTaBaT OTIIEYaThbK B MOAepHUTe OOIlecTBa.

OpraHmyHata Bpb3Ka MeXAYy a4alTUBHUS U BPOAEHMS] UMYHUTET e
cuctemara Ha kKoMmriiemeHta B HeroBata (Clq xommnoneHta. Clq moaTucka
aBTOAHTUTSIAOTEHe3aTa U HaMa/siBa pMCKa OT aBTOMMYHHa peakuust npu PA u
CAE. Ot apyra cTpaHa, akTMBMpaHMs KOMIIAMMEHT AMPEKTHO WHAyIVpa
UTOTOKCMYHATa yBpeda Ha TbKaHMTe U  TIOBMIIAaBa HUBOTO  Ha
npoundaamaropuute nuTokuHM. Cucremara Ha KOMIIAEMEHTa ¥Ma OCHOBHA
poAsi B UMYHHaTa TOAE€PAHTHOCT KbM aronTo3ara, 4pe3 , TUMXOTO” OTCTpaHsBaHe
Ha yBpeAeHUTe KAeTKM.

AKTUBUpaHUs KOMILA€MEHT MMa AeBeT TAaBHU TAUKOIPOTEVHOBU

koMrioHeHTa oT C1 a0 C9. CucremaTta Ha KOMIIA€MeHTa € MOIIJHO aKTUBUpaHa



npu CAE, BcaeacTBue Ha KOETO Ce CTUra A0 HEHOTO M3YepIiBaHe- HaMAaAsBaT
HuBara Ha C3 u C4. Haanmumero Ha xoMosuroren gepuuut npeapasmnosara KbM
passutuero Ha C/E. KoMnaeMeHTBT e B CLCTOsHME aa moaspusupa T-
anmdouuTUTe UM Aa ydacTBa B IIOBEAEHMETO Ha (arOIMUTHUTE KAETKUA U
crumyaupa texuus kKamnauuteT. [Ipu C/AE ce nHaGaogaBa cuHTe3 Ha aHTUTeAa
cpemy cobcrBenu anturenu. Ilpu PA anturesara ca nHacouenu cpemry Fe-
Aomena Ha YgG u Bb3MaAUTeAHMs TAPTEHT € He CaMO CUHOBMSITA U XPYIIsaa, HO
U APYTU CTPYKTYpy OT OpraHu, kato 6eau Apobose, chpiie, Gb0peru u Apyru.

llenTpaanu 3BeHa B cucTeMaTa Ha KOMIIAMMEHTA Ca €H3MMHM KOMILAEKCH,
kato C3 u C5-xonBepranmsita. Taka 3amousa obijaTta KOMIIAeMeHTHA Kackaaa U
ce ctura Ao nepdopupamms KaeTbuHata MeMopana MAC-C56-9.

YgM aHTUTs40TO, HacoueHO cpermry aHTureH BbB Fc permona ma YgG,
Hape4yeHO , peBMaTouAeH (pakTop”e eAuH OT Hall-U3IOA3BAHUTE AVATHOCTUYHMU
buomapkepn 3a PA. Beposatao RF e renepmpan kato pe3yATaT Ha BTOpUYEH
VIMyHEeH OTTOBOp nipu ¢GopMupaHeTo Ha MMyHHM Komraekcu. Hapacrsa 6post Ha
»AHTU-KepaTMHOBUTe aHTuTeAa”. VIMa aHTUTEAHM CUCTeMM HaCOYEeHU Cpeliy
LNeHTPyAMHMpPaHa TMeNnTUAM, KOUTO HEeCbMHEHO WMMaT ChIeCTBeHa poAs B
naroreHesata Ha PA. Te ce orkpusar B Ok0a0 2/3 or Ganure ¢ PA. Apyra
aBTOAHTUTEAHA CUCTeMa e Cpellly KapbaMuanmpaHuTte nporeuHu. /Jsere cucreMmn
3ae4HO MpPeAU3BUKBAT aBTOMMYHEH OTTOBOP.

AKTMBMpAaHETO Ha KOMIIAMMEHTa e HeoOXOAMM  Y4aCTHMK B
nHpaamaropHara kackaga Ha PA. /JByska au e poasta Ha Clq KOMIIOHEHT,
KOSITO BCe OILle € XUIToTe3a.

Aormycka ce, ye cpmiectsysaT Clq reHeTUYHM BapMaHTY, KOUTO MOTaT Aa Ce

acouumpar " C ABe 3a00asIBaHMSI.



EAMHUYHUTE HYKA€OTUAHU MOAMMOP(PU3MU Ce OIpeAeasiT OT 3aMsHaTa
Ha eAViH CaMO HYKAeOTuA OT reHoMma. Bapmanumure ca nag 10 mmamona. Tosu
0AMMOP(}U3BM MOXKe Aa ChIIleCTByBa HaBCAKbAe 1o Bepurata Ha AHK.

Bcuuko  TOBa  ompeaeas  aBTOMMYHHMTe — 3a0oasBaHUs,  KaTo
MHoro¢gakTopHu no npupoga. Cucremara Ha KoMnamumeHnTa u B yactHoct Clq
KOMIIOHEeHTa Ca MHAMKATOp 3a MMYHOAOIMYHA TOAepaHTHOCT. OTKpuBaHeTO Ha
HOBU MapKepH Ilie MMa He caMO AMarHOCTUYeH, HO U cnenyuyeH TepanesTudeH
noaxoa. He camo B pamkure Ha eqHO 3a00AsiBaHe, HO M KOHKPETHO 3a BCEKM
Boaen.

Tosa ompaBaaBa M 3agayarta, KosATOo cu mocrass J-p Kocrypkosa — aa
u3caeasa IeT eAVHUYHU HyKAeOoTuAHM noammopdusmu B renurte 3a Clq B
6parapckara koxoprta 60aumu ot PA u /1ICE u KOHTpoAHa rpyIa 34pasu.

AuceprailMOHHUAT TPy oOxsamia 202 cTpaHuMUM M BKAIOYBA: CIMCBK Ha
ChKpaleHusTa- 2CTp., BbBeJeHue- 3CTp., AuUTepTypeH o030p- 54cTp., uea u
3agaum — lcrp., Marepmaa u Meroau- 23ctp., pesyaratu- 50cTp., 0OChXKAaHe U
U3BOAU- 26CTp., 3aKAl04eHue U IIPUHOCK- 5CTp., O6ubanorpadus- 452 U3TOYHNUKA,
oT KouTo 5 Ha Kupuauuna. BbB Bpb3ka ¢ AMCEPTALIMIOHHMSI TPYA Ca OTIeYaTaH!u
TpU NMyODAMKaLUN.

A-p KocrypkoBa paspabotsa mnpobaeM ¢ AMHAMUYHO pasBUTHE B
uscaeaosateackure cpeau. ToBa e Haa0Xmao ob3opa aa ce MOCTpPOU B e€AUH
YUCTO MpPONEAeBTUYEH I14aH, C KOeTO MMa KayecTBata Ha MOHOrpadus.
[TocoueHn ca KakTO KAacM4YeCKMsl ITbT, Taka U aATepHAaTUBHMUS IIBT 3a
akTuBMpaHe Ha KomraemeHTa. CpoOIaBa ce 3a MHOXECTBO IIPOTUBOPEYMBU
AaHHM 3a HuBaTa Ha C1lq rpu aBaHCMpaAay 3aD0AsIBaHMSL.

B npoyuBaHero ca Bkarouenn 111 manmenTa Ha 18 roauiuna Bb3pact ( OT

xouto 58 ¢ PA u 53 cvc CAE 1 koHTpOAHa rpyna oT 68 3apasmn).



boanute cbe CAE ca ¢ nu3akaiounteAHO xeTeporeHHa KAMHUYHA KapTUHA.

Hanmpasenu ca cranaapTHuTe Aa0OpaTOpHM, MMYHOAOTMYHM, XUCTO U
UMYHOMOP$OAOTUYHM U3CAABAHUSI.

Nscaeapan e Clq u maentudpukanus Ha SNPs (cBoOOgHMST HyKAeOTHZ,
noanmop¢usbM). Hampasen e aHaau3 3a HaaMuymMeTo Ha acolyauus CbC
3aboasiBaHe TIpU CAy4day/KOHTpOAa AU3alH.

Hsma aga ce cimpame Ha pesyaTaTuTe OT CTaHAApPTHUTe U3CAeABAHUA,
KOUTO ITOTBBbP>XKAaBaT U3BECTHUTE A0 cera PpakTul.

[TpocaeasiBaT ce aleAHU ¥ TEHOTUIIHM YECTOTHM pasmnpeleAeHus] B IeT
noauMop@duama, KaTo ce CpaBHsABaT pe3yATaTUTe C APYTU KOXOPTU OT pacu U
Haiuu. Hamupar ce pasaumkm raaBHO C apUKaHCKUTE KOXOPTU. 3aeaHO C
OTBbpAUTeAHUTe pesyatatu /J-p KocTtypkoBa oTKpuBa pa3anka B YecToTaTa Ha
noaumopdusma mexay Goanure or PA u CAE/ rs665691 u rs292001. Ome
noseue, ye BapmaHTHMs G-azea Ha rs665691 u Hocemure ro reHOTUIIOBE Ce
cpewat no-yecto npu PA orkoakoto npu 6oanute cbe C/E. [1aasmennte HuBa
Ha Clq kopeaupat HeraTusHO ¢ 6bOpeuHoTo anraxupase rpu C/AE He3aBuCHMO
OT JAeyeHMeTO. J3HaAuMTeAHM pazamumsi B Tmaa3meHute HmBa Ha Clq ce
yCTaHOBsIBAaT caMo B rpymnaTa Ha PA. OcraBa cxBalllaHeTo, ye HMa Bpb3Ka MeXAy
uscaeasanusi noanmMopdussm u nsmepennte Husa Ha Clq ipu PA.

[Tpu nanmenture cvc C/E ce gaeMoHCTpUpa TeHAEHUINS 3a acoljManys Ha
rs294179 ¢ umsata Ha Clq camo mpmu AH. Karo usao xomosurorure mno
BapMaHTHUS aAe/ Ce XapaKTepusupar C Io-BUcoKu naa3menn Husa Ha Clq u mo-
Bucoku Husa Ha ACPA B cpaBHeHue ¢ xomosurotute no nepudepnums C-azea.
Te3u ¢aktu couar, ye PA e XeTeporeHHO MO CBOsI Mpupoaa 3aboasBaHe. A-p
KocrypkoBa ycraHossiBa ¢akTy, KOUTO MOraT aa ObAaT OpPMEHTUP 3a BCEKU

peBMaToAor.



Huckure nuBa Ha Clq KOpeanpaT MO3UTUBHO ¢ GLOPEYHOTO aHraxMpaHe
u HuBata Ha C3 u C4 npu nannentu csc C/E.

Bapuanthust G-azea u G G renotuna Ha rs172378 ce acouumpar ¢ PA u
CAE u ¢ HaanumeTo Ha aBTOMMYHHO 3aboasBare. OTKpUTH ca TOAUMOPPUIMMA B
reHa 3a A sepurara Ha Clq, kouto ce cBbp3Ba c PA.

Husara Ha Clq ca onpeaesenn npu PA u C/E, xakTo u Bpb3kaTa UM C
nerre uscaeapanu SPNPs.

IIpuemam npuHOCHTE C OpUTMHAAEH XapaKTep, KOUTO ce OTHACAT 40 TOBa,
ue J-p Kocrypkosa 3a mbpsu T B Bbharapus npasu aconmuaTtusHO mpoydsaHe
Ha SNPs B rennus xawcrep Ha Clq npu maumentu c¢ PA. AuszaitHa Ha
IIPOYYBAHETO [MOKa3Ba CUCTeMeH HayJeH ITOAXOA.

OOcbXAaHETO B MHOTO OTHOIIEHMs AOKa3Ba AWUTepaTypHUs 0030p u
Cb3AaBa BII€YATAEHUETO, Ye Te Ca OPraHMYHO CBBP3aHM, 3ALIOTO C€ ChIIOCTABIT
pe3yaTtaTtute Ha AviCepTaHTa C Te3 Ha M3TbKHATU M3CAeA0BaTeAN.

Kato npuemem ¢ 0a406peHne opurnHaAHUTe HAyYHO-IIPUAOKHYU TPUHOCH,

npejlaraM Ha 4YJeHOBeTe Ha rodutaemotro Hayuno >xypm aa ce
NPUCBEAMHY KBM MOsI TI0AOXHUTeAeH BOT 3a MpuAoOuBaHe Ha oOpa3oBaTeaHa u

HayyHa crereH Ha ,,JlokTop” Ha J-p Koctypkosa.

02.03.2022r.

/TTpod.A-p Xpucro baaroes Llekos a4.M.H./
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Autoimmune diseases are one of the leading causes of mortality, and
rheumatoid arthritis (RA) and systemic lupus erythematosus (SLE), with their
high incidence, remain a footprint in modern societies.

The organic link between adaptive and innate immunity is the complement
system in its C1q component. C1q suppresses autoantiangiogenesis and reduces
the risk of autoimmune response in RA and SLE. On the other hand, activated
complement directly induces cytotoxic tissue damage and increases the level of
proinflammatory cytokines. The complement system plays a major role in immune
tolerance to apoptosis by "silently” removing damaged cells.

The activated complement has nine major glycoprotein components from
C1 to C9. The complement system is powerfully activated in SLE, resulting in its
depletion- decreasing C3 and C4 levels. The presence of homozygous deficiency

predisposes to the development of SLE. The complement is able to polarize T



lymphocytes and participate in the behavior of phagocytic cells and stimulate their
capacity. Antibody synthesis against self antigens is observed in SLE. In RA,
antibodies are directed against the Fc domain of YgG and the inflammatory target
is not only synovium and cartilage but also other organ structures such as lung,
heart, kidney, etc.

Central units in the complement system are enzyme complexes, such as C3
and C5-conversion. This starts the general complement cascade and leads to the
cell membrane perforating MAC-C56-9.

The YgM antibody directed against an antigen in the Fc region of YgG,
called "rheumatoid factor", is one of the most widely used diagnostic biomarkers
for RA. It is likely that RF is generated as a result of a secondary immune response
in the formation of immune complexes. The number of "anti-keratin antibodies" is
increasing. There are antibody systems directed against centrullinated peptides
that undoubtedly have a significant role in the pathogenesis of RA. They are found
in about 2/3 of blns with RA. Another autoantibody system is against
carbamylated proteins. The two systems together induce an autoimmune
response.

The activation of the compliment is a necessary participant in the RA
inflamatory cascade. Is the dual role of the C1q component still a hypothesis.

Itis assumed that there are C1q genetic variants that may be associated with
both diseases.

Single nucleotide polymorphisms are determined by the substitution of a
single nucleotide from the genome. There are over 10 million variations. This
polymorphism can exist anywhere along the DNA chain.

All this defines autoimmune diseases as multifactorial in nature. The

complement system and in particular the Clq component are an indicator of



immunological tolerance. The discovery of new markers will have not only a
diagnostic but also a specific therapeutic approach. Not only within a disease, but
also specifically for each patient.

This justifies the task set by Dr Kosturkova - to study five single nucleotide
polymorphisms in the Clq genes in the Bulgarian cohort of RA and LSE patients
and a control group of healthy subjects.

The dissertation covers 202 pages and includes: list of abbreviations- 2pp,
introduction- 3pp, literature review- 54pp, aim and objectives- 1pp, material and
methods- 23pp, results- 50pp, discussion and conclusions- 26pp, conclusion and
contributions- 5pp, bibliography- 452 sources, of which 5 in Cyrillic. Three
publications have been printed in connection with the thesis.

Dr. Kosturkova develops a problem with dynamic development in research
circles. This has made it necessary to construct the review in a purely propaedeutic
way, which has the qualities of a monograph. Both the classical pathway and the
alternative pathway for complement activation are outlined. Many conflicting
data on Clq levels in advanced disease are reported.

The study included 111 patients aged 18 years ( 58 with RA and 53 with SLE
and a control group of 68 healthy controls).

SLE patients have an extremely heterogeneous clinical picture.

The  standard  laboratory, = immunological,  histological and
immunomorphological tests were performed.

Clq and identification of SNPs (free nucleotide polymorphism) was
investigated. Analysis was performed for the presence of disease association in
case/control design.

We will not dwell on the results of the standard studies, which confirm the

known facts.



Allele and genotype frequency distributions across five polymorphisms are
examined, and results are compared with other cohorts of races and nations.
Differences are found mainly with African cohorts. Along with confirmatory
results, Dr Kosturkova found a difference in polymorphism frequency between
RA patients and SLE/ rs916656 and rs292001. Moreover, the variant G allele of
rs665691 and its carrier genotypes are more common in RA than in SLE patients.
Plasma C1q levels correlated negatively with renal involvement in SLE regardless
of treatment. Significant differences in plasma Clq levels were found only in the
RA group. The notion remains that there is no association between the
polymorphism studied and measured C1q levels in RA.

In SLE patients, a trend for association of rs294179 with Clq levels was
demonstrated only in LN. Overall, homozygotes for the variant allele were
characterized by higher plasma C1q levels and higher ACPA levels compared with
homozygotes for the peripheral C allele. These facts suggest that RA is a
heterogeneous disease in nature. Dr Kosturkova establishes facts that can be a
guide for every rheumatologist.

Low Clq levels correlated positively with renal involvement and C3 and C4
levels in SLE patients.

The variant G allele and G G genotype of rs172378 are associated with RA
and SLE and with the presence of autoimmune disease. Polymorphisms in the
gene for the A chain of C1q have been found to be associated with RA.

Clq levels were determined in RA and SLE and their relationship with the
five SPNPs examined.

[accept the original contributions, which refer to the fact that Dr Kosturkova
for the first time in Bulgaria made an association study of SNPs in the Clq gene

cluster in RA patients. The study design shows a systematic scientific approach.



The discussion in many ways proves the literature review and gives the
impression that they are organically related because they compare the dissertation
results with those of eminent researchers.

Accepting with approval the original scientific and applied contributions,

[ propose that the members of the esteemed Scientific Jury join in my
affirmative vote for the award of the degree of Doctor of Education and Science to

Dr. Kosturkova.

02.03.2022r. Signature......... b}(/m}z ..........

/Prof.Dr. Hristo Blagoev Tsekov PhD /



