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COBOKYMHOCTb XMMUYECKUX peakL i,
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KNACCUYECKUUN MPUMEP NMAPAMETABONMNYECKUX
NMPOLIECCOB - HE®EPMEHTATUBHbIE BSAUMOLOEUCTBUA
BEJIKOB C KAPBOHUINIbHbIMU COEOUMHEHUAMU

) ("
L~
£ 2
§ P
(- &) 25
\ 0 -2
N _¥ o wn s B -4 @
~c=C” & ) ) @\
' vk L . o @ o &)
(CH), Lysine (® 5 09%) N N f[JI ;
1
r«lx Nc—gN Siee#
7N 1 |
H H (CH,)
(CH,), g
1 - 2 I 3
N NH
I < » | — —» AGE’s
CH HCH
|
|
HC=0 c=0
| HC — OH |
HC — OH | HO — CH
| HO —CH |
HO — CH H,0 | HC — OH
I H(I: — OH |
HC =OH —
| HC — OH H(i" oH
HC —OH | CH,OH
CH,OH
Glucose Glucoselysine Fructoselysine
(Schiff base) (Amadori product)

CxeMa peakumm HedbepMeHTATUBHOIO MIMKO3UTMPOBAHUS OCTaTKa

NM3nHa B 6EKOBOWN MOJEKYIE
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OKOJ10 0.1 % OT EE OBLLEIO KOJINYECTBA
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Dicarbonyils

METUTIMOKCAJIb, FNTMOKCAb U 3-AEOKCUTTFOKO30H -
KAPBOHW/IbHbIE COEAVHEHNS, MPUCYTCTBYHOLUVE B
OPIrAHM3ME 1 MHOIOKPATHO MEPBOCXOASALUME TJTHOKO3Y MO
PEAKLIMOHHOW CMOCOBHOCTM



KAPBOHWJ1bHBIE COEANHEHWNA, OBPA3YHOLLMECA TPU
OKNCHNEHUW MOJIMHEHACBILLEHHBIX XUPHbIX KUCIOT
CJ1IbHbIMWU OKUCJTUTEJIAMU
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ManoHOBLIM ansaerun aKponeuH



YPOBEHb 'MTMKO3WJTIMPOBAHHbBIX ®OPM
EMOIMIOBUHA U ETO ANATHOCTUYECKOE
3HAYEHWE :

- 0o 5 % - B npepenax HOpMblI;
- cBbiwe 5.5 % - AnarHOCTUYECKM 3HAUYUMBIN;

- 00 10 % - ynoBNeTBOPUTENbHbLIWM NPU
MHCY/IMH3aBUCMMOM CaxapHOM anabete;

- 00 7 — 8 % - ynoBNeTBOPUTE/bHbIW NpW
NHCY/TMHHE3ABMCMMOM CaxapHOM Auabete
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®dDyHKLUMOHaNbHbIE NocneacTBusa HechepMeHTaTUBHOIO
rMKO3U/IMpoOBaHUSA:
reMornobuH NposiBNSET NOBbILLEHHOE CPOACTBO K KUC/IOPOAY;

a/lbOYMWH TepsieT CBON TPAHCMOPTHbIE M AETOKCMKALMOHHbIE
CBOMCTBA;

MeMOpaHbl 3pUTPOLIMTOB TEPSIOT MOKOCTb U YINpyrocTb;

NOHMXXEHME MMOKOCTU MHTUMbI COCOYZIOB U KPOBEHOCHbIX
KanunsapoBs, YTO MPUBOANUT K HAPYLUEHMUSIM KpOBOOOpaLLIEHUS U
uma6eTML|eCK0M aHrMonaTuu;

MMMYHOINOOY/TMHBI TEPSAIOT CBA3bIBAOLLIME CBOMUCTBA, UTO
NMPUBOAUT K CHMXKEHMIO 3aLLUTbl OPraHM3Ma BLESIOM;

OC/IOXKHAETCA 06pa3oBaHNE NONEPEYHbIX CLUMBOK MeXAy
BOJSIOKHaMM KOJI/TareHa, YTo NpMBOAUT K CHUXKEHUIO
3NaCTUYHOCTU KOJI/TAareHOBOro BOSIOKHA BLIEIOM;

a-KPUCTaINIMH XpYCTanuKa rnasa TepsieT CBOW LLarnepoHOBbIE
CBOMCTBA, YTO BEAET K [PasBNTMIO KaTapaKTbi;

HapyLlaeTCcs B3anUMOAENCTBUE MHCYIMHA C ero peLenTopamu;
obLLee pa3BUTUE aYTOMMMYHHbIX NPOLIECCOB.
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NB 1: HEGEPMEHTATUBHOE IMIMKO3UNUPOBAHME
MPUBOOUT K ®POPMUPOBAHMIO B-CKINAQYATbIX
CTPYKTYP



HEOEPMEHTATUBHbBIE BSAMMOAENCTBUA

bEJIKOB C KJIETOYHbIMA MEMBPAHAMW
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QHAOIME EHHAA MHTOKCUKALWNA

COBOKYIMTHOCTb HATO®U3UOJOTMYECKUX MPOIIECCOB,
BEJYIIUX K HAKOIJIEHUIO B JKUJIKOCTSAX U TKAHSX
OPIAHU3MA HE®W3UNOJOTNMYECKUX KOJIUYECTB
MPOMEKYTOUHBIX U KOHEYHLIX TPOJIYKTOB
HOPMAJILHOT'O OBMEHA, A TAKKE MPOJIYKTOB
HAPYIIEHUS METABOJIU3MA, UTO TPUBOJIUT K
TOKCUUYECKOMY BO3JENCTBUIO U JUD®COYHKINU
PA3HOOBPA3HBLIX OPTAHOB U CUCTEM

NB 2: HEOTbEMJIEMO CONMYTCTBYET BEJIMKOMY
MHO)XXECTBY 3AG0JIEBAHUW



MOEKY/1bl CPEAHEN MACCHI
HEOAHOPOAHAsA MO XMMUYECKOMY CTPOEHMUIO U
buonornyeckmm AENCTBMEM Ipyrnna BELECTB

MonekynspHon maccon 300 — 5000 [a

EABA J1N HE HAUBOJIEE CYLWECTBEHHBIM 10O
ON3NONI0I MHECKM TMPOABJIEHUAM YACTDBIO
MOJEKY/1 CPEAHEW MACCbI COCTABNAIOT
CPEAHEMONEKYJTAPHBIE MEMTUAbI (CMIT)

OnuncaHo cebiwe 300 CMI1, oTHocsawmxcsa K 20 rpynn coobpa3Ho
X XMMUYECKOWN CTPYKTYPbl U (PU3MONOrMYECKOro AENCTBUS



COCTAB MOJIOKA
- Bopa —87.7 %
\ 2 B Cyxvie Belectsa — 12.6 %

MonouyHbIn xup — 3.5 %
Cyxoi 06€e3)KMPEHHBIN MONTOYHBIN ocTaTok — 9.0 %

Eeng/m)— 3,2 % (kazeuH — 2.6 %, CbIBOPOTOYHbIe H6enkn — 0.6
o

MONoOYHbIM Ccaxap nakTo3a — 4.7 — 4.9 %
MuHepanbHble BewwectBa — 0.8%

HebenkoBble a3oT-coaepxawme coeamHeHunst — 0.02-0.08 %
BuUTaMuHbIl, MUrMeHTbI, PEPMEHTbI, FOPMOHbI — B

MUKPOKOJTNYHECTBAX

Ka3zenHoBble nenTuabl NposiBNSIOT aHTUTPOMBOTUYECKUE,
aHTUIrMNepTeH3MBHbIE, aHTUOKCUAATMBHbIE, OnNMonaonoaobHble,
MMMYHOMOAYNpYOLLne, aHTnbakTepuasnbHble U aHTUBUPYCHbIE

3(@deKTbl, He rOBOPS Yy>Ke& 0 MHOrOCTOPOHHEM BIUSIHUM Ha
NULEBAPUTESNIbHYIO CUCTEMY.

C YEIo bbl OHO?
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B3AUMOLENCTBUA NENTUOOB U
HECTPYKTYPUPOBAHHbIX BEJIKOB C ®OCPOJIMIMNOHBIM
BUCNOEM KNETOYHOWU MEMBPAHbI NOOYUHAETCHA
CTPOIO ONPEOENEHHBIM 3AKOHOMEPHOCTAM




Phospholipid asymmetry of cellular
membrane
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Zwaal et al. Cell. Mol. Life Sci. 62 (2005) 971
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Arg, Lys (NH3¥)

%
C,
Asp, Glu (COQOR)

SAKOHOMEPHOCTHU MEMBPAHHOI'O ©OJIZIVHTI'A 110 ITPABUJTY
“POSITIVE-INSIDE” [TPUBOJAT K OPUHETAIIU BHYTPD KJIETKU
HEKOMIIEHCNPOBAHHBIX OCTATKOB ITOJIOKUTEJIBHO
SAPAKEHHBIX AMWMHOKHNCJ/IOTHBIX OCTATKOB , UYTO CO3AET
ITIOUYTU NAEAJIBHBIE ITPEAITIOCBIJIKHA JIA

HEOEPMEHTATHUBHOI'O IVIMKOSU/INPOBAHUA



Arg, Lys (NH3¥)
Asp, Glu (CO0™)

TE KE CAMBIE SAKOHOMEPHOCTHW OBECIIEHUHMBAIOT ObPASOBAHUE
HA IIOBEPXHOCTMU FKJIETOK [JUIIOJIBHBIX IIAP, S®OPEKTHBHO
CBA3BAEMMBLIX IIVNTASMUHOI'EHA, EI'O AKTHUBAIINIO B IVIASMUYH U
SAIIUTY OT NMHAKTHUBAIINN HUPKYJINPYIOIIIMMUA B
KPOBOOBPAIIIEHNY MHI'MBUUTOPAMU
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3| KOH®OPMAIIMOHHAA MHKOPIIOPMPOBAHHDBIX B
* MEMBPAHY BEJIKOB N3 a-CITMPAJIEM B B-YRKIIAIAKY

ordered
aggregates

n

Lee C-C., Sun Y., Huang H.W. Membrane-
mediated peptide conformation change from
a-monomers to B-aggregates // Biophys. J. —
2010. — 98. — P.2236-2245.

NB 3: OBPA3YIOLUMECA NMPU BSAMMOAENCTBUN C KNETO4YHbIMU
MEMBPAHAMMU CTPYKTYPbI ATPErMPYIOT KAK MBEXXK]Y COBOU, TAK
N C UHTEIPAJIbHbIMN BEJIKAMU MEMBPAH



NOAOBHbLIE ACCOLUALUUMNATUBHBIE TNPOLECCHI HE
TOJIbKO MEHAIOT ®PU3NYECKME CBOUCTBA MEMBPAH,
HO U NMPUBOOAT K HAPYLWUEHWUKO HOPMAJIBHOIO
®YHKUMOHUPOBAHUA MEMBPAHHbIX BEJIKOB

Chapter 7
Peptide Contamination of Cell Membranes in Etiology of
Chronic Noninfectious Diseases

ADVANCES
AT Sergey V. Verevka
MEDICIN} il
D 1/ Y\ Department of Biochemistry of prof. O. S. Kolomiychenko Institute of Otolaryngology, National Academy of Medical Sciences of Ukraine,
DIV k i Kiev, Ukraine
Abstract

Synchronism in spreading of chronic noninfectious diseases let us suggest the existence of common
etiologic factors, leading to the development of a wide circle of derangements, which seem not to be
related. It is known, that clinic aspect of the most diseases is in correspondence with the triggered complex
of molecular and cellular disruptions. The last ones have different degree of visualization. Some disruptions
are clearly marked meanwhile the other ones need more or less complicated observation. Third ones can
be only defined using the knowledge of underlying molecular processes. In this paper we have tried to
evaluate functional importance of such pathological factor as peptide contamination of cell membranes.
Appropriateness of peptide interaction with phospholipid bilayer of cell membranes and properties of the
formed structures allow make a suggestion about important or key role of the protein and peptide
components of metabolic intoxication in etiology of chronic noninfectious diseases.




[MNOTETUYECKAA CXEMA ®OPMNPOBAHWUA
HEKOHCTUTYTUBHbBIMIA BEENKAMW MEMBPAHHOW
MOPbl N TPAOANUNOHHOE WN3OBPAXEHWE CUVCTEMBbI
KOMMNEMEHTA B JEACTBUW
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TPAOAVMLIMOHHASA CXEMA
OGOPMNPOBAHNA AMNITONOHBIX
OUBPUJIJT
(@) — HaTMBHaA CTpyKTypa 6enka, (6) —
NPOMEXYTOYHOE COCTOSIHUE, NpU KOTOPOM
YacTb MOMMMNENTUAHOM LIENU HAXOANTCS B
HeHaTMBHOW KOHdopMauuu, (B) —
NOSIHOCTbIO pa3BepHYyTOe COCTosIHME, () —
obpa3oBaHMe BHYTPUMOSEKYISPHOro -
CNos C NOCNeAyoLEN 0IMroMepmnsaument
6enka (a), obpazosaHune npotodmnbpunn
(e) n popmupoBaHue 3penbixX pubpunn

(x).

HU3KUN YPOBEHb CBOBOHOW SHEPIUN B-YKITAOKW
OBECIEYUBAET EE BbICOKYHO CTABUIIbHOCTb W
POCT 3A CYET COPBLUUMUA N KOH®OPMALIMOHHOWU

NMEPECTPOUKWN PACTBOPEHHbLIX BEJIKOB



Amyloid pore

Monomer Dimer Trimer %0/
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MOJIEKYIAPHbBIN KACKAJ ®OPMNUPOBAHMSA AMUITONAHON GUBPUIITLI

Ehud Gazit. Self Assembly of Short Aromatic Peptides into Amyloid Fibrils and
Related Nanostructures // Prion. —2007.- 1, N 1. — P.32-35.




CreHnu beH MNPY3UHEP
Hobenesckas npemus no pusmnonorum n meamumHe 1997 ropa

“3a OTKpbITME NPUOHOB — HOBOIro 6MONOrMYEcKoro
NpuUHUMNa UHdeKkumn”

HopManbHas 1 natoreHHas n30(popMbl
NPMOHOBOro 6esika

NB 4: CTpyKTypHble CBOUCTBA
NaToOreHHou N30dOpPMbl MOSTHOCTbIO
COOTBETCTBYIOT 6€/1IkaM, NoABEPrLINXCS
MeMOpaHHOMY DONAUHTY
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“BENbIE NATHA” NMPUOHOBOW MMMNOTE3bl:

HeBocnpousBoaAMMOCTb NaTosIOrM4YecKkoun
dopMbI B ycnoBusx in vitro;

CywecTtBOBaHne MWHUMASIbHOW
MH(PEKLMOHHOM A03bl;

CyuwecTtBOBaHMe NUHUM (strains) bonesHu,
CMOCOOHLIX K nepexoay Apyr B opyra npwu
NOBTOPHbLIX MH(PEKLMOHHBLIX MNaccaxax;

CywecTtBOBaHMe MeXBMAOBOro bapbepa.



[IPMOHAM HEOBXOAOUM TPOTEUH X



A B 2TO CAMOE BPEMA:

- [lJokasaHo obpeTeHne naTtoreHHon chopMont besika
NPOTEMHA30YCTONYNBOCTM N MATOrE€HHbIX CBOUCTB
TOJIbKO MOC/E BK/IIOYEHUS B HAPY>XKHYIO KNETOYHYIO
MeMbpaHy;

- OBbHapy»eHa cnocobHOCTb MAaTOreHHON hopMbl
MPUOHOB KO B3aUMOAENCTBUIO C AUMONbHbIMU NN3UH-
CBSI3BAOLMMMN YHACTKaMWN NNA3MUHOIEHA;

- Moka3aHo 6/10KMpOBaHWE NAaToOreHHOM (opMou
MPMOHOB NPOTEACOMHOIrO KOMIMEKCA;

- JKCnepuMeHTasIbHO AoKa3aHa BO3MOXHOCTb
MHAYLIMPOBAHHOIrO (hOPMMPOBAHNSA NATOrEHHON
opMbl 63 NCX0AHOro MHMEKLIMOHHOIO MaTepuana;

- JKCNepuMeHTalbHO Noka3aHa BO3MOXXHOCTb
MCKYCCTBEHHOIO NepeHoca aMmunonao3sa 6onesHen
AnbLrenmepa;



[TloMMaTb YepHOro KoTa B TEMHOW
KOMHaTe O4YeHb CTIOXXHO. OcobeHHOo
eC/I1 ero TaMm HerT.

[13H Cq0onunH

Frustra fit per plura quod
potest fieri per pauciora



AMmunouao3 (ammnongHas gucTtpodus) — HapyLleHue
6enkoBoro obMeHa, conpoBoXxaatoLieecsi 0bpa3zoBaHNEM
N OT/IOXKEHNEM B TKaHSAX cneundunyeckoro 6enkoBo-
NosiMcaxapuaHoro KoOMraekca - ammnonaa

CornacHo npuHsaTOM Knaccudukaumm (Msarkosa, 2000),
CYLLECTBYIOT cneaytowme opMbl aMUIONI030B:

- MEPBUYHbIN — BO3HUKAET M3-3a HEBbISCHEHHBIX MPUYVIH;

- BTOPUYHbIW, nnu obpeTeHHbIN — paccMaTpMBaeTCs Kak OCIOXKHEHME
NPy XpOHMYECKMX 3ab0neBaHns, CBA3aHHbIX C pacnaioM TKaHeW
(Tybepkynes, 6poHxoakTaTnyeckas 6051e3Hb, XPOHNYECKUM
OCTEOMUENUT U MHOIrue apyrue);

- HACNEACTBEHHbBIN (reHeTuueckuii, CeMeliHbIli) — BPOXAEHHOe
HapyLLueHne obMeHa 6enkos;

- CTAPYECKMM.

B TO XXE BPEMA AMUJTIOMA03bl PASAEJIAIOT HA CUCTEMHbBIE U
JIOKAJIbHbIE.



Table 1. Amyloid fibril proteins and their precursors in humans

Systemic (S) or  Syndrome or
Amyloid protein Precursor localized (L) involved tissues
AL Immunoglobulin light chain S,L Primary myeloma-associated
AH Immunoglobulin heavy chain L Primary myeloma-associated
ATTR Transthyretin S Familial
Senile systemic
L? Tenosynovium
AB2M B2-microglobulin S Hemodialysis
L? Joints
AA (Apo)serum AA S Secondary, reactive
AApoAl Apolipoprotein Al S Familial
L Aortic
AApoAll Apolipoprotein All S Familial
AGel Gelsolin S Familial
Alys Lysozyme S Familial
AFib Fibrinogen a-chain S Familial
ACys Cystatin C S Familial
ABn* ABriPP L, S? Familial dementia, Bntish
ADan" ADanPP L Familial dementia, Danish
AR AP protein precursor (ABPP) L Alzheimer disease, aging
APrP Prion protein L Spongioform encephalopathies
ACal (Pro)calcitonin L C-cell thyroid tumors
AIAPP Islet amyloid polypeptide L Islets of Langerhans
Insulinomas
AANF Atrial natriuretic factor L Cardiac atria
APro Prolactin L Aging pituitary
Prolactinomas
Alns Insulin L latrogenic
AMed Lactadherin L Senile aortic, media
AKer Kerato-epithelin L Cornea, familial
Aftbn) tbn” L Pindborg tumors
Alac Lactoferrin L Cornea, familial




Table 1. Human amyloid (or aggregate) proteins and their associated diseases

Immune system-related

Coll-adhesion molecules
Unknown function

Immunoglobulin light chains (x and 1)
Immunoglobulin heavy chain
[2-Microglobulin

Kerato-epithelin

Lactadherin (Medin)

Amyloid-

Prion protein

Amyloid British

Amyloid Danish

a-Synuclein

Function Protein Associated disease

Transport molecules Serum amyloid protein A Secondary systemic amyloidosis
Apolipoprotein Al Familial amyloid polyneuropathy Type Il
Apolipoprotein Al Familial amyloid polyneuropathy Type Il
Transthyretin Familial amyloid polyneuropathy Type |
Lactoferrin Corneal amyloidosis

Coagulation factors Fibrinogen Fibrinogen amyloidosis

Enzymes Lysozyme Lyzozyme amyloidosis

Cytoskeletal proteins Keratin Cutaneous amyloidosis
Tau Alzheimer’s disease, frontotemporal dementia

Hormones Amylin Type ll diabetes
Calcitonin Medullary carcinoma of the thyroid
Prolactin Aging pituitary prolactinomas
Insulin Insulin-related amyloid
Atrial natriuretic factor Atrial amyloidosis

Regulatory proteins Gelsolin Finnish hereditary amyloidosis

Protease inhibitors Cystatin C Icelandic hereditary cerebral amyloid angiopathy

Primary systemic amyloidosis, amyloidosis associated with multiple myeloma
Primary systemic amyloidosis

Hemodialysis-related amyloidosis

Corneal dystrophy

Aortic medial amyloidosis

Alzheimer’s disease, cerebral amyloid angiopathy

Spongiform encephalopathies

British familial dementia

Danish familial dementia

Parkinson’s disease
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Borman S.A. Attacking amyloids. Efforts to deter protein misfolding
yield promising drug candidates for degenerative diseases // Science
& Technology. — 2010. — 88, N 4. — P.30-32.






HanpasneHue nentugHom uenu HanpasneHue
dubpunnoi

CXEMA BBAMMOLIEVICTBI{IH KOHI'O KPACHOTO
C B-CKNNAOYATOU CTPYKTYPOU



An autopsy specimen that demonstrates cardiac amyloid.
Note the dramatic thickening of the interventricular

septum (normal is 10 mm).

(Gertz M.A. I don’t know how to treat amyloidosis
// Blood. — 2010. — 116: 507-508.)



3abonotHbin A.U., BbenoycoBa A.A,,
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Bepeeka C.B. Cnyyam nokanbHOro
aMuiomao3a BepXHUX AblXaTeNbHbIX
nyten // XypHan BYLWHUX, HOCOBMUX I
ropnosux xsopob6. — 2013. - N2 5. —
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MOHAX-OPAHLUNCKAHEL, HE BblJT Bbl MOHAXOM-OPAHLUNCKAHLIEM,
ECJIM Bbl BUAEJT HE TO, YTO EMY MNPEAMWMACHO BUAETD
YMb6epTo Jko



ECJ/IN OBPA3SOBAHUE BEJIKOBbIX B-ArPErATOB
ABNAETCA 3AKOHOMEPHbIM CNEACTBUEM
HAPYLWWEHUNA NMPOLIECCOB OBMEHA BELLECTB C
OBPA30OBAHUEM CTPYKTYPHO YLUEPBHbIX BEJIKOB,
TO HE CTOMT JIU NPOBEPUTb NPUCTYTCTBMUE
B-CTPYKTYP B NATOJIOTMMECKM W3MEHEHHbIX
TKAHAX CAMOIo PABHOOBPA3HOIoO 3TUOINEHE3A?







COCYOAUTAA ®OPMA AMUITONOO3A NOYEK, OKPALLEHHbIX KOHI'O
KPACHbIM B OBbIHHOM (CJIEBA) U B NOJIAPU3OBAHHOM CBETIIE
(CMNPABA)




Pancreatic islet structures in non-diabetic and type 2 diabetic subjects.

(a) Islet of a non-diabetic subject immunolabeled for insulin (brown); insulin-
contained B-cells occupy more than 80 %o of the islet space.

(b) Islet of a diabetic subject labeled for insulin (brown) and stained with
Congo red for amyloid (pink); more than 50 % of the islet space is filled with
Congo red stained, amorphous amyloid deposit (asterick). The remained B-
cells are localised at the end of deposits.

(Jaikaran, E. and Clark, A. (2001) Islet amyloid and type 2 diabetes: from
molecular misfolding to islet pathophysiology. Biochim. Biophys. Acta, 1537
(3), 179-203.
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®OPMUPOBAHUE HATUBHOW BEJIKOBOU CTPYKTYPbI
NPEACTABJISIET COBOU C/TOXXHbIU, MHOIOCTAAAUMHDbIN
U SHEPTOEMKWU NPOLIECC, ONOCPEAOBAHHbIU
LUAMNEPOHOBbIMU
B OTHOLWUEHWU 3BOJTIOLIMOHHO YY)XEPOAQHbIX BEJIKOB
LUAMNEPOHbI JAHHOWU KNETKWU HES®OEKTUBHbDI
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Y IMO-BMICHUX ITPOJOYKTAX XAPYYBAHHA:
OLOIHKA PU3UKY

PosrnsnyTo MonekynsapHi MexaHiamu GopMyBaHHSA CTPYKTYPH TPaHCTeHHMX OUIKIB B eBOMIOLINHO 4yXO-
pigHux KniTHHaX. O6IPYHTOBAHO NONOXEHHA PO 3aKOHOMIPHICTB 3acMiveHHA MO-BMICHMX NMPOAYKTIB
XapuyBaHHA cTabnisc 3y B-CTPYKTYpOBaHM-
mu Oinkamu. Posrns Oro pojy NMpOAYKTIB
BHAC/IIJIOK HeraTMBHO IHOBITHILI 37100YTKM
BITYUIHAHUX BUEHMX IX CTPYKTYP, MOX/IH-
BICTb 0OrpyHTOBaHOI [YKTIB XapuyBaHHA Ta
CTBOPIOIOTH METO/IMYI |
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Fig. 1. Optical microscopy images of spherulites. Spherulites formed from (A) bovine insulin and (B) bovine fi-lactoglobulin. Images taken under
crossed polars. Scale bar in both mages represents 100 pm. (C) Schematic representation of the structure of a spherulite, containing madially onented
amyloid fibrils (black lincs) and an irregular core (black central arca).

Fig. 2. Spherubites by confocal microscopy. Solutions containing thioflavin-T and bovine insulin or bovine flactoglobulin spherulites were imaged
using a confocal microscope. In confocal maging mode ((A) bovine nsulin and (C) bovine f-lactoglobulin), the dye was excited using the 438 nm line
from an Argon ion laser. The laser beam was polarised in the direction indicated by the arrow in the images. Simultancously, an mage was colkected
in transmission imaging mode ((B) bovine insulin and (D) bovine fi-lactoglobulin) using the 633 nm line of a HeNe laser, with the sample between
crossod polars, The scale bar on all images represents 20 um,

Krebs M., Bromley E., Donald A. The binding of
thioflavin-T to amyloid fibrils: localisation and
implications // J. Struct. Biol. — 2005. — 149. — P.30-
37.
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Introduction

Forming of B-structured protein aggregates is still poorly explainable complication of a
number of pathologies, which Is known to Jlead to serious and practically incurable
consequences. Molecular composition of these aggregates is highly diverse, however, for all
pathologies high level of -sheet packing in the structure of aggregated proteins is a common
feature. This work Is an attempt to summarize accumulated data about the patterns that
underlie these proteinopathies as well as mechanisms of aggregate formation and functional
impairments caused by the latest. Stabilized [-structures are able to absorb and rebuild
dissolved proteins being a template for this process. Therefore, pathological [-aggregation
should be considered as virtually irreversible metabolic process caused by metabolic impairments
that develops in peculiar paths and results In complex organism  malfunction.
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3-ArPET'MPOBAHHbBIE BEJIKY
B MATOJIOMM4YECKU USMEHEHHbBIX
TKAHSAX

'Y "WUkctutyt otonapuHronornm
umenn npog. A.C. Konomuitvernko HAMH Ykpane:”,
r. Kues,

Hacrp 1. MoJaekyaspHsie npeanocsuiky
H MeXaHH3MBI (DOPMHpPOBAHUSA
B-CTPYKTYpHPOBAHHBIX DEIKOBBIX
arperaTos

Kak u3BectHo, QyHKUHOHANbHAS aKTHBHOCTD
GesKoB onpenesieTcss HATMBHOM, MPAaBUIbHOIN
JULB 151 KaXA0H U3 HEUCUUCIUMOrO MHOXKECTBA

MNnmArun
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TaK M Ha B3aMMOACHCTBHMHU CO CTPYKTYpOOOpa3yio-
WHMH U KJIMPCHCOBBIMH CHCTEMAMM OPraHU3Ma.
MDopmupoBaHue HaTUBHOI CTPYKTYpPH O€/1KOB npes-
CTaBASICT COOOM CAOXHBIN, MHOTOCTAAUMHBIN U
JHEPTrOeMKHUil Mpouecc, NOAYYHBIUKI HA3BaHME
HaTHBHOTO (hosAMHIA BEJKOB M ONOCPEAOBAH bl
KOMILIEKCOM CeLU(PHYECKHX — TaK HA3bIBAEMBIX
lanepoHoBeiXx — 0enkoB. lllanepoHoseie Geaku
SHCPrUYHO B3aMMONEHCTBYIOT C HECTPYKTYPHPO-
BAHHBIMH M JICHATYPUPOBAHHLIMH BEJIKAMH, OHAKO
B OTHOWIEHHUU COBCTBCHHBLIX OCIKOB B HATHBHOI
KOH(OpMALUK OHW MHCPTHBI, BCTYNAS ¢ HUMH BO
B3aMMOAEHCTBHE UL 1 UCTIPABIEHHUSA CKOABKO-
HUOY/Ab 3HAYUTEBHBIX OTKIOHEHHMI CTPYKTYPbi
OT HaTUBHOM (puc. 1). [TonoOGHas CeneKTHBHOCTD
OOBACHAETCH 3aKOHOMEPHOCTAMHU MEXOEIKOBOTo
PaCriO3HABAHUSA, TPAKTYIOIIUMH MOBEPXHOCTD JIO-
0oro Gejika Kak Habop CHOPMHPOBAHHBIX HECKOb-
KUMH aMHUHOKHCJIOTHBIMU OCTaTKAMH MUKPOKJIa-




BbIBO[bl:

- B-ArPErAuunsa CTPYKTYPHO PA3BAJIAHCUPOBAHHbLIX BEJIKOB
ABNAETCA SQHEPTETUHECKM BbIrOA4HbIM NMPOLIECCOM,
NMPOTEKAHOLWMM NO CBOUM 3AKOHAM U NnponNcxoasiinm nePum
CUCTEMHOM W/IN NOKAJIbHOM HAPYLWWEHWUMN BEJIKOBOI'O
OBMEHA BCNEACTBUE HEQOCTATOYHON 3®®EKTUBHOCTU
KJINPEHCOBbIX CUCTEM OPTAHU3MA;

- OBPA30BAHME B-ATrPEFATOB SIBNSIETCS HE TOJIbKO
CJIEACTBUEM, HO U BECOMOW COCTABJISIFOLLLEEN KOMIMJIEKCA
MOJIEKYJISAPHbIX HAPYLUEHUW, NEXXLWMKMX B OCHOBE
COOTBETCTBYHOLLEU NMATOJIOIUM;

- BbISIBNIEHUE B-ArPErMPOBAHHbIX BKJIKOYEHMW HEOBXOAUMO
HE TOJIbKO AN AUWArHOCTUKU, HO U OLIEHKM
BUOCOBMECTUMOCTUN CAMbIX PASHOOBPA3HbIX BEJIKOB
NMAWEBOIO U MEAUMLUUHCKOIO NPEAHA3SHAYEHUS;

- CYWWLECTBYIOLWAA METOAUYECKASA BA3A BOJIEE YEM
OAOCTATOYHA ANA 3®EKTUBHOINO PELUEHUA 3TUX 3A0AM
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