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PE®EPAT

Jlunimomuas pabota 46 c., 11 puc., 0 Tads., 106 ucTouHMKOB.

HTAITEPOHUH ®AT'A EL: CTPYKTYPHBIE U ®YHKINOHAJIBHBIE
CBOVCTBA

Oo6mbekT uccnenoBanus: maneponu @EL ¢ara EL

Lenp: wuccnenoBaHWe CTPYKTYPHBIX U (QYHKIMOHAJIBHBIX  CBOMCTB
maneponuHa ¢ara EL.

Meroabl ucciaeaoBaHus: MUKpOOHOJIOrHYecKkue (KyJIbTUBUPOBAHUE KIIETOK
E. coli bI21(DE3)), cnekrpodoTomerprueckue ((pIyopecleHIns, paccesHue),
reHeTudeckue  (Tpanchopmanmsi),  xpomarorpaduueckue  (MOHOOOMEHHAs
xpomatorpadus, ruapodoOHas xpomatorpadus, resib-(OUIbTpalys)
anekTpodopeTndeckue (HatuBHBIA 1 SDS-3mexrpodopes).

Kynerypa xnerok E. coli mramma bl21(DE3) 6wina TpanchopmupoBaHa
TIa3MUJIaMH, COJIEpKalluMU TeHbl, koaupyromue 6enku GroEL u oEL, a 3atem
ObLTM BbIJEIeHBI OakTepuanbHblil maneponut GroEL u daroserit maneponun @EL.

B pesynpraTe  uHKyOamuu ~— manepoHuHoB ¢ FAM-meueHbIMU
JIEHATypUPOBAaHHBIMU ~ CYOCTpaTHbIMU ~ OelKkaMu  OOHapy>K€HO, 4YTo H3 5
UCCJIEIOBAHHBIX OETKOB B3auMoaecTBYIOT ¢ OEL Tonbpko nencun 1 MDH, ognako
C OYEHb HM3KOM apUHHOCTHIO, XOTS BCE MMATh MCIBITAHHBIX CYOCTpPAaTHBIX OEJIKOB
CBSI3BIBAIOTCA C OaKTepuaibHbIM ManepoHnHom GroEL.

[To wu3smenenuto coOcTBeHHOW TpunTodanoBor dayopecueniiuu QEL
YCTaHOBJICHO, YTO Pa3BOPAYMBAHME XUMUYECKUMH JE€HATypaHTaMU IMPOXOJUT C
o0pa30BaHUEM MPOMEKYTOYHOT0, YACTUYHO OJIUTOMEPHOr0, COCTOSHUSA, MPUUYEM
JIeHaTypalus MOYEBUHON U TYaHUIUH THAPOXIIOPUIOM, CY/Is IO BCEMY, 10 Pa3HOMY
CKa3bIBaeTCsi Ha CTAOMJIBHOCTH HPOMEXKYTOUYHOTO COCTOSIHUS, MPHUCYTCTBHUE
KOTOpOro OoJjiee BBIPAKEHO TMpU JCHATYpalldd MOYEBHMHOM, YeM TyaHUIUH
TUIPOXIIOPUIOM.

IIpu coBmectHOl uHKyOarmu manepoHnHoB OEL u GroEL oOpasyercs
OJIUTOMEp, KOTOPBIA MO  3IEKTPOPOPETUYECKON MOABMKHOCTU  SIBISIETCS
npoMexkyTouHbM Mexay OEL u GroEL. C nmomoiibio ucnoib30BaHusl TMOPUIHOTO
o6enkoBoro komriuiekca GroEL-GFP 6buio BeisicHeHo, uto @EL u GroEL-GFP
00pa3yloT TeTepOOTUTOMEpP, KOTOPHIN BKIIOYAET B ceOst cyobeauauIlbl kKak GroEL,
tak U OEL. I'ubpunneiii onuromep B npucyrctBuu ATD obnamaeT moHUKEHHOU
TepMOCTAOUIBLHOCTBIO U TIpH 60°C  MONMHOCTBIO OKa3bIBACTCS B arperupOBAHHOM
coctostHuM, B TO Bpems, Kak GroEL-GFP coxpanser cBOW HaTUBHYIO
ANEKTPOPOPETUUECKYIO MOJBUKHOCTh. DTOT T€TEPOOJIUTOMEDP B3UMOJIEUCTBYET C
FAM-MmedeHbIMU TEHATYPUPOBAHHBIMU CYOCTpPATHBIMH O€JIKAMHU — JIU30IIUMOM H
MDH. Takum o0pa3om, MOXKHO CJeJaTh BBIBOJ, YTO THOPHIHBIA KOMILIEKC
obnamaet cBoiictBamu kKak OEL, Tak u GroEL.



PO®EPAT

Hermmomuas padora 46 c., 11 mai., 0 ta6m., 106 xperHi,.

IAITEPOHUH ®AT'A EL: CTPYKTYPHbIA I ®YHKUBIAHAJIBHBIA
VIIACLIBACLI

Ab6'exT nacnenaBanns: manepoHu GEL ¢dara EL

MbTa: nacinenaBaHHE CTPYKTYPHBIX 1 (YHKIIBISIHAJIBHBIX —YJACLiBACISY
mraneponrHa ¢ara EL.

Metanpl nacnenaBaHHs: MikpaOisiariyHeisa(KyiabTeiBaBaHHE kietak E. coli
bl21 (DE3)), cnekrpadaramerpbunbis  (QiyapacipHIbBI, pacceiiBaHHE),
TEHEThIYHBIS (Tpancdapmarpis), xpamaTarpadiuHbis (iloHaaOMEHHBIX
xpamararpadis, rigpadoOnas xpamararpadis, refb-(iIbTpaBaHHE)
anekTpodopeTrndeckue (HaTblyHbl 1 SDS-35ektpadapas).

Kynaprypa kierak E. coli mramy bl21 (DE3) Obuta TtpanchapmaBana
11a3MijiaMi, sIKisl 3MSIIIYaolb reHbl, KagaBaiabHbis BaBEPkl GroEL 1 @EL, a 3atbiM
OBl BBUTY4aHbId O0aKT3pbisubHBI anepoHuH GroEL 1 ¢aroseiii maneponns @EL.

VY BBIHIKY 1HKyOaupll manepoHMHOB 3 FAM-na3sHauaHbIMi JA3HAaTypaBaHara
cyOcTpaTHbIMI  BaBEpKami BbISYJIEHA, IITO 3 S JaciedaBaHbIX  OsJIKOY
Vy3aemanzeitnivaronb 3 QEL Tonbki nencin 1 MDH, annak 3 BenbMi Hizkaid AdiHami,
XOIlb yC€ TMsllb BbIIpadaBaHbIX CYOCTpaTHBIX OSJIKOY  3BA3BalONLA 3
OaKTAPBIILHBIM HIanepoHuHoM GroEL.

ITa 3mene ynacHaii TpuntodanoBoii ¢hayapacipHIbli @EL ycTtanoynena, mro
pa3ropTBaHHE XIMIYHBIMI A3HATypaHTaMl paxo3illb 3 aAyKallbldi mpaMeKKaBara,
YaCTKOBa OJIUTOMEPHOTO, CTaHy, NPbIYBIM APHATYpalblsl MayaBiHAl 1 TyaHWJIUH
ripaxjapbil, MIpKyIOUbl Ta VciM, Ma po3HaMy ajo0iBaeliia Ha CTaOUIbHACII
npamMe)kKaBara CTaHy, MPBICYTHACUb SIKOra OOJBII BBISYJIEHA MpPbl J3HATYpalbll
MauaBiHai, YbIM T'YaHU]IUH T1apaxJiapbii.

IIppl cymecHaii 1HkyOaupli mmanepoHuHoB OEL 1 GroEL yTBopbilLa
OJIUTOMEp, SIKI Ma 3IEKTPOPOPETUUYECKON pyxoMacul 3'ayisenia MpaMeKKaBbIM
namik @GEL 1 GroEL. 3 pamamoraii BbIkapbICTaHHSI TiOpblaHara OsiikoBara
xkoMmiiekcy GroEL-GFP Obuto BeicBeTsniena, mrto @EL 1 GroEL-GFP yrBapatoup
reTepoouromep, siki ykirouae ¥ csoe cyoansinki sk GroEL, tak 1 EL. I'iOpbianbI
onuromep ¥ npeicyTHacui AT® Banmogae nmaHiKaHail TEPMOCTAOMIIBHOCTBIO 1 MPHI
60°3 nankam aka3Baelllla y arparaBaHbIM cTaHe, y Toi yac, sk GrOEL-GFP 3axoyBae
CBAl0 HATBIYHYIO AJIEKTPO(POPETHUECKYI0 pyXoMacilb. [3Thl TreTepoosauromep
cnaransie 3 FAM-nma3navyanblx JPHaTypaBaHara cyOcCTpaTHail BaBEpkami-
muzonuMoM 1 MDH. Takim ublHaM, MO)XHa 3palillb BBICHOBY, IITO T1OpBIAHBI
KOMILIEKC BasioAae ynaciiBacuami sik @EL, tak 1 GroEL.



ABSTRACT

Diploma work 46 p., 11 fig., O tables, 106 sources.

CHAPERONIN OF THE PHAGE EL: STRUCTURAL AND
FUNCTIONAL PROPERTIES

Object of research: chaperonin ¢EL of the phage EL

Objective: to study the structural and functional properties of chaperonin
phage EL.

Research methods: microbiological (cultivation of E. coli bI21(DE3) cells),
spectrophotometric  (fluorescence,  scattering), genetic  (transformation),
chromatographic (ion exchange chromatography, hydrophobic chromatography, gel
filtration) electrophoretic (native and SDS electrophoresis).

E. coli cell culture of strain bl21(DE3) was transformed by plasmids
containing genes encoding the GroEL and ¢EL proteins, and then bacterial
chaperonin GroEL and phage chaperonin ¢EL were isolated.

As a result of incubation of chaperonins with FAM-labeled denatured
substrate proteins, it was found that of the 5 studied proteins, only pepsin and MDH
interact with @EL, but with very low affinity, although all five tested substrate
proteins bind to bacterial chaperonin GroEL.

By changing the intrinsic tryptophan fluorescence of ¢EL, it was found that
unfolding by chemical denaturants takes place with the formation of an intermediate,
partially oligomeric state, and denaturation with urea and guanidine hydrochloride,
apparently, affects the stability of the intermediate state differently, the presence of
which is more pronounced during denaturation with urea than guanidine
hydrochloride.

When the chaperonins oEL and GroEL are incubated together, an oligomer is
formed, which is intermediate between @EL and GroEL in terms of electrophoretic
mobility. Using the hybrid protein complex GroEL-GFP, it was found that ¢EL and
GroEL-GFP form a heterooligomer that includes both GroEL and @EL subunits. The
hybrid oligomer in the presence of ATP has reduced thermal stability and at 60 ° C
is completely in the aggregated state, while GroEL-GFP retains its native
electrophoretic mobility. This heterooligomer interacts with FAM-labeled denatured
substrate proteins — lysozyme and MDH. Thus, it can be concluded that the hybrid
complex has the properties of both oEL and GroEL.
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