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AHHOTALIUA

JunmomHast pabora 52 crpanulibl, 8 pucyHkoB, 8 Tabmnuil, 58 HCTOYHUKOB.

O0wexTh! uccnenoBanus: mramm £. coli BL21(ADE3) (F- ompT gal dcm lon
hsdSB(rB- mB’) A(DE3) pLysS(Cmr)), tpaHchoOpMHpOBaHHBIA ILIa3MHIOM
pET24b(+), comepxaineii reH Oblubero anbda-uHTEpdepoHa, u mramm E. coli
BL21-Gold(DE3) (F- ompT hsdS (rB- mB-) dem+ Tetr gal A(DE3) endA Hte),
KoTophiii, momumMo pET24b(+) ¢ reHom Oblubero anbda-uHTepPEepoHa,
TpanchopmupoBan Tuiazmugamu pBB540 u pBB550, Hecymumu reHBI KO-
manepona GrpE, nporeasst ClpB, u maneponoB DnaK, Dnal, GroES, GroEL.

[lenpto nmaHHOW pabOTHI SIBIAJACH OIEHKA CTPATETUU KO-3KCIPECCHUH
Monekyssipubix  1manepoHoB  GrpE, ClpB, GroELS u DnaKJ xak mnoxaxoja,
NO3BOJISIIOIIET0  YBEJIMYUTh  BBIXOJ  PAacTBOPUMOro  Oenka  ObIYBEro
pexomOuHaHTHOrO anbda-uarepdepona (cowlFNa) mpu cBepxdkcmpeccuu B
kierkax E. coli.

Mertoasl uccienoBaHus: WHAYUUOENbHAs SKCIpEeccHusi, TOMOreHu3alus,
onpenenenne KoHneHTpanuu Oenka, JJCH-ITAAT snextpodopes, BbicaauBaHue
O0enkoB  cynbdaroM aMMOHUSA, HOHOOOMeHHas  xpomarorpadus, JIHK-
anekTpodopes, KabiueBas Tpanchopmais, Beiaenenue JJHK, pectpukiumroHHbIN
aHaIH3.

OCHOBHBIMH pe3yJbTaTaMU PaOOTHI SIBIISTIOTCS

1. Ko-uHnymupoBanHas SKCIpeccHsl MIarnepoHoB B kieTkax E. coli npu
KyJabTuBUpoBaHUM 1pu +37 °C  mOpuBena K  yYBEIUMYEHUIO  OTHOIICHUS
KOHI[EHTpAIMK OOIIEero KJIETOYHOro Oenka B pacTBOpUMON  (pakiuud K
HepacTBopuMoO# dpakiuu B 3,2 pasa, a cowlFNa B 3,6 pasa.

2. IIpn xynpruBupoBanuu mnpu +20°C, B otauume ot +37 °C,
OTHOLIEHWE KOHLIEHTpaUuid pacTBOPUMOro OOLIEro KJIETOYHOro Oenka K
HEPACTBOPUMOMY B OTCYTCTBHUM KO-3KCIPECCHM IIANIEPOHOB YBEIUYWIOCH B 2
pasa, a cowlFNa B 4,23 paza.

3. Ko-unayunpoBaHHas 3kcnpeccus IAepoHOB MPU KyJIbTUBUPOBAHUU
npu +20°C mnpuBena K YBEJIWYEHUIO OTHOLIECHUS KOHIEHTPALMM OOLIEro
KJIETOYHOTO Oenka B pacTBOpUMON (hpakuuMH K HepacTBOpuMoH ¢pakuuu B 4,67
paza 1o CpaBHEHHUIO CO IITAMMOM 0€3 MIANEPOHHBIX IJIa3MUM, KYJIbTHBUPOBAHHBIM
npu +37°C, a cowlFNa B 12,5 paza.

4, beunii  anpa-MUDOH Haubonee >PGEeKTUBHO BbICATUBAICT U3
KJIETOYHOT'O CYyINEepHaTaHTa CyJb(paToM aMMOHHA B KoHUeHTpauuu 0,4 M, npu
ATOM MPAKTHYECKHU BCE NPUMECHBIE OEJIKM OCTABAINCH B PaCTBOPE.

S. PactBopenue ocaxaeHHOro cynb(paToM aMMOHHUS ObIUbEro aib(a-
N®H B Oydepe u nocienyromas KaTHOHOOOMEHHAasi XpomaTorpadusi Mo3BOJSIOT
HOJIYYUTH LIEJIEBOM OETOK BHICOKOM CTENEHU YHUCTOTHI.
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AHATAILIBIS

JlpiruioMHast mpana 52 ct., 8§ mai., 8 Tabi., 58 KpbIHILL.

AG’exThl nacienaBanns: mrtamel £. coli BL21(ADE3) (F- ompT gal decm lon
hsdSB(rB- mB") A(DE3) pLysS(Cmr)), tpancdapmaBanbl miasMminaii pET24b(+),
sKas 3MsII4ae TeH OblublHara anbga-iHmpdepona, | mram E.coli BL21-
Gold(DE3) (F- ompT hsdS (rB- mB-) dem+ Tetr gal A(DE3) endA Hte), akpams
PET24b(+), Tpanchapmasansl miazmigami pBB540 1 pBB550, skis HACYIb T'eHBI
ko-manepona GrpE, nparsasel ClpB, 1 maneponay DnaK, DnaJ, GroES, GroEL.

Mbraii  ngaazeHail mparnbl  3'Synsuiacs  alpHKA  CTPATAril  KO-dKCIpACil
manekysapubix maneponay GrpE, ClpB, GroELS i1 DnaKJ sax meraga, mro
Ja3Bajisie MaBsUIIYbIbL BbIXaJ pacTBapajbHara Osiika OblUblHAra paKamMOiHAHTHAra
anbda-inrapdepona (cowlFNa) mpsl sro 3BbIIPKCIPICii ¥ kiaeTkax E. coli.

Merazpl nacienaBaHHs: iHIYIbIOCTbHAS YKCIPECis, raMareHi3arpbis, maiiK
ka"ipPHTpanel  Osnka, JICH-TTAAD oanektpadaps3, BbICOIbBaHHE OSUIIKOY
cyabhatam  amoHisg, iéHaOMenHas  xpamararpadis, JHK-anaexrpadapas,
KasblibieBas TpaHchapmanbis, BeutyudsHHe JJHK, pacTpbIKIibIEHHBI aHalII3.

ACHOYHBIMI BBIHIKaMi Mparibl 3'yIIstonma:

1. Ko-inayipipaBanHas 3Kcnpacis ImanepoHay y kierkax E. coli mpsr
KynbThiBaBaHHI npel +37 °C mpbIBsiia Ja MaBsUIUdHHSA aJHOCIH KaHIPHTpAIbIl
aryjpHara KjeTkaBara OsuiKy ¥ pacTBapajibHail ¢pakiibli J1a HepacTBapajbHal
dpakupii ¥ 3,2 passl, a cowlFNa y 3,6 passl.

2. [Tpw1 kyneTeIBaBaHHI 1IpeI +20 °C, ¥ anpo3nenHe aa +37 °C, aaiHOCIHBI
KaHIPHTpAIpll pacTBapajbHara aryjibHara KieTkaBara OsUIKY Jla KaHI[HTpaIllbll
HepacTBapajibHara ¥ aJicyTHacIll KO-3KCIIPACii IManepoHay maBsyiubLIics ¥ 2 passbl,
a cowlFNa ¥ 4,23 pazsl.

3. Ko-inaympipaBanHas sKCrpacis manepoHay mpbl KyJIbThIBaBaHHI MPbI
+20 °C npeIBsiia Aa MaBENIUdHHS A HOCIH KaHIPHTpAllbli aryjibHara KieTkaBara
OsIKy ¥ pacTBapaibHail (pakipli 1a HepacTBapaibHail (pakipi ¥ 4,67 pasza ¥
napayHaHHI ca mrTaMaM 0e3 IIarnepoHHbIX MIa3Mij, KyJIbThiBaBaHbIM npbl +37 °C,
a cowlFNa y 12,5 pa3za.

4, berubiabl  anbda-iHTIpdEpoH acapKBaycs 3 pacTBOpa HAHWOOIBII
adextoiyHa ¥ 0,4 M pactBopsl Cynb(dary aMOHIIO, TPbl TITHIM MPAKThIUYHA YCE
HPLIMECHBIS OSUTKI 3acTaBaics ¥ pacTBOPBHI.

d. PactBapanHe acamxanara cyiabharam amoHis ObrdabiHara anbga-I1OH y
Oydepsl 1 HacTymHas KariéHaOMeHHass Xxpamararpadis Ja3Bajsiollb aTpbIMallb
MATaBbI OSJIOK BHICOKAW CTYIICHI YBICITIHI.
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ABSTRACT

The thesis consists of 52 pages, 8 figures, 8 tables, 58 sources.

Studied objects: The strain E.coli BL21(ADE3) (F- ompT gal dcm lon
hsdSB(rB- mB") A(DE3) pLysS(Cmr)), which was transformed with the plasmid
pET24b(+) for bovine alpha-interferon expression, and the strain E.coli BL21-
Gold(DE3) (F- ompT hsdS (rB- mB-) decm+ Tetr gal A(DE3) endA Hte), which,
aside from pET24b(+), was also transformed with the plasmids pBB540 and
pBB550, which carried the genes for the co-chaperone GrpE, ClpB protease, and
the chaperones DnaK, DnaJ, GroES, GroEL.

The aim of the study was to test the strategy of co-expression of molecular
chaperones GrpE, ClpB, GroELS and DnaJK as an approach that would allow
increasing the yield of soluble bovine recombinant alpha-interferon (cowIFNa)
during overexpression in E.coli cells.

The study methods included: induced expression, homogenization,
estimation of protein concentrations, SDS-PAGE, DNA electrophoresis, restriction
analysis, protein salt precipitation with ammonium sulfate, ion exchange
chromatography, calcium transformation, DNA extraction.

The most notable results include:

1. Co-induced chaperone expression in E.coli cultivated at +37°C led to
increase in the ratio of total protein concentration in the soluble to insoluble states
by 3.2 times, and for cowIFNa — by 3.6 times.

2. During cultivation at +20°C, in comparison to +37°C, both times
without co-expression of chaperones, the ratio of concentrations of soluble to
insoluble total protein increased by 2 times, and for cowIFNa by 4.23 times.

3. Co-induced chaperone expression in E.coli cultivated at +20°C, as
opposed to no chaperone co-expression at +37°C, led to increase in the ratio of
soluble to insoluble total protein by 4.67 times, and by 12.5 times for cowIFNa.

4, Bovine alpha-interferon precipitated most effectively in 0.4M
ammonium sulfate solution, and practically all additional proteins remained in the
solution.

5. Performing cation exchange chromatography on the solubilized
bovine alpha-IFN after ammonium sulfate precipitation allows yielding the target
protein with a high level of purity.



