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AHHOTALMSA

Jlunnomnan paboma: 53 c., 4 t1abn., 16 puc., 62 ucrounuka, 1 mpuiIoKeHHE.

CORYNEBACTERIUM GLUTAMICUM, TEHOM, ITOJIHOTEHOMHOE
CEKBEHUPOBAHUE, CbOPKA 'EHOMA, L-JIN3MH, METABOJINMYECKHNE
CETH, ITPODATU, IS-DJIEMEHTBI.

Obvexkmot uccneoosanusn: mirammsl C. glutamicum bBUM B-77 u BUM B-78.

Ilenv pabomer: ananus renomoB JByX mrtaMMmoB C. glutamicum BUM B-77
u BUM B-78 wu omnpeneneHue HamOosiee MOAXOAAIIETO TNpPETEHACHTA s
METa0O0JINYECKON MHXEHEPUH C 1IEIIbIO MOYUYEHUS IITaMMa-IpoAyILIeHTa JTU3UHA.

Memoowt UCCI1e006AHUSA: BBIJIEJICHUE JAHK, poOOIIOATOTOBKA,
cekBeHupoBanue [llumina, 6GnonHpopmMaTuuecKue METO bl aHAIN3a HYKJICOTHIHBIX
MOCJIEI0BATENBHOCTEN.

IHonyuennvlie pe3ynomamepl: B XOJ€ UCCIENOBaHUS ObUIO MPOBEICHO
MOJIHOT€HOMHOE cekBeHupoBanue mramMmmoB C. glutamicum BUM B-77 u BUM B-
78, ocylecTBIEHbI cOOpKa HYKJICOTHIHBIX MOCIIEIOBATEIHLHOCTEH UX XPOMOCOM U
UX aHaJIM3.

B pesynbrare mnpoBeneHHON pabOThl MO aHAIM3y HYKICOTHIHBIX
MOCJIEIOBATEILHOCTEH MCCIEAYEMbIX IITAMMOB OBLIM YCTAaHOBJIEHBI UX pa3Mepbl
xpomocoM, G+C cocraB, KOJIMYECTBO OTKPBITBIX PAMOK CUHUTBHIBAHUS, TE€HOB
pubocomanbsHO u TpancropTHoM PHK. Beln mpoBenen ananns MeTabOIMYeCKUX
cereit mramMmmoB C. glutamicum BUM B-77 u BUM B-78, ycTraHOBJEHBI TEHBI,
WHAKTUBALMS KOTOPBIX MOXET MOBBICUTH BbIXOA L-nmu3uHa. Bbl1 mpoBeAeH MOUCK
MOOWJIBHBIX TEHETHYECKUX 3JIeMeHTOB (mpodaroB u [S-anmeMeHTOB) B cocTaBe
XPOMOCOM HCCJEAYEMBIX IITAMMOB. bbUIO yCTaHOBJIEHO Hanuuue B mramme bUM
B-78 wunraktHOro KOpuHedara SamW. beun mpoBeneH CpaBHUTENbHBIA aHAIU3
HYKJICOTUIHBIX TOocaenoBarenbHoctet mrammoB bMIM B-77 u BUM B-78 ¢
npyrumu mrammamu C. glutamicum, NoclieI0BaTEIbHOCTH KOTOPBIX MPEACTaBICHBI
B GenBank. Bbwuto ycranoBieHo, yto HauOosiee OJIM3KUM 1O HYKICOTHIHBIM
nocnenoBaTenbHOCTAIM K 1mrtammy BUM B-77 sasnsercs C. glutamicum ATCC
13032. B cBowo ouepenp, k mrammy BHM B-78 Hamboisee OMM3KUM SIBIISIETCS
mramm C. glutamicum BE. OcHOBbIBasich Ha MH(POPMAIIUU, TIOTYYEHHON 110 UTOTaM
IIPOBEJICHHOTO HCCJIEeIOBaHUs, ObLJIO ycTaHOBIeHO, uTo mmTamm C. glutamicum
BUM B-77 sBnsiercs 6oJiee mpeANOUYTUTEIIBHBIM KaHIUIATOM JIJII METaO0IMIeCKON
VWHKEHEPUH C LIEJIbI0 NTOTyYeHHUs npoayleHTa L-nu3una.

Obnacms 803MO0XHCHO20 NPAKMUYECKO20 HPUMEHEHUA: MUKPOOHOIOTHS,
reHeTrka, ononHpopmaTruka, OMOTEXHOIOTHS.



AHATAIDBIA

Jviniomuan npaya: 53 c., 4 Tabin., 16 peic., 62 xpbeIHinpl, 1 1amarak.

CORYNEBACTERIUM GLUTAMICUM, TEHOM, TTOVYHAT'EHOMHAE
CEKBEHIPABAHHE, CBOPKA TEHOMA, L-JII31H, METABAJIIYHbBIA
CETKI, [TIPAD®ATT, IS-OJIEMEHTBI.

A6’exm oacnedasannsn: mtamel C. glutamicum BIM B-77 1 BIM B-78.

M>omut npauwr: ananiz renomay nByx mramay C. glutamicum BIM B-77 1
BIM B-78 1 BbI3HauUsHHE HAWOOJIBIN MpbIJaTHAra MPATIHAIHTA ISl MeTabaaiuyHan
IH)KIHEPHBI1 3 MATaK aTpbIMaHHS IITaMy-TIPaIyLPHTA JIi31HY.

Memaowt oancedasannsn: BoigasenHe JHK, mampeixtoyka mpo0,
cekBeHipaBanHe Illumina, OisiH(papMaTBIYHBISI METaabl aHATI3y HYKJIEaThIIHBIX
MACJISA IO YHACIIEH.

Bunixi: 'y xomze JnacieiaBaHHS ObUIO TpaBe3€Ha IOYHAreHOMHAae
cekBinipaBanne mramay C. glutamicum BIM B-77 1 BIM B-78, axbinéyyneHs
cOopKa HyKJI€aThIAHBIX MACIAI0YHACIICH 1X XpaMacoM 1 1X aHaJi3.

VY BBIHIKY TIpaBeI3siHAM TMpallbl N1a aHali3y HYKJIEaThIIHBIX MacliI0yHaCIIeH
JacieiaBaHbIX IITaMay ObLIl YycTaHOYJEHBI 1X mamepsl XxpamacoM, G+C cknan,
KOJIbKAcCIlb aJKPBITBIX paMaK CUbITBAHHS, reHay phldacaMaibHail 1 TpaHCHapTHAN
PHK. b1y npaBenzensl anaiz metabaniunbix cetak mramay C. glutamicum BIM
B-77 1 BIM B-78, ycTaHOYJIeHBI T€HBI, 1HAKTBIBAIIBISA SIKIX MOJKa MaBBBICIIIb BbIXa/I
L-ni3iny. Bery npaBea3eHsl momryk MaOlIbHBIX T€HETHIYHBIX dJIeMeHTay (mpadaray
1 [S-anemenTay) y ckiianze xpamacoM Jaciie/laBaHblx mramay. beina ycranoynena
HasiyHacp y mrame BIM B-78 inTtaktHara kapsinedara SamW. bely npaBenzeHbl
napayHajabHbI aHATI3 HyKJI€aThIIHBIX MacisaoyHacten mramay bIM B-77 1 BIM B-
78 3 iHmeIMI mTamami C  glutamicum, maclgaloyHACIl SIKIX TpajicTayiIeHbl ¥
GenBank. bsuio ycranoynena, mTo HaWOoNbIl OJI3KIM A HYKJIEAThITHBIX
nacisgoyHacix aa mramma bIM B-77 3’synsenna C. glutamicum ATCC 13032.
VY cBaro uapry, na mrama bIM B-78 nHaiOonpmr Omi3kiM 3’sSyiseriia Imram
C. glutamicum BE. Ha acHoBe iH(apMalibli, aTpbIMaHaii 1a BbIHIKaX MpaBea3eHara
nancenaBaHHs, Obulo Ycranoynena, mto wmtam C. glutamicum BIM B-77
3’synsernia OoJbIl TMepaBaXHBIM KaHABIATaM JJid MeTabalmivyHail 1HXIHEphIl 3
MATal aTpbIMaHHs MpaayudHTa L-1mi3iHy.

Boonacub macuvimaza npakmeluHaza NPLIMAHEHHA: MIKPaOIsSIOTis,
reHeThIKa, OissiH(papMaThiKa, O1ITIXHAJIOTIS.



ANNOTATION

Thesis: 53 p., 4 tables, 16 figures, 62 sources, 1 appendix.

CORYNEBACTERIUM GLUTAMICUM, GENOME, WHOLE-GENOME
SEQUENCING, GENOME ASSEMBLY, L-LYSINE, METABOLIC
NETWORKS, PROPHAGES, IS-ELEMENTS.

The object of the thesis: two strains C. glutamicum BIM B-77 u BIM B-78.

The objectives of the work: analysis of genomes of two strains C. glutamicum
BIM B-77 u BIM B-78 and identification of the most suitable candidate for
metabolic engineering to obtain a lysine-producing strain.

Research methods: DNA extraction, sample preparation, Illumina
sequencing, bioinformatic methods for nucleotide sequence analysis.

Results: during the study, whole-genome sequencing of C. glutamicum BIM
B-77 u BIM B-78 was conducted, followed by assembly and analysis of their
chromosomal nucleotide sequences. Analysis of the nucleotide sequences of the
studied strains determined their chromosome sizes, G+C content, number of open
reading frames, and rRNA and tRNA genes. Metabolic network analysis of
C. glutamicum BIM B-77 and BIM B-78 identified genes, inactivation of which may
increase L-lysine yield. Mobile genetic elements (prophages and IS-elements) were
searched within the chromosome. An intact corynephage SamW was detected in
strain BIM B-78. Comparative analysis of the nucleotide sequences of strains BIM
B-77 and BIM B-78 with other strains, sequences of which are available in
GenBank, was performed. It was established that the closest match to strain BIM B-
77 in nucleotide sequences is C. glutamicum ATCC 13032, while the closest match
to strain BIM B-78 is C. glutamicum BE. Based on information obtained from the
results of the study, it was established that the strain C. glutamicum BIM B-77 is a
more preferable candidate for metabolic engineering to obtain a producer of L-
lysine.

The area of possible practical application: microbiology, genetics,
bioinformatics, biotechnology.



