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PE®EPAT

JunuiomHas padora: 79 c., 24 pucynka, 11 ta6su., 107 ucrouyHuKOB.

KawueBble cioBa: 3-ae3okcu-D-apabunHo-rentyno3oHar-/-pocdar-cuHrasa,
dbeHa3uHbl, apoMaTUYECKHE AMHUHOKHUCIOTHI, MOJEIMPOBAHUE [0 TOMOJIOTHH,
MOJIeKYJISIpHbIH qokuHT, Pseudomonas chlororaphis subsp. aurantiaca.

O0beKxThI HccaenoBanusi: reusl JJAI®-cunras | Tumna 6akrepuii Pseudomonas
chlororaphis subsp. aurantiaca.

Heab: cTpykTypHBIM M (QyHKUMOHANBbHBIM aHanu3 JIAI'®-cuntaz [ Ttuna
oaktepumii P. chlororaphis subsp. aurantiaca

Metoabl  McciaeAoBaHUsl:  MUKpoOHWojoruyeckue  (KyJIbTUBHPOBAHUE
MUKpPOOPTaHU3MOB, TpaHchopMaIusi, KOHBIOTAIUs), MOJIEKYJISIPHO-TEHETUYECKHE
(Bermenenue JIHK, anexktpodopernueckuil aHamus, nmojauMmepasHas IenHas peakius,
pectpukuusa u JurupoBanue ¢parmentoB JHK, oskcrpakums apomaTudeckux
AMUHOKHUCIIOT ¥ (D€Ha3MHOBBIX COSMHEHNUH ), OMOMHpOpMaTHYECKue (MOIETUPOBAHUE
TPEXMEPHBIX CTPYKTYp OCJIKOB MO TOMOJIOTHUH, MOJICKYJISIPHBIN JOKUHT).

bakrepun Pseudomonas chlororaphis subsp. aurantiaca xapakTtepu3syercs
HaJIM4YMeM 4 TEeHOB, MPOJYKThl KOTOPBIX MPUHAIJIEKAT CEeMEHCTBY (epMeHTOB 3-
ne3okcu-D-apabuHo-rentyno3onar-/-pochar cuHTa3  (KaTaIM3UPYIOT  TMEPBYIO
pEaKIMI0  [IMKUMATHOTO  IYTH, AKTUBHOCTb  PETYJUPYETCA  IOCPEACTBOM
PETPOMHTHOMPOBAHUS ), 1BA U3 KOTOPBIX OTHOCATCS K JIAI' ®-cunTazam I tuma, nBa —
K JIAI'®-cunrtazam Il Tunma. B manHO#M paboTe MPOBOIUIOCH HMCCIEIOBAHHUE JIBYX
nzodopm, otHocsamuxcs Kk JJAI'®-cuarazam | Tuma.

CorynacHO TONYYEHHBIM pe3yJibTaraM, L-THpO3WMH — sBIsieTCs HauOosee
npeanoyTuTeNbHbiM perynsitopoM JAT'®c lo 2, a uaruduropamu JAT'dc la 1
BBICTYTIAIOT JIBE MOJIEKYJIbI — L-Tupo3uH u L-penunnananus.

B nononHeHue, co3gaHHas TreHETUYECKash KOHCTPYKLMS [Ji1 HOKayTa TeHa
JAT' ®c lo._2 Obuta ycremHo npuMeHeHa g HokayTa. bblio mpoBeneHo cpaBHEHHE
YpOBHEW MPOAYKIMU (EHA3MHOB M TPEX apOMATHUYECKHX aMHHOKHCIOT y IITaMMa
nuKoro tumna B-162 u nonyyeHHOro MmyTtaHTa ¢ nHakTHBUpoBaHHOU JJAT'®-cuHTazon
lo. 2. Ha ocHOBaHMM TOJYYEHHBIX pPE3yJbTaTOB OBLI CIETaH BBIBOJ, YTO
nHaktuBupoBaHHas JAI'®-cuntaza [ tuma (HAI'®dc lo 2) orBercTBeHHa 3a
peryisuio CcuHTe3a (eHWwIaJaHnHa W THPO3WHA W3 TMPEAIICCTBEHHUKOB, a
ocrapmrasicsi aktuBHou JIAI'®d-cunrtaza I tunma (JAI'dc la 1) cmocobcTByer
MEPEHAINpPABICHUIO IIMKUMATHOTO IMYTH Ha MPEUMYIIECTBEHHBIM CHHTE3 psiaa
BTOPUYHBIX METa0OJUTOB U TpUNTO(DaHa.



POD®EPAT

Jpinaomuas padora: 79 c., 24 man., 11 tabn., 107 xpsiHiL.

KirouaBbisi cjoBbl:  3-133akci-D-apabina-renrtymna3anar-7-¢acdar-cinrasa,
¢deHa3iHbl, apaMaThIUHbISI aMIHAKICIOTHI, MaJRJISIBaHHE a TaMajorii, MaJeKyIspHbI
nokinr, Pseudomonas chlororaphis subsp. aurantiaca.

A0'exTnl AaciaenaBanns: reusl JJAI®@-cinTa3 I Teimy GakTapeiii Pseudomonas
chlororaphis subsp. aurantiaca.

Mbra: ctpykTypHbI 1 GyHKIBISIHATBHBI aHami3 JJAT' ®-cinTa3 | iy 6akTaphIii
P.chlororaphis subsp. aurantiaca.

MeTtaanbl aacjeaaBaHHA: MiKpaOisIariaHpls (KynbThIBABAHHE
MIKpaapraHizmay, TpaHc(apMmaiblsi, KaH'IOraublsi), MaJIeKyJspHa-T€HEThIYHBISI
(BeutyusHHe JIHK, snexTpadapaThlunbl aHami3, nadiMepa3Hai JIaHIyroBasi pIaKiblis,
pacTpbIkubIs 1 JiripaBaHHs  ¢parmentay JHK, skcTpakipisi apamMaThIUHBIX
aMIHaKICJIOT 1 (peHa31HaBbIX 3JIyUY3HHSY), O1s11H(hapMaThIUHbIS MAJIEKYJISIPHBI JOKIHT).

bakmaperi Pseudomonas chlororaphis subsp. aurantiaca xapakTapbI3yeria
HasyHACIO 4 TeHay, MpagyKThl SKIX HaJIekalb ciMencTBa pepmeHTay 3-ne3okcu-D-
apa0OiHa-renTynazaHatr-/-gacpar  ciHTa3  (KaTami3ylolb  [EPUIYI0  PIAKIBIIO
HIbIKIMaTHAara LUIsXy, aKThIYHAClb PAryJroena 3 JarnaMorai paTpaiHrioipaBaHHs),
nBa 3 akix ctaaia na JJAI' ®-cintas I iy, — ga JJIAI'®@-cinras Il Teimy. V nanzenai
mpalbl paBoj3iyiacs gaciaeaaBande ABYX 13adopwm, sikisg aaHocsia ga JJAT'®@-cinra3
I ThImy.

[laBogne aTpbIMaHbIX BbIHIKAY, L-Teipa3in - 3'aymnsenna HalOOJIbII
nepaBaxHbIM paryisTapam JAI'®c la 2, a inriditapami JJAI'®Dc la_ 1 BeicTynaroub
J3Be MasieKyJibl — L-ThIpa3in 1 L-(enutananin.

VY naparak, cTBOpaHas T'€HEThIYHAS KAaHCTPYKLbIA [ HakayTy reHa JJAI'dc
Io. 2 Oblma macmsixoBa MphIMEHEHa Ui HakayTy. bbulo mpaBel3eHa MapayHaHHE
V3poyHsY npaaykibli eHa3iHay 1 TpoX apaMaThIUHbIX aMIHAKICJIOT Y IITaMy A31Kara
Teimy B-162 i atpbimanara myrtanTta 3 iHakTeiBaBaHail [IAI'®-cintazait o 2. Ha
NajicTaBe aTpbIMaHbIX BBIHIKAY OblIa 3po0JieHa BBHICHOBA, ILITO 1HAKTHIBIpaBaHas
JAT'®-cinraza | Teimy (JAT'®c lo_2) anka3Has 3a paryJisiblio CIHT33Y (heHUIaJaHIHy
1 ThIpa3iHy 3 mamnspd/Hikay, a actaTHss akTeiyHail JJAT' ®@-cintaza [ teimy (AT Dc
[o._1) cipeisie nepanakipaBaHHIO MiepaBari CIHT33y MeTadaniTay 1 Tpbintadany.



ABSTRACT

Diploma thesis: 79 pages, 24 figures, 11 tables, 107 sources.

Keywords: 3-deoxy-D-arabinoheptulosonate-7-phosphate synthase,
phenazines, aromatic amino acids, homology modeling, molecular docking,
Pseudomonas chlororaphis subsp. aurantiaca.

Objects of study: DAHP-synthase genes of type | bacteria Pseudomonas
chlororaphis subsp. aurantiaca.

Objective: Structural and functional analysis of type I DAHP-synthases in
bacteria P. chlororaphis subsp. aurantiaca.

Research methods: microbiological (cultivation of microorganisms,
transformation, conjugation), molecular genetic (DNA extraction, electrophoretic
analysis, polymerase chain reaction, restriction and ligation of DNA fragments,
extraction of aromatic amino acids and phenazine compounds), bioinformatics
(modeling of three-dimensional protein structures by homology, molecular docking).

The bacteria Pseudomonas chlororaphis subsp. aurantiaca is characterized by
the presence of 4 genes, the products of which belong to the 3-deoxy-D-arabino-
heptulosonate-7-phosphate synthase family of enzymes (catalyze the first reaction of
the shikimate pathway, activity is regulated by retroinhibition), two of which belong to
type | DAHP-synthases, two — to type || DAHP-synthases. In this work, two isoforms
related to type | DAHP-synthases were studied.

According to the results obtained, L-tyrosine is the most preferred regulator of
DAHPs Ia_2, and two molecules act as inhibitors of DAHPs a1 — L-tyrosine and L-
phenylalanine.

In addition, the generated genetic construct for knockout of the DAHPs Ta 2
gene was successfully applied for knockout. The production levels of phenazines and
three aromatic amino acids in the wild-type B-162 strain and the resulting mutant with
inactivated DAHP-synthase Io. 2 were compared. Based on the obtained results, it was
concluded that the inactivated type | DAHP-synthase (DAHPs Ia._2) is responsible for
the regulation of the synthesis of phenylalanine and tyrosine from precursors, and the
remaining active type | DAHP-synthase (DAHPs Ia 1) contributes to the redirection
of the shikimate pathway to the predominant synthesis of a number of secondary
metabolites and tryptophan.



