OT3bIB
Ha aBTopedepaT AMCCEePTAINH Ha COMCKAHHUE YUEHOH CTeNIeHN KaHauaTa OHOOrnIecKiX HayK
JTio Banbcros «ccneioBanue MOJIEKYIIPHBIX CBOHMCTB D-aMMHOKHCIOTHON OKCH/Ia3bD» 110

crienpanbHOCTH 1.5.2. Brodusnka (6HonorndecKue HayKu)

AKTyaJabHOCTH Tembl HcciaenoBanust. Jluccepranuonnas pabora Jlio Boaubciod
[TOCBSIIEHA MCC/IEZI0BAHUIO MOJIEKYISpHBIX MEXaHW3MOB JelcTBus —Qepmenrta, D-
amuHOKHCIOoTHAs okcunassl (DAAO), koTopbii npeacrasiser coboit FAD-conepkauuit
(haBonpoTENH, KaTATH3HPYIOIMH CTepeocnennpuieckoe OKHCIUTEIBHOE IE3aMIHIPOBAHIE
D-amunokucnor (D-AA) no ansa-kerokucnor u ammuaxa. Ko-cyOcrparoM sABISETCS
KHCIIOPOI, KOTOPEIH B X0JI€ peakiliy IpeBpallaeTcs B nepekuch Boaopoa. DAAO BBITONHSIOT
BakHple (YHKIMM B KICTKaX H HAXOAST MIMPOKOE IPAaKTHYECKOE IPHMCHEHUE B
GuoTexHONIOTHH. B KieTkax opranuzma demoBeka DAAO y4acTBYIOT B CHHTE3e
Hel{pOMENAaTOpOB, a u3Menenus akTuHocTd DAAO u xonuexrpauuu D-AA compoBoxaacT
marorenes pspa 3aGonepanmit (mmsodpenns, GonesHn AnsireiMepa u IlapkuHcowa). Y
HU3IIHX DYKapHOT (DEPMEHTY OTBOAMTCS BakHAs GYHKIMS: KIETKM TpuOOB U ApOXNOKEH
Hcrom3yiorT D-AA B KadecTBe HCTOYHMKA yrieposia U azora. @epmentsl DAAO, n3 pasHbIX
HCTOYHHKOB, XaPAKTEPU3YIOTCS PA3INYHON 4y BCTBUTENLHOCTHIO K pH, Temueparype, a Takxe
permunHoit Ky ¥ y[enbHOH aKTHBHOCTBIO (PEpMEHTa II0 OTHOIIEHWIO K Pa3JIHYHBIM
cybcrparam.

B ¢BfI3M ¢ 3THM Hccae0BaHHe, npoBeaeHHoe J[io BaHBCI0I, meb KOTOPOro
chopmyaupoBana Kak wucciepoBanue ¢usnonorudeckoir pomu ¢epmentos DAAO y
apoxcxeit H. polymorpha DL1, KOIMpPYeMBIX pasHBIMM T€HaMH ¥ (U3MKO-XHMHUYECKHE
cBoiicTBa Oenka mpu akrTuBamuu (epMeHTa, ABJHETCH, 0€3yCJ0BHO, AKTYaJbHBIM, A
10JIy4eHHbIE JUCCEPTAHTOM JaHHBIEe HMEIOT KaK PyHAaMeHTAIbHOE, TAK H NPHKJIAHOE
3HaYeHHe.

B xozme mposefeHHOro uccnenoBanus JIio BaHbciod OblT mojyueH HaGOp MyTaHTHBIX
urrammoB H. polymorpha DL-1 ¢ napyiuenueM resos, kogupyomux DAAO. Paspaboranuslid
[I0ZX0j{ WHAKTHBAIMM IeHAa OKCHAa3hl D-amuHOKHcioT B apoxoxax H. Polymorpha
MCIIONB30BAH JUIS  IOJydeHus HOKayTHbIX TreHoB DAAO, uX TIeHeTHYeCKOH U
dm3moNoruueckoil  XapakTepUCTHKHM, a Takke [ TOATBEPXKIEHHs CyOcTpaTHOH
crenduanocTH okeuiassl H. polymorpha u usyuenus koHdopmaruu 6eKoB HJaBuHOB in
vitro. OTMedy, 4TO aBTOpOM BNEpBBIE OBUIO JOKa3aHO, YTO NpH B3auMojeHcTBuM (raBiHa

DAAO ¢ cy6eTparoM IpOMCXOIUT H3MEHEHHE €r0 KOH(pOpMaIyy, CBSI3aHHOE C H3MCHEHUEM

.



KOOpJIMHAIIMM AKTHBHOIO IIEHTpa ()epMEHTa IO OTHOLICHMIO K MOJIEKYJIE aMHHOKHUCIIOTBL.
BasxHo, uto npu B3aumozeiictBri DAAO ¢ D-ataHnHOM H3MEHEHHS KoHo(ppMaruu praBuHa
IIPOMCXOAT B TedeHHe 60716 KOPOTKOro IPOMEIKYTKA BPCMEHH, HCM ITPH B3aMMO/ICHCTBHH C
D-ceprHOM, 4TO OOBACHIET MEXAHH3M CyGCTPAaTHOH CrienupuyHOCTH DAAO. C nomoniso
COBpeMEHHbBIX MeT010B, IK-CIeKTPOCKONMH U METO/Ia onnodororHoro cyera JIro Banbciod
GHUIH BBISBJICHBI M3MEHEHHs KOH(OPMALWM IIPH aKTHBAIMK OOOWX THIIOB DAAO, dgto
CBHJIETEILCTBYET O KOH(MOPMAIMOHHBIX IIEPEX0[aX HE TOJIBKO BO (PIIABHHE, HO U B MOJIEKYJIC
Oenka.

B 3aKmioueHHMH OTMedy, YTo auccepranuonHas paGora Jlio BoHBCIOD COOTBETCTBYET
crienpanbHOCTH 1.5.2. «Buodw3ukay, a WMEHHO CIEIYIOmMUM €€ HalpaBICHHSIM: orodusuka
KIETKH. BMecTe ¢ TeM, YKa3aHHBIC 3aMEYaHMsl HE yMalIOT 3HAYMMOCTH [HUCCCPTalMOHHOIrO
WcceoBanus.  Jluccepramms — OTBedaeT — TpeOOBaHWSAM,  YCTaHOBIICHHBIM MockoBCKHM
rocyapcTeHHbIM yHuBepcuterom umenu M. B. Jlomonocosa k paGoram momo0HOroO poja.
CojiepkaHue  JWCCEpTAlldM  COOTBETCTBYET — CIEIHATBHOCTH 1.5.2. «buodusuka» (mo
OHOIOrMYeCKMM HayKaMm), a TaKKe KPHUTEPUsM, OIPEIACICHHBIM IIIL. 2.1-2.5 Tlosoxenust o
TIPHCYXKIEHHH YUeHBIX CTeleHel B MOCKOBCKOM roCy/[apCTBEHHOM yHUBEPCUTETE HMEHU M. B.
JlomMoHOCOBa, a Takxke odopmiena cornacHo TpeboBanuaMm [lojioxeHHs O COBETE M0 3AIMUTE
JMcCepTall HA COMCKAHWE YUeHOH CTeTleHH KaHauzara HayK MOCKOBCKOTO roCyAapCTBEHHOTO
yuusepcutera uMeHu M. B. JlomoHOCOBa.

Taxum 06pasom, comckatens JIro BaHbCI0D 3acTyKHBAeT NPUCYIKACHUS YYCHOH CTENEHH

KaHu/1aTa GHOJIOrMYecKHX HayK 1o cnenuanbaocta 1.5.2. «buodusukar.

Bepecrosckas H0nus FOpeesHa,

KamaimaT 6MoJI0orHYecKrX Hayk [0 CHenuanbHocTd 1.5.11 — MEKpOOHOIOrHs, Hay THBIH
COTPY/IHHK JTa6OPaTOPHUN PEIMKTOBBIX MEKPOOHBIX COOOIIECTB.

Uucturyt mukpobuosnoruu uM. C.H. Bunorpanckoro ®ezepanbHoro rocy 1apCTBEHHOIO
yupesxaenus «DeepanbHbIi HCCTIEA0BaTENbCKIH HEHTD « DyHIaMEHTAIBHBIE OCHOBEI
6uoTexHONIOrHW» Poccuiickol akaJeMHH HAYK).

Anpec: 119071, r. Mocksa, JICHUHCKHI POCTIEKT, 133, eTp. 2

Caiir: http://fbras.ru
Ten: 8(499)135-21-39
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REVIEW
on the abstract of the dissertation for the degree of candidate of biological sciences Liu Wenxue
"Study of the molecular properties of D-amino acid oxidase" in the specialty 1.5.2. Biophysics

(biological sciences)

Relevance of the research topic. Liu Wenxue's dissertation is devoted to the study of the
molecular mechanisms of action of the enzyme, D-amino acid oxidase (DAAOQO), which is a FAD-
containing flavoprotein that catalyzes the stereospecific oxidative deamination of D-amino acids
(D-AA) to alpha-keto acids and ammonia. The co-substrate is oxygen, which is converted into
hydrogen peroxide during the reaction. DAAO perform important functions in cells and are widely
used in biotechnology. In human cells, DAAO participates in the synthesis of neurotransmitters, and
changes in DAAO activity and D-AA concentration accompany the pathogenesis of a number of
diseases (schizophrenia, Alzheimer's and Parkinson's diseases). In lower eukaryotes, the enzyme
has an important function: fungal and yeast cells use D-AA as a source of carbon and nitrogen.
DAAO enzymes from different sources are characterized by different sensitivity to pH, temperature,
as well as the KM value and specific activity of the enzyme in relation to various substrates. In this
regard, the study conducted by Liu Wenxue, the purpose of which is formulated as a study of the
physiological role of DAAO enzymes in H. polymorpha DL1 yeast encoded by different genes and
the physicochemical properties of the protein during enzyme activation, is certainly relevant, and
the data obtained by the dissertation candidate are of both fundamental and applied importance. In
the course of the study, Liu Wenxue obtained a set of mutant strains of H. polymorpha DL-1 with a
disruption of the genes encoding DAAO. The developed approach to inactivation of the D-amino
acid oxidase gene in H. Polymorpha yeast was used to obtain knockout DAAO genes, their genetic
and physiological characteristics, as well as to confirm the substrate specificity of H. polymorpha
oxidase and study the conformation of proteins and flavins in vitro.

It should be noted that the author was the first to prove that when flavin DAAO interacts
with a substrate, its conformation changes associated with a change in the coordination of the
enzyme's active center in relation to the amino acid molecule. It is important that when DAAO
interacts with D-alanine, changes in the conformation of flavin occur over a shorter period of time
than when interacting with D-serine, which explains the mechanism of DAAO substrate specificity.
Using modern methods, IR spectroscopy and the single-photon counting method, Liu Wenxue
revealed conformational changes upon activation of both types of DAAO, indicating conformational
transitions not only in flavin, but also in the protein molecule.

In conclusion, I would like to note that Liu Wenxue's dissertation work corresponds to

specialty 1.5.2. "Biophysics", namely to the following areas: cell biophysics. At the same time, these



remarks do not diminish the significance of the dissertation research. The dissertation meets the
requirements established by the Lomonosov Moscow State University for works of this kind. The
content of the dissertation corresponds to specialty 1.5.2. "Biophysics" (in biological sciences), as
well as to the criteria defined in paragraphs. 2.1-2.5 of the Regulations on Awarding Academic
Degrees at Lomonosov Moscow State University, and is also drawn up in accordance with the
requirements of the Regulations on the Council for the Defense of Dissertations for the Degree of
Candidate of Sciences at Lomonosov Moscow State University.

Thus, applicant Liu Wenxue deserves to be awarded the academic degree of Candidate of

Biological Sciences in specialty 1.5.2. "Biophysics".

Yulia Yuryevna Berestovskaya,
Candidate of Biological Sciences in specialty 1.5.11 - Microbiology, research associate at the

Laboratory of Relict Microbial Communities.

S.N. Vinogradsky Institute of Microbiology of the Federal State Institution "Federal Research
Center "Fundamentals of Biotechnology" of the Russian Academy of Sciences".
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