Binzus
o(iLiitHOTO OMOHEHTA Ha AUCepTalliiiHy poOoTy

«Peryasiiss gerpagauii p-ranakro3naasu Ta MeTadoIivHA iHAKEeHepid
(epmenTamii KCHI03U Y MeTHJIOTPOGHUX ApisKIKIB Komogataella phaffii Ta
Ogataea polymorpha» acnipantku 3YO Mincin (ZUO Mingxing), npeacTaBieHy
Ha 3100yTTS HAYKOBOT'O CTYMEHs JoKTopa disocodii 3 ramysi 3Hanb 09 — biojoris
3a cneniajipHicTIO 091 — Biosoris.

AKTVAJBHICTH 00PAHOI TEMH JUCEPTAMIHHOIO T0CTIYKeHHA

Komagataella phaffii and Ogataea polymorpha» 3 Ascomycota € ogHUMU 3
no0pe BUBYCHHUX BHUAIB METHWJIOTPOGHUX IPLKIKIB, 3aJUIIAI0OUUCh BaXKIMBUM
o0'ekToM  (yHIAMEHTAIBHUX 1 TPUKIAIHUX JOCHDKEeHb. Sk  Bigomo,
METUJIOTPO(PHI APLKIXKI MICTIATh YHIKaIbHI (DEPMEHTH, 3aly4eHl B YTHIII3ALIIO
METaHOJy, SIKI MalTh CHenudiIuHy BHYTPIIIHBOKIITUHHY KOMIApTMEHTAJI3aIliio
(Mastropietro et al., 2021). barato 3 HUX €H3UMIB XapaKTEPHU3YIOTHCA BUCOKOIO
HAJIEKCIIPECII0 1 peryioroThes mxepenamu Kapbony. OpHak, y cepeloBUIl 3
INIFOKO3010 OUIBIIICTh MUX (PEpMEHTIB 3a3HAIOTh IIBUAKOI Jerpajamii Ta
IPOTEONi3y, L0 3HAYHO OOMEXYye MOTEHIIadl METHIOTPOQHUX APLKIKIB Y
npomuciaoBomy 3actocyBanHHl (Dmytruk et al., 2021). Mexani3mMu i1HaKTUBaIli
IIUTO30JIbHUX (DEPMEHTIB 3aTHUIIAIOTHCS HEJOCTATHHO BUBUCHUMH.

Bigomo, 1o aBTodaris € 0OJHUM 3 OCHOBHUX IUISAXIB BHYTPIIIIHHOKIITUHHOI
nerpanaiii npoteiHiB. Moaudikaiiro NUISXIB JAerpaaailii BUKOPUCTOBYIOThH IS
MOCWJICHHSI CHHTE3Y TeTePOJIOTIYHUX OUIKIB Y KIITHHAX APDKIKIB. MeTunoTpodHi
JIPDKIDKI  BBAXKAIOTHCS 3PYYHUMH MOJICTBHUMH CHCTEMaMHU JUIsl 3’ SCYBaHHS
MeXaHI3MIB aBTodarii, a TakoX eKCIpecii reHiB, 3allyueHHUX 0 aBTodarii Ta
nekcodarii, 3HaYHa YacTUHA KuX OyJa Brepie iientudikoBana y O. polymorpha
ta K. phaffii naykoBusimu 3 Iuctutyty Oionorii kmituan HAH VYkpaiau. Ha
CHOTOHIIIHIN JIeHb, HE3BAKAIOYM HA BEJIMKUN MacuB 1H(opMaIlii mpo MexaHi3MH
Jerpaaaiii OUIKIB 1 KJIITHHHHUX OpraHes, MEXaHIi3MHM CeJEeKTHBHOI Jerpajarii
BJIACHUX IIUTO30JIHUX 1 TETEPOJOTIYHUX OUIKIB B METHWJIOTPOPHHUX APIXKIKAX
3QIMIIAKOTHECS  MaJIOBUBYCHUMU. JJIsI JOCHIDKEHHS MeXaHi3MiB aBTo(dariyHoi

Jerpaaanii MUTO30JbHUX OUIKIB Ba)KJIMBO BUAUIUTH MYTAHTH, Y SAKUX IIE€H TpoIiec



OPOXOAUTh 3 TopymeHHsMU. Lli nemeniiHi MyTaHTH CHOPHUSIIOTH JOCIHIIKEHHIO
B3a€MO3B'sI3Ky MK ayTodariero Ta cexpemiero Oinka. [nentudikaris cnenupiaamnx
I'eHIB, 10 TMOB’s3aHl 3 jAedekTaMu ayrodarii, MoKe BUSIBUTH HOBI PEryJATOPHI
NUIAXU Ta MimeHl ans monudikaiii ayrodarii, mo CHPHUITIUBO NPUCKOPUTH
MIPOIIEC TPOMHCIIOBOTO BUPOOHUIITBA OlJIKa APIKKaMH B MallOyTHEOMY.

[lutanHs MeXaHI3MIB TEPMOTOJEPAHTHOCTI, MPOAYKII TeTepOIOTIYHUX
OUIKIB Ta BHCOKOTEMIIEPATYpPHOI aJKOToJbHOI (epMeHTaIlii METHIOTPOPHUX
JPLKIDKIB € BAXIMBUMU SIK 3 HAYKOBOI TakK 1 3 MPAKTUYHOI TOUYKHU 30py [[AMHUTPYK,
2010; Cracuk. 2019]. B pobGoti g1 1uporo BukopuctoByBaiu Ogataea
polymorpha. He3Baxaioun Ha CyTTEBI JOCSTHEHHS y pO3pOOLI MOJIEKYISIPHUX
METOMIB ISl I[bOTO BHAY, MapKepu i CaMOKJIOHYBAHHS JIOCI 3aJMIIAIOTHCS
MaJOJOCTYITHUMH, IO 3YMOBWJIO 3aBIaHHS Apyroi dYactuHu pobotu. Tpers
yacTMHa poOOTH 30cepe/kKeHa Ha NpoAyKIi OioeraHony 3 kcuio3u B O.
polymorpha. JIiicHO BUPOOHUIITBO €TaHOJIY APYTrOro MOKOJIIHHS 3 BUKOPUCTAHHIM
CLITbCHKOTOCIOAPCHKUX BIIXO1B, TAKUX SIK JIITHOIEIIONI03HA OioMaca, IpuBepTae
Bce Oumplnry yBary. Po3ymiHHA MeXxaHi3MiB, SIKI JIeKaTb B OCHOBI MPOYKINT
OloeTaHOJly 3 JITHOIEIIONO3HOI CUPOBUHHU, HEOOXiHE [JIsi BJOCKOHAJICHHS
MIPOMUCIIOBOTO 3aCTOCYBaHHS Ta IMiJIBUIIEHHS E€KOHOMIYHOCTI OlomanmBa. Kpim
TOTO, aKTyaJIbHUM € PO3POOJICHHS MITaMIB - CTA0UTLHUX HAAMPOAYIEHTIB €TaHOY.
Came TOMy, OKpECJ€HI MHUTAHHS CKJIAJAal0Th aKTYaJbHICTh JUCEPTAIIIHOrO
JOCITIJIKEHHS 1 HOPMYIOTh METY 1 KJIFOUOBI1 3aBJaHHS POOOTH.

3B’A30K TeMH AHCEPTAIIil 3 TePKaBHUMH YU raJy3eBUMH HAVKOBUMMU

HnporpamMmamMu.

[TpencraBiena podota Oyia BUKOHAHA SIK OJHA 3 YAaCTHH (PyHIaMEHTAIbHUX
JOCHIDKeHb Y BIIIIIT MOJEKYJISIPHOI TEHETHKH Ta OiloTexHojorii I[HcTtutyTy
kmituHHOT Olomorii HAH Vkpaiam 3a Temamm: «IIpe3swmeHTChKI IUCKpEIiiiHi
rpaHTu miATpuMKu Ykpainu» Bin @onma Caitmonca (Simons Foundation), rpantu
Ne 1030281 1 Ne 1290613; KurtallcbKO-yKpaiHCbKMI MIKYPSJOBUH TPOEKTY

oominy (8); Hamionansuuii ¢dona npupomunuux Hayk Kwurtato (NSFC; Ne



32060034/Ne  32460051); Kwuraiiceka cTuneHaiagpHa pajga A (UHAHCOBOI
nigrpumku (China Scholarship Council Ne 201908520075).

HoBu3HAa 10CTIHKEHHS TA 01ePKAHAX PEe3VJIbLTATIB

3 BukopuctaHasMm ximiyHoro mytareny MNNH y K. phaffii Bunineno
ITaMU, 110 JEMOHCTPYIOTh OLJIBIII BUCOKY aKTHUBHICTh [-TajlaKTO3WIa3H ITiCIs
nepexoAy KIITUHHU 3 METAHOJY Ha TJIIOKO3y MOPIBHSHO 3 BUXIJHUM IITamMoMm. B
YMOBAax a30THOTO TOJIOJYBaHHS BHUSIBICHO ACPEKTH POCTY Y BHOpPaHHX MYTAHTIB,
110 CBIJYUTH PO MOPYIIEHHA 3araibHoi ayrodarii. 3okpema, Mytrantd MNNG-1 1
MNNG-3 neMOHCTPYIOTh A€(PEKTHU SIK CEJIEKTHUBHOI ayTodarii IUTO30JIbHOI [3-
raJakTO3uJa3u, TaK 1 CEJEeKTUBHOI mekcodarii, Toal sk MyraHTd MNNG-2 1
MNNG-4 xapakTepusyloThCsl BHUKIIOUHO JAedeKTaMH CEJIeKTHBHOI ayTrodarii
UTO30JbHOI B-ramakTo3unasu. OTpuMaHi pe3yiabTaTH Ba)JIMBl1 ISl BHUBYCHHS
MOPYIICHHS MeXaHI3MIB Jierpajaliii IUTO30JIbHOrO0 OlJIka BHACIHIJIOK JIe(ilUTy
ayrodarii, TPOMOHYIOYM HOBE PO3YMIHHS IS  MIJABUIICHHS  BUXOIY
PEKOMOIHAHTHOTO O1JIKa B MalOYTHIX 3aCTOCYBaHHSIX.

OTpumaHo TiepII JOKa3u BUKOPUCTaHHS CKOHCTpyHoBaHux reHiB AURI i
HaTuBHUX reHiB IMH3 sik 1OMiIHaHTHMX MapkepiB sl BiIOOpY PEKOMOIHAaHTHUX
mramiB 0. polymorpha. PexomMOiHaHTHUW mTaM, CKOHCTPYWOBaHHWM 3
BUKopHucTaHHsIM reHa IMH3 sk cenektuBHOro mapkepa (110 HaJICKCIIPECYE T'eHH
TAL1, TKL1 i1 AOXI1) npoaeMOHCTpyBaB TiJIBUIIEHY MPOAYKIIO E€TaHOIY
MOPIBHSHO 3 OaTHKIBCHKUM IIITaMOM. BUKOpHCTAaHHS TaKUX CEIEKTUBHUX MapKepiB
€ HalOLIbII TPUAATHUM JJIsI KOMEPLIMHOTO 3aCTOCYBAaHHS METa0OJIIYHO
CKOHCTpyHoBanux wmTamiB O. polymorpha 3 OaXaHHMMH XapaKTEPUCTHKAMU,
OCKUJIbKH 3a1o0irae mepeHeCeHHIO TEHIB, IO HAJIAalOTh IATOT€HaM CTIMKICTh JI0
aHTHO010TUKIB. CKOHCTpYHOBaHO TpaHC(hOpMaHTH, 110 HaJeKcnpecyoTh TeH AZF1,
KWW KOAY€E aKTUBATOP TPAHCKPHIIIII, MO0 Oepe y4acTh Yy COPUNHATTI BYTJIEBOJIIB.
Tpanchopmant npoaykyBaB Ha 10% Oinbilie €TaHOIY B CEPEIOBUII TJIFOKO3H Ta B
2,4 pa3u Olnblle €TAaHOJIY B CEPEAOBHUII KCHUJIO3M TMOPIBHSIHO 3 JIUKUM THIIOM.
Otpumani pe3ynbTaTH TOKa3ainu, Mo HaaMipHa ekcmpecis reHiB HXS1 1 AZF1

MOX€ MIABUIIUTA BUPOOJICHHS €TaHOJy 3 TUIFOKO3HU, 1 0co0auMBO 3 Kcuiosu. Lli
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BHUCHOBKM BaXJIMB1 JUIsI CTBOPEHHS OUIbII €(PEKTUBHUX BHUPOOHUKIB €TAHOIY 3

JITHOIIEITIONIO3HUX TiIPOJIi3aTiB y MaiOyTHHOMY.

IIpakTH4yHe 3HAYEHHS 0/IePKAHUX pe3yJbTaTiB.

Y 1upoMy JIOCHITKEHHI YOTUPH MYTAHTHUX INTaMu 3 jAehinmuToM [-
rajakto3ujazu Oynu oTpuMaHi nuiaxom myrtarenesy uepes MNNG. Meroau
MyTareHe3y, po3poOJieHI B I[bOMY JOCIIIKEHHI, MOXYTh OYTH PO3IIMPEH1 s
OTPUMAaHHS 1HIIUX MYTaHTHUX IITaMiB. 3a pe3yjbTaTaMu JOCTIIKEHb MyTOBaHUN
red AURI 1 natuBuuit ren IMH3 moxyTh OyTu 3acTocoBaHi SIK HOB1 JOMiIHAHTHI
CeJIEKTUBHI Mapkepu B apikmkax O. polymorpha. Kpim Toro, ren IMH3 Oys
YCIIIIHO BUKOPUCTAHUN JJI1 KOHCTPYIOBAHHS MOKPAIIEHOTO MPOIYIIEHTa €TAHOIY
3 kcwno3u B O. polymorpha. i pe3ynbTatu MOXYTb OyTH KOPHUCHUMH JJIS
KOMEpPIIIHHOTO 3aCTOCYBaHHS MeETa0OJIYHO CKOHCTPYHOBAaHUX INTaMiB 13
OaKaHUMH XapaKTEPUCTHKAMHU, OCKUIBKM BOHM 3amoOIraroTh Mepeaadl T'eHiB, L0
HaJal0Th IaTOreHaM CTIMKICTh JO aHTHOIOTHKIB, 1 3amo0iraroTh BUPOOJICHHIO
TOKCUYHUX 200 ajepreHHuX OUIKIB peKOMOIHAHTHUMU 1mITaMaMu. CKOHCTPYHOBaH1
pexoMOiHanTHI Tamu O. polymorpha, ki HaaekcnpecytoTs rear HXS1 ta AZF1,
MPOJIEMOHCTPYBAM TMIABUIIEHY 3JaTHICTh JO BUPOOHUIITBA €TAHOIY IIiJl Yac
CIIUPTOBOIO OPOAIHHS TIIOKO3U, OCOOJIMBO KCUJIO3U. Pe3ynbratu BKa3yloTh Ha Te,
IO eKCIpecis BIAMOBIAHMX TEHIB YYyTJIMBUX JO TJIOKO3M Ta KCHJIO3H abo
TpaHCHIOPTEpiB OUIKIB JOMOMAara€ MiJBUIIUTA €(QEKTUBHICTh TMEPETBOPEHHS
KCWJIO3W B eTaHoJ. lle nomomarae B mojanblioMy BUBYEHHI T'€HIB, MOB'SI3aHUX 3
MeTabosi3MOM  Kcuiio3u. BomHowac oTpuMaHi B IbOMY  JOCIHIKEHHI
PEKOMOIHAHTHI ~IITAMM MOXYTh CIyryBaTH CTapTOBUMH IITaMaMu s
MiJBUIICHHSI €(EeKTUBHOCTI €TAaHOJBHOTO OpOJIHHS 3 IIYKPIB, OTPUMAHUX 3
JITHOIICTIOJO3HUX T1APOJIi3aTiB.

CryhniHb OOIPYHTOBAHOCTI TAa JOCTOBIPHOCTI MOJIOK€HbL, BHCHOBKIB i

peKoMeHaalii, chopMYJILOBAHUX V AUCePTAIIT

3n100yBadueM BHKOHAHO BCl 3allJIAaHOBAHI 3aBJaHHA 1 OJEPKaHO 3HAYHUUN
o0CAT  OpPUTIHAJIBHOTO  €KCIIEpUMEHTalIbHOro  Marepiany. JlOCTOBIpHICTH

pe3ynbTariB 3a0e3neveHa MUPOKUM CIIEKTPOM CYYaCHUX METOJIB JTOCIHIIKEHHS,
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30KpemMa, (i310JI0rTYHUMH, OI0XIMIYHUMHU METOAAMH, MOJIEKYJISIPHO—TEHETHYHUM
aHalli30M, METOJAaMHM TE€HHOI I1H)KEHepli, BKIIOYAI0OUUd PO3POOKY JTOMIHAHTHHUX
CEJICKTUBHUX MapKepiB, METOJaMHU CBITJIOBOI 1 JIOMIHECIIEHTHOI MiKpOCKOITIi Ta 1H.
OTpuMaHi JaHi TPONILIN KOPEKTHY CTaTHUCTHUYHY OOpOOKYy 1 MpeacTaBiieHi y
BUTJISAII TpadiuyHUX AaHUX 1 Tabmuik. B poboTi aHamizyBanuch 0a3u JaHUX IS
Komagataella phaffii Ta Ogataea polymorpha, BUKOPUCTOBYBAJIOCH IMpOTrpamMHE
3a0e3MeyeHHs] 3 BIAKPUTOrO JOCTymy 1 3 BeO-cepBicy HarioHambHOro HEHTPY
OiotexHosioriunoi iHpopmaiii web service from the National Center for
Biotechnology Information (Bethesda, MD, USA).

Jucepraiiss CKIagaeTbcsl 13 HACTyNHUX po3auiiB: Berymy, Ormsiny
JiTepaTypH, po3aury Martepianu Ta METOJU, TPhOX PO3JAUIB €KCIIEPUMEHTATBHUX
JOCHIKeHB, PO3A1Ty AHai3 Ta y3arajabHEHHs pe3ynibTaTiB Ta BucHoBkiB. Criucok
BUKOPHUCTAHOI JiTepaTypu BKIouae 229 miteparypHux mxepen. [ucepraris
BUKJIaeHa Ha 160 cTopiHKax APYyKOBAHOTO TEKCTY, 3 SIKMX OCHOBHA YacTHHA
3aiimae 93 cropinku. Pobota MiCTUTB 22 pUCYHKH, IT'ATh TAOJIUIb, OHY (POPMYIY 1
Jonatok. BUCHOBKHM BIAMNOBIIAIOTE OTPUMAHUM EKCIIEPUMEHTAIBLHUM JaHUM Ta
3aBaaHHsAIM. Pedepat BigoOpaxae 3MICT AUCEpTAIlii.

IToBHOTA BUKJIAAY MATEPiaJiB AMCEPTAIl B ONYOJIKOBAHUX NMPAIAX TA

aBTopedepari.

3a pesyiabTaTaMu AUCEPTALIMHOI POOOTH OIMYOJIIKOBAHO CIM HAyKOBUX
mpailb, 3 HuX 3 cTaTTi y (paxoBUX MDKHAPOAHUX BUIAHHSX, IHICKCOBAHUX y 0a3zax
nanux Scopus 1 Web of Science Core Collection (Q1, Q2 1 Q4) Ta 4 Te3 nomnosieit
Ha MDKHAPOJHUX Ta BITYM3HSHUX KOHPEPEHIIAX 1 HAYKOBUX CUMIIO31yMaXx.

Oco0ucTHII BHECOK 3100VBaya.

JIns BUKOHAHHS TIOCTABJICHMX 3aBJaHb acIipaHT poO3pOoOHMB 3a y4acTIO
HAyKOBOTO KEpIBHUKA IUIaH JOCHIDKEHHS. 3700yBad HAyKOBOTO CTYIEHIO Ta
HAyKOBUW  KEPIBHUK  MpOAHAMI3yBaIM  pPE3yJbTaTH  EKCIEPUMEHTAIBHUX
JOCITIKeHb. ACMIpaHT 3aiiMaBCs pO3POOKOIO 1 MONTYKOM METOIIB JJIsl JOCSITHEHHS
MOCTaBJICHOI METH eKcriepuMeHTy. [1iaroToBKy HayKoBHX MyOJTiKalliil 3/11HCHIOBAB

acmipaHT 3a KOHCYJIbTATUBHOI MiATPUMKH HAYKOBOT'O KEPIBHUKA, a BIJIOIP KypHAILY
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— HAyKOBUU KepiBHUK. Pe3ynbTaru, BUKJIaJEHI B AMCEpTAallil, OTPUMaHI HUIIXOM
NPOBEJCHHS HAYKOBHUX JIOCHIIKEHb aCIipaHTOM Yy CIHIBIpali 3i CIiBaBTOpaMu
myOJTiKaIii.

I[HCKVCiﬁHi MOJIOZKCHHSA, 3AIIMTAHHA TA 3aVBAKCHHSA I1HOA0 3MiCTV

aucepTamii

Ak KITUHHUA O10J0T S MOXY OILIHUTH ITUTOJIOTIYHY CKJIAJ0BY JIaHOL
poboTu: aucepTamis IMMIOAO 3MICTy, IUTAHYBaHHS, pe3yJlbTaTiB Ta BUCHOBKIB
BUKJIQJICHA Jy>K€ YITKO Ta JIOT1YHO. Y MEHE HeMae 3ayBakeHb 0 CyT1 poOOTH.

oo opopmieHHs, TO 1 OM mopaauia 1HIe GOPMYITIOBAHHS METH, Ha3BH 1
o0'exty nocnimxeHHs. OO'€KT MOCHIKEHHS, K BIIOMO, — 1€ MpoOdiema, IIo
JTOCITIKYEThCSI YU pO3po0IIsieThes. ToMy, Ha Mi TOTJISA, 00'€KTOM JOCIIIKCHHS
MoriM Ou OyTH NUIAXM Jerpajauii IUTO30JbHUX OUIKIB Yy METHIOTPO(PHHUX
npiKIKiB (K. phaffii) 1 reHeTHYHE KOHCTPYIOBaHHS BUCOKOIPOIYKTUBHUX IITaMiB
O. polymorpha. Tpu yactuHu poOOTH MOKHA Oysio 0 00'€THATH €IMHOIO METOIO 1
Ha3Bow0: Po3po0ka NUIAXIB OTPUMAaHHS BUCOKONPOAYKTUBHUX WITaMiB K. phaffii Ta
O. polymorpha njisi 3acTOCyBaHHS y METaOOJIUHIA 1HXEHEPiT METUIOTPOPHUX
JOPLKIKIB. Y TakOMy BUIIAAKY AuMcepTalis O Maja OUTbLI €IMHUN 3MICT.

VY po6oTi 1HO/I TPAIUIAIOTHCS TEXHIYHI TOMUIIKHA YU HEBJA (POPMYITIOBAHHS.

Ane HaBeJeHl 3ayBaKCHHS HE MAalOTh MPHUHIIMIIOBOTO XapakTepy 1 He
3HMXKYIOTh HAyKOBOI LIIHHOCTI POOOTH.

BHCHOBOK PO BiOBIIHICTL AMcePTAIlll BCTAHOBJIEHUM BHMOTraM, SAKI

npex’ ABJASAI0OTHLCH 10 HAVKOBOT0 CTYNeHs J0KTopa (hitocodii

Hucepramiiina po6ora 3YO Mincin «Perymsmiss  gerpagamii -
rajlakTo3uga3d Ta  MeTa0oiyHa 1HKEHepis  (QepMeHTarii KCHIO3U Yy
MeTWIOTpopHUX APULKIKIB Komogataella phaffii ta Ogataea polymorpha» €
3aBEpIICHOI0 HAYKOBOIO IMparero. AKTYaJbHICTh OOpaHOI TeMH, 3aCTOCYBaHHS
CY4acCHHMX EKCIEpUMEHTAIIbHUX METOJIB Ta MiIXOIB, OOIPYHTOBAHICTh HAYKOBHX
MOJIOKEHb, BUCHOBKIB, C(OPMYJIbOBAHMX Yy JHUCEpTalli, IX JOCTOBIPHICTh Ta
HAayKOBa HOBHM3HA, MOBHOTa BHKJIAaAy MarepiajiiB B OIMyOJIKOBaHUX MpaLsix

CBIIYaTh MNP0 BIAMOBIJHICTh MpeAcTaBieHoi podotn Bumoram «llopsaky
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OPUCY/KEHHSI CTymHeHs JokTopa (imocodii Ta ckacyBaHHS PIIICHHS Pa30BOl
CHeliali30BaHOl BYEHOI pajay 3aKjagy BHINOi OCBITH, HAYKOBOI yCTAHOBHU IPO
NPUCYKEHHST CcTyreHs jaokTopa ¢inocodiin (IToctanoBa Kabinery MiHicTpiB
VYkpainu Big 12 ciuas 2022 p. Ne 44) ta nmakasy MOH VYkpainu Ne 40 Bifg
12.01.2017 p. «IIpo 3arBepmxenHs Bumor no odopmienHs aucepTarii», a ii
aBTop, 3YO Mincin (ZUO Mingxing), 3aciIyroBy€ Ha MPHUCYKEHHS HAyKOBOTO
cTyneHs Joktopa ¢inocodii 3 ramysi 3Hanb 09 — bionoris 3a cnerianbHicTio 091 —

bioJtoris.

['onoBHUI HAYKOBUH CIIBPOOITHUK
BIJITITY TEHOMIKH Ta MOJIEKYJISIPHOL
6iotexuoorii 1Y «lHcTUTYyT Xap4oBoi 010TE€XHOJIOT 1T
ta renomiku HAH Ykpainuy», 1.0.H., c.H.C. O.A. Kpageup

25 6epesns 2025 p.



