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Onuc Kypecy

Bipycu, 6akTepii, oAHOKNITUHHI eykapioT (ApiXai, HaMNpOCTiWi, Aesiki BOAOPOCTi) — nepLui
OpraHi3aMp, Ha KX 6ynn BMBYEHI (hyHAAMeHTanbHi Npouecu, Wo CTOCYHTbCA eKCrpecii reHis, a
came: pennikauia i TpaHckpunuia AHK, TpaHconauisa matpuyHoi PHK, 3BOpOTHa  TpaHCKpunuis,
MepepuBYaCTICTb . €YKapiOTUYHUX. Ta BIpYCHWUX TreHiB, pubo3uMn i 0COBAMBOCTI CNANCUHIY
NepBMHHOMO TPaHCKPUNTY, pecTpukTasun, Towo. Bipycu i 6akTepii AOCi akTUBHO BMKOPUCTOBYHOTLCS
B 6ioTexHonorii Ans BUpobHMUTBA 6i0A0MYHO aKTMBHUX PEYOBWMH, 30KpEMa BIiTaMiHiB, TOKCWHIB,
aHTUBIOTUKIB, TpaBHMX (PEPMEHTIB Ta Hyk/ea3, He3aMiHHMX B-MonekynspHin 6ionorii. Came 6akTepii
MaloTb YHiKanbHy CUCTEMY 3axUCTy CBOFo reHoMmy Big uyxxopigHoi HK — CRISPR/Cas 9 (clustered
regularly interspaced short palindromic repeats / CRISPR-associated protein 9), sika 3gilcHuNa
CMpaBXXHIO PEBOJIOLIII0 B MOMEKY ISAPHIN-6ionorii, 103BONMBLLW IEMKO 3MiHIOBaTW rEeHOM MOAENbHMX
OpraHi3miB. BipyCcHe NOXOmKeHHS MakoTb YMCIEHHI cucTeMn pekoMbiHaLii, SIKi BUKOPUCTOBYIOTbCS
ANl CTBOPEHHS1 TpaHCreHHMX opraHiamiB — Hanpuknag, Cre/LoxP Tta @C31. BigoMa cuctema
pekoMbiHauii FRT/FLP, sika AoCi-BUKOPUCTOBYETbCSH AN NepeHeCeHHs reHiB B MeHOM MoAenbHUX
OpraHi3miB, OTpMMaHa 3 MeKapPCbLKNUX APKIXKIB.

Kypc 6yae KOpUCHUIM Anst TUX, XTO Oaka€ nornmbutn 3HaHHS 3 MONEKyNsipHoi 6ionorii,
Bipycororii Ta Mikpobionorii, a Takox 36epertm TOHYC Yy BMBYEHHI MpPOdeCiiHO-OPIEHTOBAHOI
aHrMIACbKOi MOBW. BiH TakoX [a€ Cepro3HMI eKCKYPC Y CyvacHy BioTexHOsorilo, CnpsiMOBaHy Ha
OTPUMaHHSA PeKoMbiHaHTHMX 6inKiB, BKIHOYAOUM AHTUTING, PO3POOKY Ta YAOCKOHANEHHS CUCTEM
CUHTE3y 6inka /n vitro;  NpOAyKUil0o aHTMBIOTMKIB, BaKUWH, MIKpOOpraHiaMiB i3 3agaHuMu
BNACTUBOCTSMM (HaMpuWKiag, 34aTHUX CMoXMBaTWM NNACTUK i NepeTBOptoBaTH Moro y 6ionoriyHo
[AOCTYMHi pe4yoBUHK, abo 3a4aTHUX BUPOGASTM eTaHon).

NMPOrPAMA KYPCY

O]
809 nekuyri

1. Contemporary topics in molecular microbiology and virology: Molecules and
molecular events characteristic of bacteria and viruses. Viruses and bacteria as model
organisms. The usage of bacteria and viruses in biotechnology. Molecular targets of
pathogenic viruses and bacteria.

2. Regulatory systems of bacteria: Definitions: Operons and regulons. Examples of
bacterial operons and regulons. Two-component signaling systems. Examples of the most
studied regulatory systems.

3. Bacteria in molecular cloning: Plasmids. Restriction enzymes and bioinformatics tools to
choose right restriction enzyme. Transformation, transduction, electroporation. Extraction
of DNA and sequencing.

4. Cycle of viral reproduction: General scheme of the reproduction cycle. Attachment of
viral particles to cells. Penetration and entry. Replication of viruses in the cells. Expression
of viral genes. Budding or cell lysis.

5. Using molecular tools in classification of viruses and bacteria: Peculiarities of viral
and bacterial genome sequencing. Critical molecules that are used for diagnostics of viruses
and bacteria. Quantitative polymerase chain reaction in diagnostics and genotyping of
viruses and bacteria. Sequencing of animals’ microbiome.

6. Recombination systems: PhiC31 system. Cre/LoxP system. FLP/FRT system. Retroviral
vectors. Modern systems that allow integration of foreign genes into a target genome.

7. Examples of regulation of gene expression in the budding yeast: Nutrient sensing
in the budding yeast. Regulation of iron metabolism and assembly of iron-sulfur clusters.
Response to oxidative/nitrosative stress in the budding yeast.

8. Viruses and bacteria in biotechnology: Phage display. Combinatorial biosynthesis of
drugs in bacteria. CRISPR/Cas9 system in advanced gene editing.
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1. Discoveries in molecular biology made on bacterial and viral models: Discovery of
DNA polymerases and study of replication. Thermostable DNA polymerases. Study of DNA
transcription. Discovery of introns and exons.

2. Regulatory systems of bacteria: Lactose operon and its application in biotechnology.
SoxRS regulon. Regulation of quorum sensing in bacteria. Regulation of antibiotic
production.

3. Tools of molecular cloning: Components of cloning vectors. How to sequence cloning
vectors? Peculiarities of restriction endonucleases.

4. Viral reproduction: Reproduction strategies of DNA genomic viruses. Reproduction
strategies of RNA genomic viruses. Amino acid sequence and coding of RNA-dependent
RNA polymerase. Reproduction strategies of viruses with reverse transcriptase.

5. Sequences of marker bacterial and viral genes: Sequence of viral surface and
attachment proteins. Possible epitopes of the viral proteins. Possible epitopes of bacterial
proteins. Types of polymerase chain reaction used in diagnostics of viruses and bacteria.

6. Biomedical application of molecular microbiology and virology: RNA vaccines.
Vector vaccines. Immunological methods of pathogen identification. Application of
computational biology in identification of molecular targets for diagnostics of pathogens
and treatment of infectious diseases.

7. Bacteria in biotechnology: Bacterial genome remodeling for creation of strains able to
produce antibiotics. Creation of recombinant bacterial strains to produce biofuels. Gene
engineering approaches to create bacterial strains capable of decomposing plastic waste.
Gene engineering approaches to create bacterial strains capable of producing biomaterials.
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IHOOPMALIA NPO BUKINAOAYA

Amutpo FTOCNOAAPHOB
JoueHT kKadeapwm bioximii Ta bioTexHonorii

BuLy ocBiTy oTpMmaB Ha b6ionoridHoMy dakynbTeTi HepHiBewbKoro
HaLioHanbHOTro yHiBepcuTeTy imeHi HOpia ®eabkosuya (1996-2001), nicna
4Oro HaB4YaBCA B acnipaHTypi MpnKapnaTCbKOro HaLioHaAbHOIO YHiBEpCUTETY
imeHi Bacuna CredaHuka nig KepisHMuTBOM npodecopa Bonogummpa
Nyuiaka 3a cneuianbHictio 03.00.04 — 6ioximia (2001-2004). 3 2004 poKy €

- : 2 WTaTHUM NpauiBHMKOM Kadenpm bioximii Ta BioTexHonorii. HaykoBuii cTyniHb
oTpuUMaB y 2005 poui, a B4eHe 3BaHHA — B 2014. 3 2021 poKy NpaLtoe HaL AOKTOPCbKO AncepTaL,iEto
Ha Temy «LLinAaxu BnAMBY Ha eHepreTMyHMin meTaboisam TBAPUHHOIO OpraHiaMy 3 MeTo 36iNbLUeHHS
TpuBanocTi Xutta». Ha kadeapi 6ioximii Ta BioTexHoNorii BUKNagae ancumniinm «bionoria KAITMHMY,
«leHeTnKa», «Mogaeni bioxXimiyHUX AOCNiAMKEHbY.
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LLini KYPcy

MeToto Kypcy € chopmMmyBaTH YABNEHHA NPO Peryauito ekcnpecii reHis y Bipycis, 6baktepii,
MiKPOCKOMIYHUX rpmnbiB Ta POC/AINH, Ta HAMNPOCTILLMX, @ TAKOXK MOKa3aTh, AKMM YNHOM Ui 3HAHHA
MOXYTb ByTW 3acTOCOBaHi B 6ioTexHONOTii Ta MeanuMHI, i B AKMI cnocib cneujanict 3
BioiHpopMaATUKM MOXKE A0NYYUTUCH A0 FEHHO-IHXEHEPHUX TEXHONOTIN i3 3aCTOCYBaHHAM
MiKpOOpraHiamis.

OUIKYBAHI PE3YNIbTATU HABYAHHHA

MicnA ycnilwHOro NPoOXoAMKeHHA Kypcy CTYAEHTU 3MOXKYTb:

1. Bubupatu iHCTPYMEHTM A8 MONEKYNAPHOIO KOHYBAHHA — KYAIbTYPU KNITUH, BEKTOPY,
dbepmMeHTH pecTpuKLii.

2. Po3pobaaTt anropuTmMum 3MiHKU FEHOMY MiKPOOPraHi3miB 419 3aCTOCYBAaHHA OCTAHHIX Y
BMPOOHMLTBI HOBUX aHTUOIOTMKIB Ta iHLWMKX NiKiB, BiononimepHMUX MaTepianis, AiarHOCTUYHUX
HabopiB, BAKUMH Pi3HUX TUMIB.

reHeTU4YHoI iHbopMaLi, Lo MOTEHLIMHO MOXKEe AOMOMOITU Y BUAB/IEHHI HOBUX MilleHel ans
npoTnbaKTepianbHUX Ta NPOTUBIPYCHMUX NpPenaparTis.

4. MopaundikyBaTu BxKe HaABHi Ta CTBOPIOBATU HOBI CUCTEMU KOHTPO/IbOBAHOI EKCMNpECii reHis i3
3aCTOCYBaHHAM e/1IeMEHTIB reHoMY (MoniafeHiNIoBUX AiIAHOK, AINAHOK, AKi peryntolTb
TPAHCKPUNLO | TPAHCAAL,I0, @ TAKOXK peKkoMbiHaLito) BipyciB i 6akTepii.

5. [poeKTyBaTU TexHo/Orii peaaryBaHHA reHomy i3 3actocyBaHHAM cuctemm CRISPR/Cas9.

MONITUKA KYPCY

3arasnbHi NONOXEHHA

OCHOBOIO NOJITUKM KypCy € B3aEMOMNOBara y CriJikyBaHHi Ta KOHLEHTPaLia Ha HaBYaHHi. MobinbHi TenedoHun
nif, Yac 3aHATb NOBUHHI BYTU NepeBeneHi B 6€33BYYHUI PEKUM i BiASyUYEeHHS 3 ayauTopil ANa CNifIKyBaHHSA
OOMNYCKAETbCA TiNbKN B 0c0BAMBUX BUNaaKax. OUiKyeTbCA BMKOPUCTAHHA iMeHi Ta npi3BuWla CTyJdeHTa B
Ha3Bax aKKayHTiB y Zoom, Google Meet, Skype abo Microsoft Teams nig yac oHnalH-cNiNKyBaHHA. Mpwu
odopMNEHHI NTMCbMOBMX POBIT BaXKANBO, OO CTYAEHT YiTKO 3a3HayaB CBOE iM’s Ta Npi3BuLLe, | TN POHOTK.
MucbmoBi poboTM MOBMHHI BIANOBIAATM BMMOram, OKPEC/eHMM BUKNAZAYeM, a TaKOX MICTUTU BCHO
iHpopMmaLLito, HeobXigHY AN PO3YMIHHA Ta OLLiHIOBAHHA PO60TK 6€3 A0AATKOBUX YCHUX MOACHEHD.

NeKuii

YTO4YHIOBa/IbHi 3aNMTaHHA abo KOMeHTapi Nig Yac feKLili BpaxoByHOTbCS | MO3UTUBHO BMJIMBAIOTb Ha OLLHKY.
BTim, 3annTaHHA i KOMeHTapi He MatoTb 3aimaTtu binble, HixX 15% Yacy nekuii. 3arafnom, akTMBHICTb Nig Yyac
NeKLUiT, @ TAaKoXK NPUCYTHICTb Ha NeKLuisxX, MOXyTb ByTK Big3HayYeHi goaaTKkoBMm Banom. PerynapHux oLiHOK
33 NeKLUii He BUCTAaBANAETbCA. KOHCMEKT MeKuili He BMMaraeTbes. MaTepianm nekuii (npeseHTauis i Tekcr,
rinepnocunaHHA Ha KAOYOBI ArKepena) 3a HAsBHOCTI Ta NMOBHOI FOTOBHOCTI BUCMAAIOTLCA €/1EKTPOHHO
noLuToo Ha 3anuT. OKpemi maTepiann Kypcy NybniKytoTbCA Y CUCTEMI AMCTAHLIAHOMO HaBYaHHS.

MpaKTuyHi Ta NabopaTtopHi pobotn

YyacTb y cemiHapax Ta BUKOHAHHSA TabopaTopHMX pobiT HeobxigHi Ana 4onycky A0 3aniky. CemiHapu ABNAOTb
cobotlo npeseHTauito (Aonosigb) Ha 3agaHy Temy. [lonosigay, AKMM € CTYAEHT, MaE BMITU BiAnoBicTU Ha
3aNUTAHHA BMKAaZa4ya Ta ayauTopii. BpaxoByeTbCA TAKOX AKTUMBHICTb HA CeMiHapax — 3anuTaHHA Ao
Aonosigaya i AonoBHeHHA. CemiHapy poboTn BMmaratoTb 100% yBaru i 3a 3aMOBYYBaHHAM MNPOBOAATHCA
O4YHO. Y BMMaAKy KpalHboi HeObXiAHOCTI Ta 3@ B3aEMHOIO' JJOMOB/IEHICTIO OKPEMi CEMIHApU MOXKYTb ByTU
npoBeaeHi AUCTaHLiNHO.



BipBiayBaHHA

OucTaHuiiHe npoXoayKeHHA Kypcy He [0nycKaeTbcA. JonyckatoTbcA HapaxyBaHHA 6anis Ha OCHOBI
cepTudikaTiB KypciB, npogeHux Ha nnatdopmax Udemy, Prometheus, Coursera 4yn aHanoriyHux nicns
NOroAKeHHS IXHbOT TEMU 3 BUK/IagaueMm.

AKagemiuHa ao6pouecHicTb

MucbMoBi pob0oTU MatoTb BYTU OPUFiIHANIBHUMM | HE MICTUTU LLUMATKIB TEKCTY 3i BXXe onybiikoBaHMX AxKepen
(cTaTeit, nigpydHUKiB UM BEO-CTOPIHOK), BKAKOUYAIOUM TEKCT AOCAIBHO MepeKknafeHnit 3 iHo3eMHUX OxKepen.
MNMucbmoBa poboTa, AKa MICTUTb N1ariaT, He OLiHIETbLCA.

e [lig yac 3aniKy AONYCKAETLCA BUKOPUCTAHHA KOHCNEKTIB, ENEKTPOHHMUX Ta APYKOBAHUX NigPYYHUKIB,
nowyk iHpopmauii B iHTepHeTi. MpoTe, 6yab-AKe CMiNKYBaHHS 3 iHWMMM NOAbBMW NpuU3Beae Ao
3aBepLUeHHA 3aniKy 3 He3a40Bi/IbHOK OLHKOI0.

HedopmanbHa ocBita

CepTudikaT nNpo.ychnilHe MPOXOAKEHHS Kypcy, 3MIiCT AKOro 4aCTKoBO abo MOBHicTiO Bignosigae 3micty
AVNCUNNANIHM Ja€ MOXKAMUBICTb 3aMiHUTM a0 AOMNOBHUTU MiACYMKOBUI KOHTPO/b 3rigHO 3 «[lonoxKeHHAM npo
nopAAoK 3apaxyBaHHA pe3y/ibTaTiB HedpopmanbHOi 0CBiTU y MpPUKapnaTCbKOMy HaLLiOHa/IbHOMY YHiBEPCUTETI
imeHi Bacuna CredaHuka». LIlo MOXKAUBICTb, @ TaKOX HA3BM Ta Nporpamu Kypcis 6arkaHo obrosBopuTu 3
BMKNA[a4yem 3aBYACHO.

OUIHIOBAHHA
AKTUBHICTb YactuHa TepmiH MNpumitkun
Big
OUiHKM
MpakTUUHI 40 Bnpopos:x MigcymKoBa oLiHKa € cepegHiM apuPMeTUHHUM 3
po6oTtun Kypcy YCiX HaABHMX OLLIHOK 3a NPaKTM4YHi poboTn
KoHTponb
CaMoCTiliHOT 10 Bnpoaosx KoHTpo/b 34iiCHIOBAaTUMETbCA Y BUTNALI TECTiB
po6oTtu KYPCY
3anik 50 B KiHUi Kypcy 3anik moxe b6yTn y Burnagi tectis abo binetis

3a nigcyMmKkammn BUBYEHHA KypCy CTYAEHT 3MOXKe OTpUMaTh makcnumanbHo 100 6anis: 50 6anis
BNPOAOBHK Kypcy Ta 50 6anis 3a 3anik.

Cyma 6anis Ouika OuiHKa 3a HaUiOHaNbHOIO WWKaNA0K
ECTS
90-100 A BigMiHHO
80-89 B pobpe
70-79 C pobpe
60 -69 D 3a40BiNIbHO
50-59 E 3a40BiNIbHO
25-49 Fx He3a4,0BiNIbHO 3 MOX/IMBICTIO MOBTOPHOIO CKAAAAHHA

0-24 F He3a[0BiNbHO 3 060B’A3KOBMM NOBTOPHUM BMBYEHHAM AUCUUNAIHN



