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HaszBa kypcy I'eneTnyHa iHzKeHepis
Anpeca Bukaaganns | By [pymescekoro 4, 79005 Jlbsis.
Kypcey

®akynbTeT Ta Kadeapa,
3a SIKOI0 3aKpiljieHa
JAMCIMILTIHA

Gionoriunuii Gakynsrer, kKadeapa reHeTHKH i GioTexHomOTii/

Tany3b 3HaHb, WHp T2
Ha3Ba ChemiajabHOCTI

09 Bionoris, 091 — Biosoris Ta 6ioxiMis.

Bukuagaui kypey

3aBifyBau Kadeapy reHeTHKH i 6i0TeXHOJOrIT, 10KTOp GiOMOTIYHKX HayK,
npoecop Peopenko Bikrop OnekcaHapoBuy.

KonTakTHa iHpopmauist

viktor.fedorenko@lnu.edu.ua

BHKJIA/1a4iB http://bioweb.Inu.edu.ua/employee/fedorenko-v-o
Koucyabranii no kypey | Koncynbrauii 3a rpadikom, a Takok B JeHb TNPOBEAEHHA JEKLii Ta
BiI0yBaloThCA NPaKTHYHUX 3aHATH (3 MOMepeHbOK J10OMOBIEHICTIO). Takok MOKIHMBI OH-
JlaliH KOHCYJIbTALi Yepe3 eJeKTPOHHY MOLUTY.
CropiHka Kypcy http://bioweb.Inu.edu.ua/course/henetychna-inzheneriya

Indopmauis npo Kype

Jlucumniina «eHeTHYHA iHXKeHepis» € HOPMATUBHOIO JMCLMILTIHOW 3i
cneuiansHocTi 091 — Biosnorist Ta Gioximis ang OINIT «I eHeTuKa»-oeBiFHEO
eFyReHA-Marierpa; ska BUKiazaeThes B I cemectpi B 00ca3i 4 kpeautw (32
€sponeiicokoro Kpenntho-TpancdepHoro Cuctemoro ECTS).

Kopotka aHoTanis
Kypcey

Kypc po3po6iieHo 3 MeTow HajaTi 3100yBauaM OCBiTH BiJNOBi/HI 3araibHi
Ta ()ax0OBi KOMIETEHTHOCTI, SIKi IPYHTYIOTBCS Ha PO3YMiHHI 3aKOHOMipHOCTEH
OynoBM i (YHKIIOHYBaHHS TeHOMIB JXMBHX OpraHi3MiB i JaloTh 3MOTY
OBOJIOAITM METOJOJIOrIEI0 KOHCTPYIOBaHHS T€HIB 1 TEHOMIB, a TaKOX
MaHiMy/IOBaHHS HUMH, SK OJHHM 3 TOJOBHMX HAMpsAMKIB Cy4acHoi
MOJIEKYJIApHOT GioTexHoIoriT, cuHTeTH4HOT Gionoril i renHoi Tepanii. Tomy y
Kypcl MpeicTaBieHi BiANOBiAHI TeopeTHuHi JaHi Ta nependayeHe
PO3B’3aHHs MPAKTHYHUX 3ajad; a TAKOXK PO3rNs]A ETHYHHX MpodIeMm,
M0B’A3aHUX 3 NPAKTUYHUM 3aCTOCYBaHHAM METOMIB FEHETHUHOI iHXKEHEpii. .
Ll MeTozo0ris MOXKe OyTH KOPMCHORO MijJ Yac BUKOHAHHA MaricTepChbKMX
KypCOBMX | IMIIOMHIX poOiT i B abLuiit iX mpakTHuHii AisnbHOCTI.
TIporpama HaB4aIbHOT AUCLHMIITIHU CKIAJA€THCA 3 TAKMX 3MiCTOBUX MOy TiB:

1. TenHa inxeHepis.

2. T'eHoMHa iHKeHepis.
V nepuioMy MO/ po3risaloThCs NPUHUMNN MaHIMYIOBAHHS OKPEMHUMH
reHaMH | rpynamy reis. Posrasaaiotbes 0coGnMBOCTI 6y10BH (epMEHTIB,
SAKi 3aCTOCOBYIOTHCS SIK IHCTPYMEHTH FeHETHYHOT iHXKEHepii, a TakoK MeToau
TXHBOTO BUKOPHMCTAHHSI 1/Isi KOHCTPYIOBAHHS BEKTOPHUX Ta PEKOMOIHAHTHHX
monekyn JIHK.
V mpyromy Mozyti 30cepeUKeHO yBary Ha 0c001HBOCTAX FEHHOT i FEHOMHOT
iHKeHepii OKpeMMX rpyn OpraHi3MiB in Vivo, 30KkpemMa OCHOBHa yBara
30cepe/UkeHa Ha CyuacHHX TeXHOJIOTiSX reHOMHOIO pe/laryBaHHs.

MerTa Ta nijai kypey

MeToi0 BMKNAJaHH HaBUaJIbHOT AucuMmliHd “['eHeTHuHa iHXeHepis” €
03HaHOMJICHHs! CTY/ICHTIB i3 0CHOBaMU FeHHOT Ta FeHOMHOI iHiKeHepii.

Jlirepatypa aas
BHBYEHHSl JTHCLHILTIHH

OcHoBHa JiTepaTypa:
1. @eooperko B.O., Ocmaw b.0., I'onyap M.B., Pebeys O.B.

Benukuii IpakTHKyM 3 TeHETHKH, FeHETHYHOT iHKeHepii Ta aHami THYHOT




BiotexHonorii Mikpoopranismis. — JIbBiB: Buaasuuunii uentp JIHY imeni
IBana @panka, 2007. - 279 c.

2. @edopenko B.O., Yepnux A.L, Maxcumis /. B., boonap JI.C. 3agaui
Ta BNpaBH 3 reHeTHkH. - JIbBiB: OpisHa-Hosa, 2008. — 598 c.

3. Brown T.A. Gene cloning and DNA analysis. An introduction. -
Chichester : John Wiley & Sons Ltd, 2016.- 320 p.

4. Clark D.P., Pazdernik N.J. Biotechnology. — Amsterdam : Elsevier
Inc., 2012 - 767 p.

5. Dale J.W., von Schantz M., Plant N. From gene to genomes. —
Chichester : Wiley-Blackwell, 2012. — 402 p.

6. Glick B.R., Patten C.L. Molecular biotechnology: principles and
applications of recombinant DNA. — Washington : ASM Press, 2017. -
740 p.

7. Green M.R.,Sambrook J. Molecular cloning. A laboratory manual. —
NY: Cold Spring Harbor Laboratory Press, V, 2012. — 2028

8. Patil N., Sivaram A. A complete guide to gene cloning: from basic to
advanced - Springer Nature Switzerland AG, 2022. - 177 p.

9. Pevsner J. Bioinformatics and functional genomics. — Chichester:
John Wiley & Sons, 2015. - 1161p.

10. Singleton P. Dictionary of DNA and genome technology. —
Chichester : John Wiley & Sons Ltd, 2010. — 428 p.

JlonomizkHa JdiTepaTypa:

1. Hyona JI., Cmepnbepe C. 3namatu JIHK. Penarysanns renoma
Ta KOHTpoJib Hajl eBomouieio — K.: Haur dopmar, 2019. -296 c.

2 Ciooeapmxa Myxepoaci. Ten. Hap3suuaiina ictopis. —
Xapkis. Kumxxosuii k1y6, 2017. - 768 c.

3. CRISPR. Biology and application. Ed. by Barrangou R.,
Sontheimer E.J., Marraffini L.A. — Washington, DC : ASM Press, Wiley,
2022.-293 p.

4. CRISPR. Gene Editing. Methods and Protocols. Ed. by
Yonglun Luo. - NY: Humana Press, 2019. — 356 p.

3. Happe K.E. The material gene: gender, race, and heredity
after the Human genome project. — N.Y. : New York University press,
2013.-305p.

6. Homing Endonucleases. Methods and Protocols. Ed. by
Edgell D.R. - NY: Humana Press, 2014. — 288 p.

7 Mobile DNA III. Ed. by Craig N.L., Chandler M., Sabatier P.,

Gellert M., Lambowitz A.M., Rice, P.A., Sandmeyer S. — Washington :
ASM Press, 2015. — 1346 p.

8. Synthetic Biology. Ed. by Polizzi K.M., Kontoravdi C. - NY:
Humana Press, 2013. —230 p.
9. TALENs. Methods and Protocols. Ed. by Kuhn R.,Wurst W.,

Wefers B. — NY: Humana Press, 2016. — 287 p.




10. Viral Vectors for Gene Therapy. Methods and Protocols. Ed. by
Merten O.-W. and Al-Rubeai M. — NY: Humana Press, 2011. — 463
p-

11. Watson J.D., Berry A., Davies K. DNA: The story of the genetic
revolution - NY: Knopf Doubleday Publishing Group, 2017.- 512 p.

12. Yeast Metabolic Engineering. Methods and Protocols. Ed. By
Mapelli V. = NY: Humana Press, 2014 — 327 p.

Iudopmauiiini pecypeu:

https://pubmed.ncbi.nlm.nih.gov/
https://genomebiology.biomedcentral.com/
https://www.genscript.com/gene_news.html
https://redrecombineering.ncifcrf.gov/
https://www.frontiersin.org/journals/genome-editing
https://www.journals.elsevier.com/gene-and-genome-editing/
https://home.liebertpub.com/publications/genetic-engineering-and-
biotechnology-news
https://home.liebertpub.com/publications/the-crispr-journal
https://www.qmul.ac.uk/library/library-skills/resource-guides-by-
subject/biological-sciences/useful-websites/genetics---useful-websites/
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TpuBaJicTh Kypey

OJIMH CEMECTP

O0csr Kypey

120 roauH, 3 AKMX 48 rOAMHM ayJAMTOPHUX 3aHATh, 3 HUX 32 rOAMH JEKLiH,
16 roMH NPaKTHYHUX 3aHATH Ta 72 TOJMH CAMOCTIHHOT pOOOTH.

OuikyBaHi pe3y.1bTaTH
HaBYaHHS

3arajibHi KOMIIETEHTHOCTI:

3K02. 3paTHicTh BMKOPHCTOBYBaTH iHGOpMALiifHi Ta KOMyHiKaLiiHi
TEXHOJIOTII.

3K03. 3naTHicTh reHepyBaTH HOBI izl (KpeaTUBHICTb)

3K04. 3aaTHiCTb AiATH HA OCHOBI €THYHUX MipKyBaHb (MOTHBIB).

3K06. 3aaTHiCTh MpOBEEHHS A0CTiKEHb Ha BiANOBIAHOMY DiBHi.

®axoBi KOMNETEHTHOCTI CMeNia IbHOCTI:

®KOl. 3paTHicTh KOPMCTYBATHCS HOBITHIMH JOCATHEHHAMM Oiosorii,
HeoOXiHUMK 19 mpodeciiiHoi, I0cTiaHMIbBKOT Ta/abo iHHOBaLiHHOT
NATBHOCTI.

®KO03. 3parHicTh  KOpPUCTYBaTHCS — CydacHMMH  iH(opMaLiHHUMK
TEXHOJOriAMHM Ta aHanizyatu indopmatiio B ranysi Gionorii i Ha mexi
NpeaMEeTHUX ray3en.

®KO05. 3xaTHicTs NaHyBaTH | BMKOHYBAaTH €KCIIEpUMEHTalbHi poGOTH 3
BUKOPHCTaHHSM Cy4acHUX METOJiB Ta 00J1alHAHHS.

@®K10. 3maTHiCTh BMKOPHCTOBYBAaTH pe3yJbTaTH HAyKOBOrO MOLIYKY B
MpaKTHYHi} AiATbHOCTI.

®K11. 3parhicte niaHyBaTH eTamd Ta OOMpaTH METOAM HAyKOBOTO
JOCIiKeHHs y chepi reHeTUKH, CeNeKLil Ta reHeTUYHOT iHxKeHepil BipyciB,
MPOKapiOTHYHKX Ta eBKAPIOTMUHUX OPraHi3MiB.

®K12. 3paTHiCTh KOpHCTYBAaTHCh 0a3zaMM JaHMX, B SKUX 30epiraeTbcs
iH(opMmaLLis PO CTPYKTYpPY FeHOMIB Ta TXHIO EKCIIPECIIO, @ TAKOXK BiANOBiAHI
TPAHCKPUNTOMM | MPOTEOMH, BU3HAYaTH In silico OCHOBHI MapameTpu
HYKJIEOTHIHMX Ta  aMiHOKMCJIOTHMX  IOCJiJOBHOCTEH,  BHABIATH




MOCJIIJOBHOCTI TreHOMiB, mo koaywTh Oinku Ta PHK, a Ttakox iHmi
CTPYKTYpHI i (yHKLiOHANbHI AiMSHKK FeHOMIB, nepeadayaTH i MoAEMoBaTH
cTpykTypy 6iikis Ta PHK, ciiagaTi reHoOMH 3a JaHMMH iX CEKBEHYBAHHS i
3AiHCHIOBATH MOJIEKYIIPHO-(iJIOreHETHYHHI aHaTi3.

®K13. 3paTHicTh nuaHyBaTH i aHamizyBaTH pe3yabTaTH JOCTIAIB i3
suginenns i avanisy JHK, PHK i 6inkis, cunresy JHK i PHK in vitro,
KOHCTDYIOBaHHS BEKTOpPHUX Ta pekoMbiHaHTHUX Monekyn JIHK, BuBueHHs
eKcripecii TpaHCreHiB, BU3Ha4aTH 00’ €KTH reHOMHOT IHKEHepil, niaHyBaTH Ta
aHajli3yBaTH eKCMEePUMEHTH 3 PearyBaHHs reHOMIB.

ITporpamui pe3yibTaTH HABYAHHS:

[1P17. TlnanyBaty erand Ta oOMpaTH METOAM HAayKOBOTO NOCIHIKCHHS Y
chepi reHeTHKH, CeNEKL{ii Ta FeHeTHYHOT iHKeHepii BipyciB, MpoKapioTHYHHX
Ta eBKapiOTHYHUX OpPTaHi3MiB.

[IP18. Vmitu KopucTyBaTHCh 0a3aMH JaHWX, B SKHX 30epiraetbes
iHopmaList Mpo CTPYKTYpy FeHOMIB Ta IXHIO KCIPECito, a TAKOK BiANOBiAHi
TPAHCKPUIITOMHK | TPOTEOMM, BM3HAuaTW in silico OCHOBHI NapameTpH
HYKJEOTHIHHX  Ta  aMiHOKMCIOTHMX  TOCIiJ0OBHOCTEH,  BHABIATH
MOCMi0BHOCTI TreHOMiB, 10 KoayloTh Oinku ta PHK, a Takox iHwi
CTPYKTYPHI | yHKUIOHANBHI AIISHKK TEHOMIB, repeadayaTi i MOIeToBaTH
cTpykTypy 6inkis Ta PHK, ckiagat reHomu 3a JaHMMM X CEKBEHYBAHHS
3/iMCHIOBATH MOJIEKYIAPHO-(iTOreHeTUYHU aHai3.

[1P19. [TnaHyBaTH i aHai3yBaTH pe3yabTaTh JOCIiiB i3 BUAINEHHS | aHani3y
IHK, PHK i 6inki, cuuresy JIHK i PHK in vitro, koHcTpyroBaHHS
BEKTOPHUX Ta pekoMmOiHanTHUX Mosnekyn JHK, BuBueHHs ekcnpecii
TpaHCreHiB, BM3HauaTH 00’€KTH TE€HOMHOI iH)XeHepii, miaHyBaTH Ta
aHaJli3yBaTH €KCIIEPMMEHTH 3 Pe/laryBaHHs TeHOMIB.

[Ticyist 3aBepIIeHHS LBOTO Kypcy CTYJEHT Oyae:

3HATH: TEOPETHYHI OCHOBM I€HETHYHOI iH)KEHepil; BMacTUBOCTI i crnocobu
BHKOPHMCTAHHSI TEHHO-iHXKEHEPHNUX (JEepPMEHTIB; CNocoOM CTBOPEHHsS Ta
metoau aHanizy pexomOinanTHUX JIHK; crnocoOu cTBOpeHHs Ta MeToaM
aHaJli3y TPaHCTeHHWX OPraHi3MiB; MiAXOAM [0 pelaryBaHHs TeHOMIB i
METOM FeHHOI Teparil; TEOpEeTHYHi OCHOBHM METOIOJOTiYHMX MiAXOAIB 10
FEHOMHOrO peJaryBaHHsi MPOKApiOTMYHUX | €BKapiOTHYHMX OpraHi3MiB,
CrocoBiB KOHCTPYIOBaHHA | BHKOPUCTAHHA MIKpPOOpPraHi3MiB, pPOCIMH i
TBApHH 3a JOMOMOrOK METOJiB NeHHOi | FeHOMHOI iHXeHepil; npasuia
Oe3neKkr B KOHCTPYIOBaHHI | BUKOPUCTAHHI TPAHCTEHHUX OPraHi3MiB.

BMITH: [1/JaHYBaTH EKCMIEPUMEHTH 3 MOJIEKYIAPHOrO KJIOHYBAHHS TEHiB,
CTBOPEHHS TPAHCTEHHMX OPraHi3MiB; MPOBOAMTH PECTPUKLIHHMI aHani3 Ta
OynysaTu ¢iziuni kapti Monekyn JIHK; nnanyBaru i aHanisyBaty
pe3yJbTaTH JOCIiiB 3 ridpuan3ail HyKIeTHOBUX KUCIIOT, MOJimMepasHoT
JIAHLIIOTOBOT peakllil, 3 BAKOPUCTAHHSM BIDYCHHUX CHCTEM iHTerpaLii,
TpaHCMo3a3 i caT-crieudiyHuxX pekomOiHa3, cHCTeM peKOMOIHIpUHTY i
MporpamMoOBaHUX eHIOHYKIIeas, i3 3a0e3neueHHs i OLiHKU e)eKTHBHOCTI
ekcrpecii KJIOHOBAaHUX IeHiB; po3B’sI3yBaTH 3a/1aui 3 TeHETHYHOI iHKeHepil.




Krouogi cioBa

[eH, reHoM, IeHHa iHXKEHepis, FeHOMHa iH)KeHepisi, BEKTOp, TpaHCIeHHUH
opraHi3m, reHHa Tepariisi.

®opmat Kypey OyHuit /3a04HUi
[lpoBeneHHs JeKLid, MPaKTUYHMX POBIT Ta KOHCYIbTaUil s Kpaworo
3aCBOEHHS TEM.
Temn HageneHo y Taba.1.
MincymxoBwuii Ex3ameH B KiHIIi cemecTpy.

KOHTPOJ1b, hopma

Yeuuit.

IIpepexBizuTH

Jlns BMBYEHHS Kypey CTyAeHTH noTpeOyroTh 6a30BMX 3HaHb 3 T€HETHKH,
GiotexHoJorii, 6ioximil, MikpoGioJorii, Bipycosori», O6ioiHGopmaTHkH,
MOJIEKYJISIPHOT [E€HETHMKM, [OCTATHIX IS CIPUHHATTS KaTeropiajbHOro
ariapary.

HapuaubHi MeTOaH T2
TexHikH, ki OyayTh
BHKOPHCTOBYBaTHCS Mij
yac BUKJIAaJaHHsI Kypcy

[pe3eHTaris, AeKLii, IMCKYCis, pO3B’ 430K 3a/1a4, IMiIr0TOBKA J0MOBiAEH.
9

HeoOxiane o61agHaAHHS

[TepcoHanbHUI KOMIT'IOTEP, 3arajbHOBXKMBAHI KOMIT'IOTEPHI MpOrpamu i
ornepariiiiHi CUCTeMH, MPOEKTOP.

Kpurepii oninioBaHHs
(oxpeMo /151 KOKHOTO
BH/1y HaBUYAJIbHOI
HisILHOCTI)

OuintoBanHs npoBoauThCs 3a 100-6anpHOIO mKanow. bany HapaxoByIOThCS
3a HaCTYMHKUM CIiBBiAHOIIEHHSAM:!

* mpakTHyHi/caMocTiiiHi Towo: 30% cemecTpoBOi OLUHKH; MaKCHManbHa
KinbKicTh 6aiiB - 30;

* KOHTpOJIbHI 3amipu (mMoayhi): 20% cemecTpoBOi OLLHKM; MaKCcHMajbHa
KinbKicTh 6aniB - 20;

* ex3ameH: 50% cemecTpoBoi oLiHKK. MakchMalbHa KibKicTb 0aniB - 50.
[TiancymkoBa MakcuMasbHa KijbkicTb 6anis - 100.

IMuTanHsa 10 eK3aMeHy

1. TIpeamer reHeTHuHol itxeHepii. [eHHa, reHOMHA Ta KJIITMHHA
inkeHepist. [TeperyMoBH BUHUKHEHHS | OCHOBHI €Tarm po3BUTKY
FeHETHYHOI iHXeHepil.

2. TlisHaBajibHe i NPAaKTUUHE 3HAYCHHS FEHETUYHOI iHXKEHepil.
CycrinibHe CIpUHSTTS FreHeTUYHOT iHXeHepil, eTHYHi i MpaBoBi
npobiemu i BAKOPUCTAHHS.

3. SBuuie pectpukuii-moaudikauii. HomeHknarypa cucrem
pectpukuii-moardikawii.

Cucremu pectpukuii-moaudikauii Tumy I, IITi V.

5. Cucremu pectpukuii-moaudikauii Tuny II. [Toain eHsumis
pecrpukuii-moaudikauii Tuny Il Ha nixTunu.

6. T'eHeTHUHHMI KOHTPOJb €H3UMIB pecTpHuKLiT-Moandikawii Tuny II.
PerystoBaHHs ekcnpecii reHiB, siKi KOAYOTb €H3UMM pecTpHKLi-
moauikawii Tumy 1.

7. TlpuHUMOM BUKOPHCTAHHS eHI0HYKIea3 pecTpukuii Tumy Il y
PEHETHYHIN iHXKeHepii.




1.

12.

13.
14.

17.
18.

20.
21.,
22.
23.
24.
25.
26.
27.
28.
29.
30.

31
32.

VmoBu posiensients JHK enaonykneazamu pecTpukuii.
®pakuionysans dpparmentis JJHK 3a gonomororo enexrpodopesy.
Metoau noGyoBu pectpukLiliHuX KapT. [ToOynoBa disMUHUX KapT
xpomocom (PFGE-kapr).

. BnactuBocri i BuKoprcTaHHs B reHeTHuHiil imxenepil JIHK-asu I,

exsonykieas | i I1I, exzoHykneasu dara A, Hykieas S1 i Bal31.
BnacTvBOCTI | BAKOPHCTaHHS B FeHETHUHIH iHXeHepii puboHykeas
A, Tl1iH.

Brnacrusocti JJHK-nosniMepas i cnocodu iX BAKOPUCTAHHS Y
redetruHiii imxenepii. [JHK-nonimepasa I E. coli Ta ii Knenos-
(parmeHt.

JIHK-nonimepasu 6akrepiodaris T4 i T7.

PHK-3anexui JHK-nonimepasu (3B0poTHi TpaHckpuntasu). CuHTe3
kJIHK 3a 10moMoroto 3B0pOTHOT TPaHCKPHUITA3H.

. Bnactupocti PHK-nonimepas Ta cnocou ix BUKOPUCTaHHA y

reHETHYHI | iHKeHepil.

. Tonimepasna nauigorosa peakuis (ITJIP). ITpunumn [TJIP. Liukin

[UJIP.

Xapakrepucriika JJHK-monimepas, sxi BukopuctoBytoThes y T1JIP.
Pisnosuu [1JIP Ta oco6anBocTi ix 3actocyBanHs. [1JIP B peansHomy
yaci.

. TlpuHumMnyM npoBeieH s MOJEKyIpHOT ribpuansauii HykIeTHOBHX

KMCJIOT. YMOBH JieHaTypaLii Ta peacowiaLii JaHLIOriB HYKJIETHOBUX
KHCJIOT.

PapnioaktusHi i HepanioaktnsHi MiTki JIHK Ta MeTom TX BHECEHH |
BUSBJIEHHS.

Bapiantn  ribpuamsauii  HykneiHoBux  kucnor.  JHK-JTHK
ri6puansaiis 3a Caysepsom. Northern-610T-ribpuausalis.
liOpuausanis HykaeiHOBUX KucaoT in situ. Texnomoria JIHK-
MiKpOMAaTpHULIb.

OCHOBHI BIacTHBOCTI BEKTOPHUX MoJieky1. Knacudikaris
BEKTOPHMX MOJIEKYII.

CriocoOu KOHCTPYIOBaHHS Mia3MigHKX BEKTOpiB. BexTopn Ha 0CHOBI
perutikoxis naasmig ColE1 i pMBI1.

Crioco6u KoHcTpyBaHHs i cenekuii pekombiHanTHUX JJHK Ha ocHOBI
TUIa3MiHUX BEKTOPIB.

[LTyyni apixwKoBi Ta GakTepilHi XpOMOCOMH.

TA- i Topo-KioHYyBaHHS.

MeToau KNOHYBaHHs, He3anexHi Bijl JiryBaHHs in vilro.
Gateway-K/I0HYBaHHs.

MynbTHcermeHTHe 30MpaHHs 3 BUKopucTaHHsM BioBricks.

Metoz Golden Gate.

I30Tepmiune 30upanns cermentis JIHK 3a metomom ['i6cona.




33,

34.

35;

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.
47.

48.
49.

50.
51.

32.
53.

My bTHcerMeHTHe 30MpaHHs 3 BUKOPHCTAHHAM Jira3Hoi LUKJIiUHOT
peakuii (LCR).

OCHOBHi 0COOJIMBOCTI, MlepeBary i HeJoJik1 BipyCHUX BEKTOPIB.
Ocob6uBocTi reHoma bakrepiodara A Ik OCHOBU A1
KOHCTpYIOBaHHs BeKTOpiB. THIOBI BEKTOpH Ha OCHOBI DakTepiodara
L. Crioco6u cenexuii pekoMOiHaHTHUX A-(ariB.

Kocminu. CtBopeHHs kKocMiaHuX 6ibniotek reHoMiB. CucteMu
nakyBanHs A-JIHK in vitro.

BynoBa reHoma i LMK po3BUTKY baktepiodara M13. bynosa i
BUKOPHCTaHHS (armif.

[opiBHsIbHA XapaKTepPUCTHKA BEKTOPIB Ha OCHOBI BipyCiB TBapHH i
POCIIHH.

By/oBa i %WTTEBHI UMK peTpoBipyciB. ['eHOMH peTpoBipyciB.
I"'enom Bipycy imyHozediunty aoauau HIV-1.

Bynosa 3B0opoTHOI TpaHckpunTasu ta interpasu HIV-1. Mexanism
3BopoTHOI Tpanckpunuii Ta inrerpauii HIV-IHK B knitunny JTHK.
3arajbHi MPUHLMIKA KOHCTPYIOBaHHS | BAKOPUCTaHHA
peTpoBipycHHX BekTopiB. [TepeBary i He01iK| peTPOBIpyCHUX
cucteM. CrcTeMH BekTopiB Ha ocHoBI HIV-1.

BynoBa renoma asieHoacouiiioBannx (AAV) BipyciB ik OCHOBH st
KOHCTpPYHOBaHHs BeKTOpiB. KOHCTpYIOBaHHS | BAKOPHCTAHHSA
BEKTOpIB Ha OCHOBI AAV.

['eHHa Teparist 32 JOMOMOTOK BEKTOPIB HAa OCHOBI JIEHTUBIPYCIB i
AAV. I1po6emu reHHol Teparii Ha OCHOBI BipyCHHX BEKTOPIB.
[LInsIXK BOIOCKOHANIEHHS BIpyCHUX BEKTODIB.

Knacudikauis Tpancrnos3oHiB. OCHOBHI XiMiuHi peakui, sKi
KaTali3yloTh TPAHCHO3a3H.

Edexty TpancnosoHis. «KuTreBuit wikm» Tpancnosoxa. Perynsuis i
KOHTPOJ/Ib TPAHCTIO3MLLT.

Bynosa tpaHcnosoHiB Tnd i Tn3.

OCHOBHI MeXaHi3MH TPaHCMO3ULIT: HeperuTiKaTHBHA, perilikaTUBHA,
KOH’IOTaTHBHa.

Tn7 i Tn7-noai6Hi TpaHcno3oHu. Tn7-noaiOHi TpaHCIO30HH, sKi
mictsaTe CRISPR-Cas-cuctemn.

Xapakrepuctuka cyneppoautu tpancnosoHis ITm (Tcl/mariner).
PekoHCTpyKLs i CTpyKTYpa TpaHcno3oHa Sleeping beauty.
MexaHism excuusii Ta iHcepuii TpaHcno3oHiB Tcl//mariner na
npuKiIai TpaHcrosoHa Sleeping Beauty. Ponb GiKiB KIiTHHU
rocriofaps B TpaHcnosuuii Sleeping beauty.

TpancnosoH piggyBac. MexaHi3u excuusii Ta iHcepuil piggyBac.
Bukopucrans Sleeping beauty i PiggyBac B reHOMHi# iHxeHepil.
[TepeBaru i He01iKM iX BUKOPHUCTAHHS.
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TTopiBHAHHS TPAHCTIO30HIB | BIpYCIB AK 3HAPAIb FeHOMHOT iHXKeHepil.
[i6pu/Hi TPaHCMO30H-BiPYCHI BEKTOPH.

Kacrosonu. Cucremu Cas-tpancnosoH (CRISPR-Tn).

Binapxa BekTopHa cuctema TpaHcnosuuii. [lapamerpu, 3a AKHMH
OLLIHIOIOTb eDeKTHBHICTh BUKOPUCTAHHA TPAHCTIO30HIB B FEHOMHIii
iHoKeHepii.

Oco06nHBOCTI, MepeBary, HeJI0MiKy TPAHCMO30HHOTO MyTareHesy.
BeKTopH /1 TPAaHCIIO30HHOTO MyTareHesy.

CxeMa NIpoBe/IeHHs TPAHCTIO30HHOTO MyTareHesy, aHanisy i
BUKOPMCTAHHS HOr0 pe3y/bTaTiB.

Tunu caiit-cnenudiunux pexombinas. CTpyKTypa i MexaHism Jii
caiit-cnienudiynnx pexomOinas. Perynsuis excnipecii cait-
crieuupiuHux pekomOinas.

Caitr-criemmdiuni pexombinasu Cre i Flp. PekomGinauiiini npouec,
siki katanisy:oTs Cre- i Flp-pexom6inasu.

Crioco6u Bukopucrants Cre- i Flp-pexom6ina3. KonctpytoBaHHs
«Be3MapKepHHUX» LUTaMiB 3 e/IeLiAMHU Ta iHTErpaLlisiM1 reHis;
otpumanns He3BopoTHUX Cre/loxP-, Flp/FRT-3anexuux incepuii ta
iHBepCii.

Caitr-cienudiuna inrerpasa 6aktepiopara ¢C34 i npuHLmm Ti
BMKOPHMCTAHHS B FeHOMHIH iHxkeHepii.

TTpuuumn pekomGiHoreHHoi iHxkeHepii. [omotoriuxa pekombinaLis
AK OCHOBA peKOMOiHIpHHTY.

Mexanism RecBCD- i RecF-3anexHoi romonorigHoi pexombiHawii.
Red-cucrema 6akrepiodara A i NPUHLMIK ii 3aCTOCYBaHHA Y
pexoMOiHipUHTY.

RecET-cucTema roMonoriuHoi pekoMbiaLii 1m601aHoro npogara
Rac i i 3acTocyBaHHs y peKOMOiHIpUHTY.

OCHOBHI BapiaHTH 3acTOCyBaHHs peKoMOiHipuHry. Jleneuii reHis y
XPOMOCOMi 3a 10MOMOroto pekoMOiHipuHry. [IpsiMe KiIoHyBaHHA
JIHK i cyOKkn0HyBaHHs 3a 10MOMOrOI0 peKoMOiHipUHrYy.

TTpMHLMN MYJILTHILIEKCHOT ABTOMATH30BAHOT FeHOMHOT iHKeHepii
(MAGE). OcHosHi napametpy, nepesart i Henonikn MAGE.
[Mpupoaa xoymiHry. PO3MOBCIO/DKEHICTL | HOMEHKIATYpA
XOyMiHroBux Hykieas. CTpyKTypa XOyMiHroBuX Hykieas. Caiti B
JTHK, Ha siKi 1it0Th XOyMiHTOBI HyKJI€a3H.

BuKOpHCTaHHA XOYMIHIOBUX HYKJI€a3 1A iHAyKyBaHHs
FOMOJIOTiYHOT Ta HErOMOJIOTi4HOT pekoMOiHaLii i reHHoro
TapreTuHry. [lepeBari i HeONiKM BUKOPUCTAHHS XOYMiHIOBHX
HyKJIea3.

Penapatis asonutkosux popuis JIHK 3a mexanizmamu
TFOMOJIOTYHOT peKOMOIHALLT | «3’€/IHAHHA HErOMOJIOTYHUX KiHILiBY.




73.

74.

75

76.

77

78.

79.

80.

8l1.
82.

83.

84.
85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

TTpUHLMN BUKOPMCTAHHS NPOrPAMOBAHUX HYK/I€a3 B FeHOMHiH
imkenepii. Bnactusocri enonykieasu Fokl, Baxusi ans i
BUKOPHMCTAaHHs B IPOrpaMOBaHMX HyK/eas3ax.

«L{MHKOBI MasbLi» AK CTPYKTYpPHi MOTHBH OiNKiB, 10
BUKOPHCTOBYIOTBCS B FeHOMHIH iHxKeHepii.

Hykneasu Ha ocHoBi ZFP — ZFN. Cnoco6u 3a6e3neueHHs
cneundiunocti ZFN. Buau penaryBaHHs reHOMa, sIKi BAKOHYIOTb 32
noromororo ZFN.

BynoBa i BiacTuBocTi Hykieas Ha ocHoBi TAL-edexropHux Gikis.
Juzaii i cnocoOu Bukopuctanusi TALEN. ®akTopu, sKi BIIMBAOTH
Ha edexruHicTs ZFN i TALEN.

Biaxpurrsa cucrem CRISPR-Cas. [TpuHUMI QyHKLIOHYBaHHS CUCTEM
CRISPR-Cas. 3nauenns cucrem CRISPR-Cas 11st mpokapioTis.
Po310BCIOKEHICTD, Kiacudikallis | HOMEHKIATypa CUCTEM
CRISPR-Cas.

Cxnan i gynkuii nponykriB ocHoBHUX rpyn reHis CRISPR-Cas-
cucteM. OcHoBHi pyHkuionansHi Moayni CRISPR-Cas.
Opranizaris cuctem CRISPR-Cas knacy 1.

Cucrema CRISPR-Cas tuny I. [HTepdepeHLis 3a y4acTio KOMILIEKCY
Cascade.

Cucremu CRISPR-Cas tuny I1I, Hauineni na PHK i JIHK.
Intepdepenuis 3a yyacrio Cas10 i Csmb6.

Opranizauis cuctem CRISPR-Cas knacy 2.

Bynosa i MexaHism il Hykieasu Cas9. IntepdepeHLis 3a y4actio
Hykneaszu Cas9.

Cuctemu CRISPR-Cas tuny tuny V. Cas12. Intepdepenuis 3a
yuacTio Casl2.

Cucremu CRISPR-Cas tuny VI, nauineni na PHK. Inrepdepenuis
3a yyactio Cas13.

Mexanizm CRISPR-Cas ananrauii. HaGyrrs cneiicepis. «IIpocta» i
«npaiiMoBaHay ajanTatis.

MexaHi3Mu 3ano0iraHHs aBTOIMYHHOT BiMOBIAI NpH
¢ynkuionysatHi cucrem CRISP-Cas.

Bynosa i mexanism aii antu-CRISPR-Cas (Acr) 6inku. Ix 3HaueHHs
1S TeXHoJIori i, 3acHoBaHuX Ha BukopuctaHHi CRISPR-Cas.
[IpHHLMIK | OCHOBHI €Tamny TeXHOJO0riii FeHOMHOTO pe/laryBaHHs 3a
nonomoroto cucteM CRISPR-Cas.

@akropu, sKki BrMBatoTh Ha edektuBHicTh CRISPR-Cas —
penaryBaHHs.

Bu6ip Cas-6iskiB a5 pejaryBaHHs reHomiB. Bnactusocri i
BukopucTaHHs 6inkiB nCas i dCas.

Huzaiin sgPHK.




95. Crparerii MiHiMi3awil HeL1bOBUX eeKTiB FEHOMHOIO pejaryBaHHs
3a gonomororo CRISPR-Cas-cucrem.

96. HokayTw i 3amiluenHs reHiB 3a gornomoroto cucteMm CRISPR-Cas

97. XpomocoMHa irxeHepis 3a aonomoroio cucteM CRISPR-Cas.

98. PeiaryBanHs a30THCTHX OCHOB | POrpaMOBAHUM CIIIAHCHHT 32
nonomoroto CRISPR — Cas-cucreM.

99. Perynsuis TpAaHCKPHIILIT | peJaryBaHHs ernireHoMy 3a 0MOMOroio
CRISPR —Cas-TeXHOJIOTiH.

100. Buxopucranus CRISPR-Cas-CHCTEM y reHETHYHOMY CKPHHIHTY i
KapTyBaHHI.

101.  Bukopucranns CRISPR —TexHosoriit B aHTHBIpYCHii i
aHTHOaKTepiHii Teparii.

102. 3acrocysanns CRISPR-Cas cucTeM 11 AiarHOCTHKH i TeHHOT
Teparil 3aXBOPIOBAHb.

103. Buxopucranus CRISPR-Cas cucteM [ KOHCTPYIOBaHHS
00’€eKTiB 6i0TeXHOIOTIT.

104.  OCHOBHI MPMHLIMAMHK | METOJMYHI TiAXOAH Y CHHTETHYHIH
6ioJ1orii, cipAMoBaHiii Ha J1U3aliH i pefaryBaHHs FeHOMiB.
BigMiHHOCTI MiK HATHBHMMM i CHHTETHYHUMHU F€HOMaMH.

105. OcHOBHI METOJM XIMIUHOTO i XiMiKO-(hePMEHTATHBHOIO CUHTE3Y
0JlirOHYKJIEOTHIIB, TEHIB | PEryIATOPHUX €EMEHTIB reHOMa.

106. Cx1aJaHHS CUHTETMUHMX FeHOMIB 3 parmMeHTiB. BuspieHHs i
BUIPABJIEHHS MIOMUIIOK MPHU CKJIaJaHHI CHHTETHYHHX F€HOMIB.

107.  TpaHcriiaHTaLlis CHHTETHYHUX FeHOMIB.

108.  PectpykTypH3allis HATUBHUX F€HOMIB METOAMM F€HOMHOT
imKkeHepii, CHHTETHYH] TeHOMH 3 MiABUILEHO CTabiNbHICTIO Ta
HITUMH KOPUCHUMH 0COOIUBOCTAMM.

109. PenporpamyBaHHs reHeTHYHOTO KOAY. BapiaHTH 3aMiHN KOOHiB:
cynpecisi HOHCEHC-KOI0HiB, KOMIPECisi CHHOHIMIiUHHX KOJIOHIB.

110. OcHOBHI Nigxoau 10 iHxeHepii OpTOroHaNbHUX CUCTEM CHHTE3Y
Oinka.

111. Kouuenuis MiniManbHOro reHoma. KOHCTpylOBaHHs OpraHisMiB 3
MiHIMaJIbHAM CHHTETHYHUM F€HOMOM.

112. 3actocyBaHHs MiAX0AiB CHHTETUYHOT 610JI0TT A/ BUBYEHHS
TEOpPETHUHHUX TIpobIem Gionorii Ta KOHCTPYIOBaHHs 00’ €KTIB
6ioTexXHOJIOr .

113. OchoBHi miaxoau ans 3a6e3neueHHs eeKTUBHOT ekcrnpecii
TpaHcreHis. by1oBa BekTopiB exkcnpecii.

114. MeTo1 BUBYEHHS reTepOIOriyHOT eKcrpecii reHiB.
BuKkopucTanHs penopTepHUX IeHiB U aHali3y eKcrpecii reHis.
115. Terpaumkiin-inayuuGesbHi CHCTEMH KOHTPOJIIO eKCTPEcil reHiB i

X BUKOPUCTAHHS y BEKTOpAX /U1l FeHOMHOI iHKeHepii.




116. Onrtumizarlis ekcrpecii KJIOHOBAHWX TEHIiB 33 PaxXyHOK 3MiHH X
KOOHHOTO cKnazy, crabinizauii MPHK i pexoMGiHaHTHUX OifKiB.

117. TeHeruyHa cTaGiNbHICTh TPAHCTEHHUX OPraHi3MiB.

118. TIpapuna Gesneku Mpu KOHCTPYIOBaHHI | BAKOPUCTaHHI
TPaHCTeHHNX OPTaHi3MiB.

119. Tpaucrensi opranismu i npo6iema 36epekeHHs i BiAHOB/IEHHs
6i0OriYHOr0 Pi3HOMaHITTS. BUKOPHUCTAHHS F€HETUYHOT iHKEeHepii y
MPUPOI00XOPOHHOMY MEHEKMEHTI.

120. Tenna Teparis, reHOMHE pefiaryBaHHs i mpodemMa 0XOpOHH
reHO(OHY JIIOAMHH.

OnuTtyBaHHs AHKETY-OLliHKY 3 METOI0 OLHIOBAHHS AKOCTI Kypcy Oyae HaaaHo no
3aBEepLUECHHIO KypCy.
Tabnuus 1
Cxema kypey «[eHeTHYHa iHXKeHepia»
Twxk- Tema 3aHsTBH dopma JisnbHOCTI Hongrsaes sivepartypa TepmiH
JIeHb (mepetik NMUTaHb) Ta 00CAT ro/I1H PECYPC AT BUKOHANEA | o apns
3aB/aHb (3a noTpedu)
Mogynb 1. ['eHHa iHxeHepis.
1 [Mpenmer, etanu Jlexuii — 2 rog,
_PO3BHTKY i 3HaUeHHs | caMocTiliHa poGota — 2 rox
FeHETUYHOI | TvoKaEHD
IHKEHepiT.
2 BulactuBocTi Jlexuii — 2 rox,
HyKJIea3 Ta crioco0HM | IPaKT. 3aHATTS — 2 TOJ,
iX BUKOPUCTAHHS Y | caMocTiitHa po6oTa — 6 rojt
TeHEeTHUYHiH S WAELE
iHxeHepii.
3 Bnactusocti IHK-1 | Jlekuii — 2 rog,
PHK-noniMepa3 Ta | MpaKT. 3aHATTA — 2 TOJ,
crocobu ix camocTiiiHa po6oTa — 4 roa
BUKOPHUCTaHHS Yy 1 THXKIEHD
TeHeTHYHiH
iHKeHepii.
4 MornexynsapHa Jlexuii — 2 rog,
ribpuamnzatis camocTiiina pobota — 4 roz
HYKJIETHOBUX 1 TR AEHD
KHCIIOT.
5 KOHCprwBaHHﬂ i Jlexuii :2 rof, o —
ceseKLis camocTiitHa po6oTa — 4 roat
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pekoMOiHAHTHUX
mosekyn JJHK.
[Tna3migHi BEKTOPH.
[Moct-Koen-boiiep
METO/IH.

Moyiib 2. [eHOMHa iHXKeHepi

6 BipycHi BeKTOpHi Jlexuii —2 roj,
cucteMu. Bekropu camocTiiiHa po6oTta — 4 roz
Ha OCHOBI | THxIEHD
GakTepiodaris.
7 BipycHi BeKTOpHI Jlekuii -2 rog,
cucTeMu. BekTopu | MpakT. 3aHATTA — 2 IOJ,
Ha OCHOBI BipycCiB camocriiiHa po6ota — 6 rox | THKIEHB
TBapHH.
8 Tpancrnosonu sik Jlekuii — 2 rog,
3HApSAUIS PEHOMHOT | MPAKT. 3aHATTA — 2 O/,
- o 1 THxaEHD
iHXKeHepii. camocTiitHa po6ota — 6 roz
9 Caifr-crieLiuHi Jlexuii — 2 rog,
pekomOiHa3u Ta ix camocTiiiHa po6oTta — 4 roz
BUKOPUCTAHHS Yy 1 THKIEHD
reHOMHIH iHKeHepil
10 “PexoMOGiHipuHT y Jlexuii -2 rog,
TeHOMHiii iHKeHepii. | MpaKT. 3aHATTA — 2 FOJ, | THKIEHD
camocriiina po6ota — 4 roz
11 XoyMiHroBi i Jlexuii -2 rop,
nporpaMoBaHi caMocTiitHa po6ota — 4 roj
Hykneasn ZFN i
TALEN Ta ix 1 THxKZIEHD
BUKOPUCTAHHS B
reHOMHIH iHKeHepil.
12,13 | Cucremu HabyTOT Jlexuii — 4 ron,
iMyHHOCTI GaKTepiil | MpaKT. 3aHATTA — 4 TO1,
CRISPR-Cas. camocriiiHa pobora — 8 roa
['eHoMHa iHXeHepis 2 THXHI
33 JJOMIOMOT0I0
cuctem CRISPR-
Cas. ‘
14 CHHTETUYHI FeHH 1 Jlekuii -2 rog,
FeHOMH. TpaKT. 3aHATTA — 2 TOJ, | THXxKIEHB
camocTiiiHa po6oTta — 6 roj
15 Excnpecis Jlexuii -2 rop,
TpaHCTeHIB. caMmocTiiHa  pofora  — | THOKACHD

6 rozx
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16 [paktiuni acniektn | Jlekuii — 2 rog,
KOHCTPYFOBaHHS i camocriitHa pobota — 4 roz
BUKOPHCTaHHA : T
TPaHCTEHHKX A
OpraHi3miB:
nepeBary i pU3MKH.
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