MIHICTEPCTBO OCBITH I HAYK! YKPAIHH
JIsBiBCHKHil HaliOHANBHHH yHiBepcHTeT iMeHi IBana dpaHka
Bionoriunuit akyrsTeT
Kadenpa reneTiku Ta 0ioTeXHONOTI

3aTBepaKeHO
Ha 3acifaHHi KadepH reHeTHKH Ta GioTexHomorii
Hionoriyroro GakynbTeTy
JIbBIBCBKOTO HALIOHAIBHOTO YHIBEPCHTETY
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Hassa kypcey I'eHeTHyna in/KeHepis
Anpeca Buknaganns | By [pywescbkoro 4, 79005 Jlbsis.
Kypcy

®daxkyabTeT Ta Kadeapa,
32 SIKOI0 3aKpiniena
JHCHHILTIHA

Giomoriunmii GakynsTet, Kadeapa reHeTuku i GioTeXHOMOTi/

Tauy3nb 3nanb, mudp Ta
HA3BA CMeia bHOCTI

09 Bionoria, 091 — Biosoris Ta Gioximis.

Buknagaui kypey

3aBinyBau Kadeapu reHeTHku i GioTexwosorii, 10KTOp GionOriYHMX Hayk,
npocdecop Pesoperko Bikrop Onekcanaposuy.

Konrakrna indopmanis
BHKJ/IA1a4iB

viktor.fedorenko@Inu.edu.ua
http://bioweb.Inu.edu.ua/employee/fedorenko-v-o

Koncyabrauii no kypey
BiA0yBalOTHCS

Kowcynbrauii 3a rpadikom, a Takok B JeHb MPOBEJACHHA NeKUil Ta
NPaKTHYHKUX 3aHAT (32 101Iepe/IHBOI0 JOMOBEHICTI0). Takosk MOXkKIHBI OH-
JaiH KOHCY/ILTALLT yepe3 eNeKTPOLILY NoLTy.

Cropinka Kypey

http://bioweb.Inu.edu.ua/course/henetychna-inzheneriya

Tuopmauis npo Kype

Jucumnaina «eHernuna iipkeHepis» € HOPMATHBHOIO AMCLMIIHOK 3i
cneniansHocti 091 — Biosnoris Ta Gioximis ams OII1 «"eHeTHKan-oepirHbof
eryrei-Marierpa; AKa Bukiasactbes B |1 cemectpi B 00ca3i 4 kpeautw (3a
€sponeiickkoio Kpeantho-Tpaucdepnoio Cucremoro ECTS).

KopoTka anoTanis
Kypcy

Kypc pospo6iieno 3 MeTowo Hazati 3400yBadaM OCBIiTH BiANMOBiaHI 3araiibHi
Ta ()aX0Bi KOMMETEHTHOCTI, SIKi IPYHTYIOTECS Ha PO3YMiHHI 3aKOHOMIpHOCTEH
OynoBu i (yHKLiOHYBaHHS TeHOMIB JXMBHX OpraHi3MiB i AaloTh 3MOry
OBOJIOAITH METONOJIOTIEH0 KOHCTPYIOBAHHA TeHiB | IeHOMIB, a TaKoxK
MaHiny/ l0BaHHS HHUMH, SK OIHAM 3 TONOBHMX HAmpAMKIB cyuacHoi
MoJTeKyIapHoT GioTexHotorii, cuuTeTHuHoT Gionorii i rennoi Tepanii. Tomy y
Kypel npeicTaBieHi BianoBiAHi TeopeTHuHi JaHi Ta nepeabauene
PO3B’SI3aHHA NPAKTHYHUX 3a/a4; A TAKOK PO3FAAL ETHUHMX [pobieMm,
MOB’A3aHUX 3 NPAKTHYHAM 3aCTOCYBaHHAM METOJLIB FreHeTHYHOT iHKeHepii. .
Lls MeTozon0ris Moske BYTH KOPHCHOK MMijl 4ac BHKOHAHHSA MaricTepChKHX
KYPCOBMX | JIMIIOMHNX PoOiT i B fauibluiif iX npakTuaHiil AisabHOCTI.
INporpama HaBYANLHOT MCITMTITIHH CKAA/ACTLEA 3 TAKMX 3MICTOBHX MOJYTiB:

|. T'eHHa iHxeHepisl.

2. T'eHOMHa iHIKeHepis.
V nepioMy MOy i po3risialoThCs NPHHLMNK MaHINYI0BAHHS OKPEMHUMH
reHamu i rpynamu reuis. Posrasnaiorses ocobaupocTi 6y10BH (epMeHTIB,
AKI 3aCTOCOBYIOTHCS K IHCTPYMEHTH reHeTHYHOT iHKeHepii, a TakoxK MeToau
TXHBOIO BUKOPHCTAHHS JUTS KOHCTPYIOBAHHS BEKTOPHUX Ta PEKOMOIHAHTHUX
monekyn JIHK.
V ipyromy Moyl 30cepeikeHo yBary Ha 0co8MIMBOCTAX FEHHOT | reHOMHOT
imokenepii OKpeMMX Tpynm Oprauismis in vivo, 30Kpema OCHOBHa yBara
30cepe/ukena Ha CyqacHHX TeXHOJIOriAX FeHOMHOrO pelaryBaHHs.

Mera Ta uixai kypey

MeTol0 BMKJaZaHHs HaBuanbHOT aAucumnainn “TeHetnuna iHkeHepis” €
03HAHOMIEHHS CTY/IeHTIB i3 0OCHOBAMM reHHOT Ta renomioi ikenepii.

Jlitepatypa aas
BHBYEHHS JHCLHILTIHH

OcHoBHa JiTepaTypa:
1. @edopenxo B.O., Ocmaw b.0., 'onyap M.B., Pebeys I0.B.

BenukHii IpakTHKyM 3 FeHETHKH, FCHCTUYHOT iHKeHepil Ta aHaniTHuHOT

(3]




BioTexHosnorii Mikpoopranismis. — JIbsis: Bujasnunii uentp JIHY imeni
IBana @panka, 2007. - 279 c.

2. ®edopenko B.O., Yepnux A.1, Maxcumis 1. B., boouap JI.C. 3anaui
Ta BNpasy 3 reHeTHKH. - JIbis: Opisna-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.

Jlonomizkna jgitepartypa:

I Jlyona /l., Cmepubepe C. 3namati JIHK. Penarysanns renoma
Ta KoHTpOJIb Haa esomotieto — K.: Haur opmar, 2019. - 296 c.

2! Ciodeapmxa Myxepoaci. Ten. Hap3suuaiina icropis. —
Xapkis. Kumkxosuii kiy6, 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.

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

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

7. Mobile DNA 111 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. TALENSs. 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 pecypen:

https://pubmed.ncbi.nlm.nih.gov/
https://genomebiology.biomedcentral.com/
https://www.genscript.com/gene_news.html
https://redrecombineering.nciferf.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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Tpusaiicrs Kypey

O/IMH CEMECTP

O0cesir Kypey

120 roauu, 3 Akux 48 roAMHM ayAMTOPHUX 3aHATh, 3 HUX 32 FOAMH JEKUIH,
16 rOAMH NPAKTHYHKMX 3a151Th Ta 72 TOMHH CaMOCTIHHOT poOOTH.

QuikyBaHi pe3yJbTaTH
HaBYaHHS

3arajibHi KOMIIETEHTHOCTI:

3K02. 3paricT BUKOpMCTOBYBaTH iHQoOpMaLiiiHi Ta KOMyHiKauiiHi
TEXHONOTIT.

3K03. 3naTHicTh reHepyBati HOBI i€l (KpeaTHBHICTh)

3K04. 3aaTHICTh AISTH HA OCHOBI €THYHHX MIPKYBaHb (MOTHBIB).

3K06. 3naTHicTh npoBe/ieliiis 0Ci/UKeHb Ha BIAMNOBIAHOMY PiBHI.

@DaxoBi KOMIETEHTHOCTI CHeNialbHOCTI:

®KOI. 3maTHicTs KOpMCTYBATHCS HOBITHIMK J0CSTHEHHAMH  Giojorii,
HeoOXiAHMMH U1 mpodpeciiinol, jocnifHuubKol Ta/aBo  iHHOBaliHHOT
JiSTTBHOCTI.

®KO03.  3pariicTh  KOpUCTYBaTHCS  CydacHMMHM  iHdopmatifHumu
TEXHONOrisAMK Ta ananizyBatu indopmauiio B ranysi Gionorii i Ha mexi
MpeAMETHUX rany3eii.

®K05. 3paTHicTs nuaHyBaTH | BHKOHYBATH eKCIIepUMEHTalbHi podoTH 3
BHUKOPHCTAHHAM CYyJacHHX MeTOIB Ta ofannans.

@®K10. 3paTHIiCT BMKOPHCTOBYBATH pe3yJbLTaTH HAYKOBOrO MOIIYKY B
MPaKTHUHIN AisIbHOCTI.

®K11. 3parnicth nnoaHyBaTM erand Ta oOMpaTH METOAM HAYKOBOTO
JOCTIKEHHS Y cepi reHeTHKy, cellekuii Ta reHeTuyHol iHxkeHepii Bipycis,
MPOKAPIOTHYHUX Ta €BKAPIOTHYHUX OPraHi3MiB,

®K12. 3parHicts KopucTyBaTHCh Oasamu JaHWX, B AKMX 30epiraeTbes
inopMmaLLis po CTPYKTYpy reHoMiB Ta IXHIO €KCIPECito, a TAKOXK BiAMOBIHI
TPAHCKPUIITOMM | TPOTEOMH, BH3HAuaTH in silico OCHOBHI nmapameTpu
HYKJIEOTHAHMX ~ Ta  AMiHOKWCIOTHMX  TOCHiIOBHOCTEH,  BMABJIATH




NOCHi0BHOCTI TeHoMiB, o koaywors Oiiku T1a PHK, a rakox iHwmi
CTPYKTYPHI | PyHKUIOHANbH] AINAHKKM reHOMIB, nepeadayary i MOAeI0BaTH
ctpykTypy Ginkis Ta PHK, cknajath reHOMH 3a JaHHMH iX CEKBCHYBaHHS i
3iHCHIOBATH MOJIEKYNAPHO-(iIOreHeTHHHNI aHani3.

®KI13. 3patnicTs naaHysaTH | aHanizyBaTH pesyabTaTH JochHiniB i3
suginends i avanisy JHK, PHK i Ginkis, cunresy OHK i PHK in vitro,
KOHCTPYHOBaHHs BEKTOPHUX Ta pekombinanTHuX monekyn JIHK, suBuenns
eKcripecii TpaHcereHis, Bustiayati 06’ eKTH reHOMHOT IHIKEHepil, N1aHyBaTH Ta
AHaN3yBaTH EKCMIEPUMEHTH 3 PelaryBatts reHoMiB.

Mporpamui pesyjibTaTH HABYAHHS:

[1P17. Mnanysat etany Ta oOMpaTH METOAH HAYKOBOTO AOCHIIKCHHA Y
cepi reHeTHKH, ceeKLii Ta reHeTH4HOT iHaKkeHepiT BipyciB, npokapioTHYHUX
T4 eBKAPIOTHYHUX OPraHi3MiB.

[1P18. VYwmitn Kopucrysaruch 0azamu JauuX, B AKX 30epiraerses
iH(opMmaLlisi PO CTPYKTYPY FeHOMiB Ta IXHIO eKCIIPEcilo, a TAKOXK BiANOBIAHI
TPAHCKPHITTOMHM | TNPOTEOMH, BM3HA4ATH in silico ocHOBHI napameTp
HYKJICOTHAHHX  Ta  AMIHOKUCIOTHHX  TOCIiJIOBHOCTEH,  BHSBIATH
MOCAIZOBHOCTI TeHOMIB, 10 Koaytoth Oinku ta PHK, a Ttakox inwi
CTPYKTYpHI | (hyHKIiOHANBH] AiNSHKH TeHOMIB, nependayary i MOAeI0BATH
cTpykTypy Oiikis Ta PHK, ckaazat reHoMH 3a AaHUMK TX CEKBEHYBAHHS
3AIHCHIOBATH MOJICKYNApHO-(iTOreHeTHYHHI aHani3.,

[1P19. [1naHyBaTy i aHami3yBaTi pe3yabTaTi AOCIIAiB i3 BUAINEHHA | aHanizy
JHK, PHK i Ginkis, cuuresy JIHK i PHK in vitro. kouctpytoaHs
BEKTOPHHX Ta pekomOinantuux wmonekyn [HK, BuBueHHs ekcnpecii
TPAHCreHiB, BM3HAayaTH O0'€KTH TI'E€HOMHOI iHKeHepii, IaHysaTH Ta
aHasi3yBaTH eKCrIepPUMEHTH 3 PeAaryBaiis relomis.

[Ticiq 3aBepiIeHHS LBOTO KypCy CTYAEHT Oyie:

3HATH: TEOPETUYHI OCHOBH FeHeTHUHOI iHxeHepil; BAacTHBOCTI i criocobu
BUKOPHCTAHHS TEHHO-IHKCHEPHHX  (JepMenTiB; €nocodM CTBOPEHHA Ta
metonn ananizy pekomGinantHux JIHK: cnoco®u ctBopenns Ta meToam
aHalli3y TPAaHCIEHHMX OpraHi3MiB; MiAXOAM [0 pejaryBaHHA reHOMiB i
METOIM TEHHOT Tepanil; TeopeTHYHi OCHOBH METOAONOTIYHUX MiAXOAIB 10
TEHOMHOrO peJaryBaHusi [IPOKapioTHYHUX | €BKApPIOTHUHMX OpraHi3mis,
¢roco0iB KOHCTPYIOBaHHS | BHKOPUCTaHHA MIKPOOPraHi3MiB, poCiHH i
TBAPHH 33 [0IIOMOrOI0 METO/IB TeHHOI | FeHOMHOI iHKeHepil: npasuia
0e3MeKn B KOHCTPYIOBAHHI | BUKOPHCTAHHI TPAHCTE@HHUX OPraHi3MiB.

BMITH: [LIAHYBATH €KCTIEPHMEHTH 3 MOJIGKYJIAPHOTO KIOHYBAHHS I'€HiB.
CTBOPCHHS TPAHCTCHHUX OPraHi3MiB: NPOBOAWTH PECTPHKLIHHHI aHani3 Ta
Gynysatu isnyni kapti monekyn JJHK: nnanysatH i ananizyBati
pesyJbTaTH A0CHiLiB 3 ribpuan3auii HyKJIETHOBHX KHCIIOT, NOJiMepa3HOT
NAHLIOTOBOT peaxilii, 3 BUKOPHCTAHHAM BIDYCHUX CHCTEM IHTErpalti,
Tpancnosas i caiit-cneuudivnnx pekomodinas, cucTeM pekoMOiHIpHHTY i
IPOrpaMOBAHKX EH/I0HYK/Iea3. i3 3a0e3MeyeHHs i OUiHKH eeKTHBHOCTI
eKcripecii KIOHOBAHUX I'eHiB; PO3B’A3YBATH 3a/1a4i 3 TeHeTHUHOT iHKeHepil.




Knwuogi ciioBa

['eH, reHoM, reHHa iHKeHepis, [eHOMHA (H)KeHepisl, BEeKTOp, TPaHCIeHHHH
oprami3m, reHHa Teparis.

®opmaT Kypey

Quuuii /3a04HKH

[lpoBeaeHis NeKiiif, MpakTHYHMX PpoBiT Ta KOHCYALTAUil IS Kpamoro
3aCBOCHHS TCM.

Temn

Hasegeno y Tabn. 1.

MizcymkoBuii
KOHTPO.1b, hopma

Ek3ameH B KiHL cemecTpy.
Veuuii.

MpepeksizuTn

Jlns BMBYEHHS Kypey CTy/AeHTH noTpedyroTh 0a30BMX 3HaHb 3 FCHETHKH,
6iotexnonorii, Gioximil, MikpoBiosoril, Bipyconori», GioiHdopmaTHKH,
MOJIEKYJISPHOT [€HETHKM, JOCTATHIX IS CTNPHIHHATTA KaTeropiajbHoOro
amapary. e

HapuaaesHi MmeToan Ta
TexHikH, siki OyayTh
BHKOPHCTOBYBaTHCH Mij
4ac BHKIAIAHHSA KypCy

IlpesenTaris, nekuil, AMCKycis, po3B’ 430K 3ajay, MATOTOBKA 10MNOBIAEH.

Heobxiane obnaananas

IepconanbHiii KOMI'HOTEP, 3arajlbHOBKUBAHI KOMM'IOTEPHI nporpamMu i
onepauiiii CHCTEMH, NPOSKTOP.

Kpurepii oninoBanus
(oKpemo A5l KOKHOT0
BH/IY HaBUAIbHOT
AisaLHOCTI)

OuintoBaHHa nposoaurses 3a 100-6ansHoro mkanow. banu HapaxoByThCs
3a HACTYIHMM CTIiBBITHOIIEHHSM:

* mpakTuuHi/camocTiiHi Towo: 30% ceMecTpoBOi OLIHKH: MakCHMaibHa
KinbKicTs Ganis - 30;

*+ KoHTpONbHI 3amipu (moayni): 20% cemecTpoBOl OLIHKH; MakCHMaibha
KinbkicTb 6anis - 20;

+ ex3amen: 50% cemecTpoBoi OUiHKH. MakcHmanbHa KinbKicTb 6anis - 50.
[lizcymKkoBa MakcumalbHa KinbkicTs danis - 100,

[MuTanus 10 ek3aMeHy

1. Tlpeamer renetuunol itkeHepii. ['eHna, reHOMHa Ta K1ITHHHA
iHenepis. [lepe1yMOBH BUHHKHEHHS | OCHOBHI €Tanyu po3BHTKY
FeHEeTHUHOI iHKeHepiT.

2. TliswasajibHe i NPaKTHUHE 3HAYCHHSA FCHCTHYHOT iHIKCHEPIT.
CycninkHe CpUHATTA FeHeTHHHOT iHIKCHEPIT, eTHYHI | NpaBoBi
npoGaemu iT BAKOPUCTaHH3.

3. Ssuue pecrpukuii-moaudikauil. Homenknarypa cucrem
pecTprKuii-Moaudikauii.

4. Cucremu pectpukiii-voandikauii Tuny I, 1111 IV.

5. Cucremu pectpukuii-voaundirauii Tuny 1. [oain enzumis
pecrpukitii-voudikanii Tumy I Ha niaTumm.

6. Tenernuumii KOHTPOIL en3nMIB pecTpukLii-moaudikauii Tumy I1.
PerynoBants excnpecii reHis, ki KOAYHTb €H3MMH PECTPUKLLT-
moubikauii Tuny I1.

7. TlpMHUMTIH BUKOPHCTaHHA eHIOHYykKIea3 pectpukuil Tumy Il y
reseTHuHii imxenepii.




12.

13.
14,

17.
18.

. Bnactusocti i BHkoprcTanHs B reHeTHuHii iHxenepil [JHK-a3u I,

. BnactuBocTi | BUKOpHCTaHHA B reHeTHu il ivkenepii puboHykneas

. Bnactusocti PHK-nosnimepas Ta cnocodu ix BUKOPHCTaHHs Y

. Monimepasna nauworosa peaxuis (TJIP). Mpuuumn [P, Linknu

. ITpuHuMNM ipoBeAeHHS MOJTEKYIAPHOT riOpHan3alli HYKICTHOBUX

.Tibpuamsauis uykneinosux kucaot in situ. Texuonoria J{HK-

. Cnocodu KOHCTPYKOBaHHS M11a3MiAHHX BEKTOPiB. BeKTOpH Ha OCHOBI
. Criocofu KoHCTpyBanHs i cenekuii pekombinantaux JJHK Ha ochosi

. LITyuni apisxmkoBi Ta GakTepiiiHi XpOMOCOMH.

. TA- i Topo-KknoHyBaHH:.

. MeToa KIOHYBAHHS, He3anexkHi Bill niryBaHHs in vitro.
29.
30.
31.
32.

Vmosu postenients JJHK enonykneazamu pecTpHKLLii.
®pakuionysanns Ppparmentis [JTHK 3a gonomoroto enextpodopesy.
Metoau nody1o8H pectpukuiiiHux kapt. [Tobynosa di3nHUX KapT
xpomocom (PFGE-kapr).

eksonykieas | i 111, exsonykieasu hara A, nykneas S| i Bal31.

A, TlLiH.

Bracrusocti JIHK-nonivepas i cnocodu iX BUKOpHCTAHIA Y
reseTuuHiii irkenepii. JIHK-nonimepasa I E. coli Ta i Knenos-
(parmenr.

JIHK-nonimepasu 6axrepiogarie T4 1 T7.

PHK-3anexui JJHK-nonimepasu (38opori Tpatckpunrasu). CHHTes
k/IHK 3a 10noMororo 380pOTHOT TPAHCKPHIITA3H.

reHEeTHYHIH iHKeHepii.

[JIP.

Xapakrepucrika JIHK-nonimepas, sxi Bukopuctosyiothes y [JIP.
Piznoswnw TJIP ta ocobansocri ix 3actocysanus. [1JIP B peansnomy
yaci.

KuesoT. YMOBH JAeHaTypalii Ta peacowialtii NaHLIoris HyK1eTHOBHX
KMCJIOT.

. PagioakTusHi i HepagioaktHeHi mitkn JJHK Ta Metonn ix BHeceHHA | |

BHABJICHHA.

. Bapiaut  ri6puamsauii  HYKNeTHOBHX  KHCIIOT. ,[lHK-,ZIHK|

ribpuansatis 3a Cayseprom. Northern-6not-riGpuansatis.

MiKpOMAaTpHLib.
OcHoBHi BracTHBOCTI BekTOpHUX Mosekyn. Knacudikaiis
BEKTOPHHX MOJIEKYI.

perikonis naaswijg ColEL i pMBI.

TUIa3MiIHUX BEKTOPIB.

Gateway-KJ10HYBaHHS,

MyabTrcermenTHe 30upatiis 3 Bukopuctantsm BioBricks.
Meton Golden Gate.

I30Tepmiune 36upanns cermentie JIHK 3a meronom INibeona.




33.

34.

35.

36.

37.

38.

39.

40.

41.

43.

44,

46.
47.

48.
49,

50.
51

My nbTicermMenTie 301paHis 3 BUKOPHCTAHHAM JirasHoi WHKTIYHOT |
peaxuii (LCR).

OcHOBHI 0cO0IMBOCTI, NepeBark i HeJoJiKH BipyCHHX BEKTOPIB.
OcobmmBocTi reHoma Gakrepiodara A sk OCHOBH J1is
KOHCTpYioBaHHs BekTopis. THIIOBI BEKTOPH Ha 0cHOBI 6akTepiodara
2. CriocoGu cenekuii pexombiHaHTHUX A-aris.

Kocmiau. Ctoperts koemiinux Gibniotek renoMis. CucteMu
nakysauns A-JIHK in vitro.

Bynosa reHoMma i uki po3BuTKy 6aktepiodara M13. byslopa i
BHKOpHCTanHs harvi.

[TopiBHs/ILHA XapaKTEPUCTHKA BEKTOPIB HA OCHOBI BIipYCiB TBApHH i
POCITHH.

BynoBa i JkMTTEBHIT LMK peTPOBIpYCiB. ['@éHOMH peTpoBipyciB.
"enom Bipycy imynogediunty atoanun HIV-1.

ByznoBa 380poTHOT TpaHckpuiirazk ta inrerpasu HIV-1. Mexanizm
3BopoTHOT TpaHckpunuii ta interpauii HIV-IHK B kaitniry JHK.
3araibHi NPUHLMITH KOHCTPYIOBAHHS | BUKOPHCTAHHA
peTpoBipycHHX BeKTOpiB. [lepeBaru i HeAONIKK PETPOBIPYCHUX
cuctem. CrcTemMn BekTopie Ha ocHoBi HIV-1.

. Byzosa renoma anenoacouiiosannx (AAV) BipyciB K 0CHOBH 15

KOHCTPYIOBaHHs BeKTOPiB. KOHCTPYIOBAHHS | BUKOPHCTAHHA
BEKTOpiB Ha 0cHOBI AAV.

['enna Teparnis 3a J0MOMOr0I0 BEKTOPIB HA OCHOBI JIGHTHBIPYCIB i
AAV. [1poGremu reHHoi Teparii Ha OCHOBI BIpyCHUX BEKTOPIB.
LLLnsix#t BAOCKOHA/IEHHS BIDYCHHX BEKTOPIB.

Knacuikauis Tpancrnosouis. OcHOBHI XimiuHi peakuit, siki
KaTani3yloTh TPAHCHO3a3H.

. Edextu parcnosonis. « Kutreruii ukay tpancnosona. Peryssuis i

KOHTPOITb TPAHCMO3HLIT.

Bynosa rpatcrniosonis Tn3 i Tn3.

OCHOBHI MEXaHI3MH TPAHCIIO3ULLIT: HepeniKaTHBHA, PeniikaTHRHA,
KOH’IOr'aTHBHA.

Tn7 i Tn7-nofiGHi TpaHeno3onu. Tn7-noniGHi TpaHeno3oHH, ki
mictats CRISPR-Cas-cucremu.

XapakrepucTuka cyneppomnin Tpancnosouis ITm (Tcl/mariner).
PekoncTpykuis i crpykTypa Tparcnosoua Sleeping beauty.
Mexanism ekcuusii Ta incepuii tpaucnosonis Tc//mariner na
npukiazi TpaHenosona Sleeping Beauty. Posib GinKiB KNiTHHK
rocrogaps B Tpaxcnosuuii Sleeping beauty.

32, TpancnosoH piggyBac. Mexanisu ekeuusii Ta iHcepuii piggyBac.
53. Bukopucranus Sleeping beauty | PiggyBac B reHOMHiil iHxKeHepiT.
[NepeBar i HeaoMiKH TX BHKOPHUCTAHHA.




54. TlopiBHAHNA TPAHCTIO30HIB | BIpYCIB AK 3HAPAIL FEHOMHOT IHAKEHEPIT.
5S.
56.

57.
58.
59.

60.

61.

62.

63.
64.

65.
66.

67.

68.

69.

70.

71.

72.

["iGpuaHi TPaHCMIO30H-BIPYCHI BEKTOPH.

Kacnozonu. Cuctemu Cas-tpancniosod (CRISPR-Tn).

BinapHa BektopHa cicTema TpaHenosuuii. [apaMeTp, 3a AKUMH
OL{IHIOKTH e)EKTHBHICT BUKOPHCTAHHSA TPAHCIIO30HIB B reHOMHiji
iHKeHepil.

OcobanBOCTI, MepeBaru, He/I01iKH TPaHCMO30HHOTO MyTareHesy.
BekTopH 4715 TPaHCNO30HHOrO MyTareHesy.

Cxema NpoBeieHHs TPAHCTIO30HHOT0 MyTareHesy, aHanisy i
BUKOPHCTAHHA HOTO pe3ybTaTis.

Tunu caiit-cnenudiunux pexombinas. CTpykTypa i MeXaHisMm Aif
caift-cneuwmiunnx pekomBinas. Peryasuis excnpecii caift-
crieumivuHux pekomobinas.

Caitr-crietmdiuni pekombinasu Cre i Flp. Pexombinauiiini npouecu,
aki katanisy:ors Cre- i Flp-pexkombinasu.

Crnioco6u Bukopuctarns Cre- i Flp-pexomGinas. KonerpyioBanHs
«Be3MapKepHHX» LTAMIB 3 Je/ieLlis MU Ta iHTerpaLlifimMu rexis;
otpumants HesopotHux Cre/loxP-, Flp/FRT-3anexuux incepuii ta
iuBepciii.

Caiir-cneundyiuna interpasa Gakrepiodara 9C34 i npunumn i
BHKOPHUCTAHHA B FeHOMHi# iHkeHepii.

TTpunumn pexomGiHoreHHoi iHxenepii. I'omooriysa pekomGinaLlis
AK OCHOBA peKOMOiHIpHHTY.

Mexanizm RecBCD- i RecF-3anesHoi romosoriusoi pekomOinauii.
Red-cucrema fakrepioara A i PUHLKINK iT 32CTOCYBAHHA Y
pexoMOiHipHHry.

RecET-cuctema romonoriuHoi pekombinawii 1amb01aHoro npodyara
|

Rac i i 3acToCYBaHHS V peKoMOiHipHHTY.

OcHoBHi BapiaHTH 3acTocyBaHHA pekomBinipuHry. [lenenii renis y
XpOMOCOMi 3a 10noMorolo pekoMOinipuHry. [Ipsme knonyBania
JIHK i cyOKkn0HyBaHHs 33 10MOMOTOI0 PeKOMOiHIpUHTY.

[pUHLMN MYALTHIIEKCHOT ABTOMATH30BAHOT FeHOMHOT iHKeHepii
(MAGE). OcuosHi napameTpy, fiepesart i veponikn MAGE.
[Tpuposa xoyminry. Po3roBcio/pkeHiCTb | HOMEHKAATYPA
XoyMiHrosux Hykneas. CTpykrypa Xoyminrosux Hykneas. Caiiti 8
JTHK., Ha siki 2il0Th XOyMiHrOBI HyK1€a3H.

BukopucTtaHis XOYMIHIOBHX HyK/1ea3 1S iHAYKYBaHHS
rOMOJIOTIUHOT T4 HEroMo0rivHOT pekomBiHaLil i reHHoro
TapreTuHry. Ilepeary i HeoNiKH BHKOPUCTAHHA XOYMIHFOBHX
HyK/1€a3.

Penapautis Asonutkoux po3pusis JIHK 3a mexanismamu
rOMOJIOriuHOT peKoMOiHALT i «3'¢AHAHHA HETOMOIOTIYHUX KiHLLiBY.
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[pMHUMN BUKOPHCTAHHS IPOTPAMOBAHUX HYKIIEA3 B FEHOMHIH
imikenepii. Bractusocri engonykneasu Fokl, Bausi ans i
BUKOPHUCTAHHS B MPOrPaMOBaHKX HyKileasax.

«L[MHKOBI Manbli» AK CTPYKTYPHI MOTHBH GinkiB, 110
BUKOPUCTOBYIOTECA B TEHOMHIH iHIKEHEDIT.

Hykneasu Ha ochosi ZFP — ZFN. Cnoco6u 3abe3neuetins
cneundiunocti ZFN. Buau penarysanns reHoma, SKi BAKOHYIOTb 3a
aoromoroto ZFN.

Bynosa i BractuBocti Hykneas Ha ocHoi TAL-eextoprux Ginkis.
JTuzaitn i cniocoOu sukopuctanHs TALEN. daktopy, ki BIJIKMBAOTH
ua edextuHictb ZFN i TALEN.

Bigkpurrs cuctem CRISPR-Cas. [IpuHupmn (yHKUIOHYBaHHS CHCTEM
CRISPR-Cas. 3uauenns cucrem CRISPR-Cas s npokapioris.
PO3MMOBCIOMKEHICTD, KIACH(iKaLLiA | HOMEHKIIATYpa CHCTEM
CRISPR-Cas.

Cknan i pynkuii npoaykris octosuux rpyn rediB. CRISPR-Cas-
cucteM. Ocuorni gyrkuioHansHi moayni CRISPR-Cas.
Opranisatis cuctem CRISPR-Cas knacy 1.

Cucrema CRISPR-Cas tuny L. [HTepdepenis 3a yyacTio Komjiekey
Cascade.

Cucremu CRISPR-Cas tuny I11, vauineni na PHK i JIHK.
lurepdepenuis 3a ysdactio Casl0 i Csmo.

Oprauizauis cucrem CRISPR-Cas kaacy 2.

Bynosa i Mexanism aii Hykneasu Cas9. [nTepdepenuis 3a yuactio
Hykneasu Cas9.

Cuctemu CRISPR-Cas tuny tumy V. Casl2. Iutepdepenuis 3a
yuacTtio Casl2.

Cucremu CRISPR-Cas tuny VI, wanineni na PHK. Intepdepeniis
3a yuactio Casl3.

Mexatism CRISPR-Cas ajanranii. Habyrra cneiicepis. «Ilpoctay i
«ripaitMoBaHay ajanTatis.

MexaHi3MH 3ano6iranHs agToiMyHHOT BiAMOBIAL 11K
¢ynkuionysatHi cuctem CRISP-Cas.

Byuosa i Mexanism aii aHtu-CRISPR-Cas (Acr) 6inku. Ix 3HavenHs
A5 TeXHoJoriii, 3acHoBanux Ha BukopuctaHii CRISPR-Cas.
[IpHHUMIK | OCHOBHI TN TEXHO/0ri i reHOMHOTO pejlaryBaHHs 3a
nonomoroio cicrem CRISPR-Cas.

®akTopH, AKi BrrBaioTh Ha edekrTuBricTs CRISPR-Cas —
peaaryBaHHs.

BuGip Cas-6iakie ans peaaryBasus renomis. BractusocTi i
Bukopuctanns Ginkis nCas i dCas.

Jnzaiin sgPHK.




95. Crparerii Minimi3aulil Helli1bOBUX eEKTIB FeHOMHOIO pejaryBaHHs
3a jonomororo CRISPR-Cas-cucrem.

96. HokayT i 3amiluenHs reis 3a jonomoroto cerem CRISPR-Cas

97. XpomocoMHa iikenepis 3a jonomoroio cuctem CRISPR-Cas.

98. PeaaryBaHHs a30THCTHX OCHOB | NPOrPaMOBAHUH CIL/IAMCHHT 32
nonomoroto CRISPR — Cas-cucteM.

99. Perysiist TpaHCKPHILLIT | peiaryBaHHs eMireHoMy 3a A0TOMOT0H0
CRISPR —Cas-TexHonoriii.

100. Bukopucranus CRISPR-Cas-cucrem y reHeTHYHOMY CKPHHIHTY i
KapTyBaHHi,

101.  Bukopucrarus CRISPR —texHonoriii B aHTHBIpYCHiii i
anTubakTepiiHii Tepanii.

102.  3actocysanus CRISPR-Cas cucreM 15 2iarHOCTHKH | FeHHOT
Tepanii 3aXBOPOBAHb.

103. Bukopuctanus CRISPR-Cas cucTeM /151 KOHCTPYIOBAHHS
06’ekriB GioTexHonorii.

104.  OcHOBHI MPUHLMNM | METOAWYHI NiXOM Y CHHTETHYHIH
6io0rii, cipAMOoBaHiil Ha An3aiin | peJaryBaHHA reHOMIB.
BigMiHHOCTI Mi® HATHBHHMM | CHHTETHYHHMH TEHOMAMM.

105.  OcHOBHI METO/M XIMIYHOTO i XiMiKO-(DEPMEHTATHBHOIO CHHTE3Y
OIrOHYK/IEOTHAIB, FEHIB | PCry/ISTOPHAX €IEMEHTIB reHoMa.

106. CknagaHHs CHHTETHUHUX reHOMiB 3 (hparMeHTiB. Bussneunus i
BUIPABJIEHHS [IOMHMIIOK MPH CKIaJaHHI CHHTETHYHUX FEHOMIB.

107.  TpancrniaTallis CHHTETHYHUX FEHOMIB.

108.  PectpyKTypu3allis HATHBHUX F€HOMIB METOJAMH reHOMHOT
ixenepii. CHHTETHYHI reHOMM 3 NiBHILEHOIO cTabinbHICTIO Ta
IHIITMMH KOPUCHAMHU 0COOTHBOCTAMH.

109.  PenporpavyBaHHs reHeTHYHOTO KoJy. BapianTu 3aminn Koa0HiB:
Cynpecis HOHCEHC-KOAOHIB, KOMIIPECisi CUHOHIMIUHMX KOJIOHIB.

110. OcHoBHI NiAX0aH 10 iHKEHEPIT OPTOrOHANBHHX CHCTEM CHHTE3Y
Oiska.

[11. Konuenuis minimMansHoro reHoma. KOHCTpYIoBaHHs Opraismis 3
MiHIMaIBHUM CHHTETHYHHM TEHOMOM.

112. 3acrtocysamus MmiX0AiB CHHTETHYHOT 6i010riT 1111 BUBYEHHS
TeopeTHYHHX 1Ipobiem Gioorii Ta KOHCTPYloBaHHS 00 eKTiB
GioTexHonorii.

113. OcHosHi niaxoau s 3abesneuenns edeKTHBHOT ekenpecii
Tpancrenis, bynosa Bextopis excnpecii.

114. MeTo/ 1 BUBYEHHS reTepoIoriuHoT eKenpecii reHis.
BuKkopucTanHs peropTepHUX reHiB IS aHani3zy excrpecii renis.
115. Terpaumkmin-inayunbenbHi cHCTEMH KOHTPOIIO eKCrpecii reHis i

X BUKOPHCTAHHS ¥ BEKTOPAX /U1 FeHOMHOT itkenepii.




116. OnTumisais ekcnpecii KIOHOBAHWX TEHIB 33 PaxyHOK 3MiHM X
KOJOHHOTO cKiaty, crabinizauii MPHK i pekombiHaHTHHX Ginkis.

117. T'enertnyna cTabibHICTH TPAHCTEHHHX OPraHi3Mis.

118. Tpasmna Gesneky npu KOHCTPYIOBAHHI | BUKOPHCTaHHI
TPAHCTEHHHX OPraHi3MiB.

119. Tpaucrexni oprauizmy i npoGema 30epekeHHsa i BiAHOBCHHS
GioNIOriMHOI0 Pi3HOMAHITTS. BUKOPHCTAaHHSA reHeTHYHOT iHxeHepii y
NPUPOAOOXOPOHHOMY MEHEIKMEHTI,

120. Tenna Tepariiis, reHOMHe pejarysanns i npodaema 0XopoHu
reHo(OHTY JIOAHHH.

OnuTyBaHHs AHKETY-OLIHKY 3 METOI0 OUWiHIOBaHus AKocTi Kypey Oyae nazano no
3aBEpILUCHHIO KypCY.

Tabauus 1
Cxema Kypey «[eHeTH4HA iHKEHepif»
Trx- Tema 3ansTh Dopwma JlisIbHOCTI HO’?aTKOBa ATSpRTYpA Tepwmin
JeHb (nepesik nuTaHb) Ta 00CAT rOJANH pecype A B“KOHa,HH” BHKOHAHHS
3aBJaHb (3a 10TpedH)
Moayns 1. lenna iHkeHepis.
i 1 [Tpenmer, eranu Jlexuii - 2 rog,
PO3BHTKY i 3HaUeHHA | camocTiiina pofota —2 roj
reHeTHYHOT | THIKIEHD
iHKeHepiT.
2 Bnacrusocti Jlekuii - 2 rox,
HyKII€a3 Ta crioco0y | MpakT. 3ausrrs — 2 rof,
iX BHKOpHCTaHHA Y | camocTiitHa poGoTa — 6 roa
I | THIKIEHD
iHKeHepii.
3 Baacrusocti AHK- i | Jlekuii — 2 roa,
PHK-noniMepa3 Ta | npakT. 3aHaTTa — 2 roj,
crocobu ix cavocTiiina pobora —4 ro
BUKOPUCTAHHS Y | THAKAEHD
reHeTHUHiH
iHoKeHepil.
4 Moueky.ispHa Jlekuii — 2 rox,
ribpumnsaitis camocTiiina podora — 4 ron
HYKNETHOBUX | THKICHD
KHCIOT.
5 KoHcrpyrosaHHs i Jlexuii —2 roa,
celieKLis camocrtiiina pobota — 4 roa | paens

12




peKoMOiHAHTHHX
mosiekya JIHK.
[Tnasmiani BEeKTOPH.
IMToct-Koen-boiiep
METOJIH.

Mojtyiis 2. [eHOMHa iHKeHepis.

6 BipycHi BekTopHi Jlexuii -2 rox,
cHcTeMu. Bexropu camocTiifHa pofora — 4 rox
Ha OCHOBI | THIKICHD
Gakrepiodaris.
7 BipycHi BeKTOpHI Jlekuii -2 rog,
chcteMy. BekTopn | MpaKT. 3aHATTA — 2 TON,
Ha OCHOBI BipyciB camocriiiHa poborta — 6 roj | THIKIeHb
TBAPHH.
8 Tpancnosoun sk Jlekuii — 2 rog,
3HapsIA FCHOMHOT | MPAKT. 3aHATTS — 2ron,
: o5 | THXKICHD
iHJKeHepil. camocriiina pobora — 6 roa
9 Caifr-crieudiyni Jlexuii — 2 rog,
pekomGinain Ta ix camocriitna pobota — 4 roj
BHKOPHCTAHHS Yy | THKACHD
reHOMHIH iHKeHepil
10 PekoMOIHIpUHT Y Jlexuii -2 rog,
TEHOMHIiT iHKeHepil. | npakr. 3aHaTTa — 2 roj, | THKIEHB
camocTiita podota—4 roj
11 XoymiHrosi i Jlexuiv =2 roj,
nporpamMoBaHi camocTiiita pobota — 4 roa
Hykieasn ZFN i
TALEN raix | THAKIEHD
BUKOPUCTAHHS B
reHOMHI iHKeHepiT.
12,13 | Cucremu HabyToOi Jlekuii —4 roa,
iMyHHOCTI DakTepiif | npaxT. 3aHATTA — 4 ro,
CRISPR-Cas. camocriiiha pobora — 8 roa
I'eHOMHa iHKeHepisn 2 THIKHI
3a JIONOMOroio
cucrem CRISPR-
Cas.
14 CHHTETHYHI FeHH | Jlekuii —2 rog,
TEHOMH. MPaKT. 3aHsTTA — 2 101, | THKICHB
camocrTiitHa pobot1a — 6 roz
15 Excnpecis Jlexuii -2 rog,
TpaHCreHiB. camocTiiina  pobora - | THIKIEHb

6 roj




16 INpakruuni acnexrn | Jlekuii — 2 rog,
KOHCTPYIOBaHH i camocTiiiHa pobora — 4 roa
BHKOPHCTaHHS L
TpaHCTeHHUX
OpraHi3mis:
nepeBart i pU3HKH.
ABTOp Bikrop ®EJJOPEHKO
"TloromxeHo"
["onoBa METOAMYHOI paau
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