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KOHcyJrbTarIr'i ro Kypcy
nig6ynamrucn

Koucylrraqii ga rpa(fixorrr, a raKox B AeHb .rpo"egeHrr-;Aqifi ,a
npaKrr4rrHax 3aHrrb (ra nonepe4Hbolo AoMoereHicrro). TaxoN MONrusi oH-

.

Cropinrca Kypcy nnp:// oloweD. tnu.ed u.ua/course/henetvchna_i n z.heneriv a
InQopuraqir npo rcypc Kypc po:po6leuo 3 Meroro HaAarH 3Ao

Ta $axoei KoMnerer{rnocri, sri rpyHTyrorbcr Ha posyrr,rinni
sarouor'ripuocrefi 6y4onu i $yuxqioHyBaHr#r reHor.rie xr{Blrx oprauisr'rin i
Aarorb 3MOry orologiru uerogororiero KoHcrpyroBaHHr reHis i reHouin, a
TaKOX lrauirryrrcnaHrur HHMr4, tK oAHr4M 3 TOJToBHI{X Uanprurir cyracnoi
MoJIeKyJUIpHoi 6iorexuolorii, cuHreru.{Hoi 6ionorii i reusoi repanii. Torray y
rcypci npe4cmueHi eirnosirHi reoperr.rrrHi 4ani ra nepea6aueHl
poee'x3anHr [paKTr.,rr{Hux 3aAaq; a TaKOX po3fnrA srr4qHr{x npoorena,
noe'.f,3aHr4x 3 npaKTurrHprM 3acrocyBaHHflM Meioaie reHerzqHol inxeHepiT. .

u-s N{erorororis lroxe 6yru xopucuorc niA qac Br'KoHann.s naaricr.pri*"
xypcoerrx i AznroraHux po6ir i s lanuuifi ix uparrr.urifi lismHocri.

KoporKa anoraqiR
Kypcy

| .4ncuunnina <fesousa inNenepir> e HopMarr.rBHolo a"Grnnirroro si

I 
cneuiamuocri. 162 .<Eiorexnonorii Ta 6ioiHNenepix> ilnfl oceirHroT

| 
[porpaMr,r Maflcrpa, rKa Br.rKJraAaerbcr n I ceuecrpi s o6cssi 6 rpegurie (sa

I 
Unponeficrxoro Kpe4uruo-TpaHcSepnoro Cucreuoro ECTS).

I 
flporpaua HasqanrnoT 4ncquuiuu cKnaAaerbcr 3 TaKHX sN,ricroepx

I MoAynlB:

| 1 MauinynroBaHHrr oKpeMr,rMr.r reHaMr.r i rpyuarrau reHie.
z. rHxeHeprf feHoMlB.

Y uepurouy uro4yri po3rJrrAarorbcr nprrHrlanu uaHinyJrroBaHH, oKpeMHMr{
feHaMr4 i rpynauu reHis rorosHo in vitro. posMrAarorEc, oco6masocri
6yloera Qepuerrin, qri 3acrocoByror'cr rK 3HaprAA, reneruqnoi
iTTNCTTEPi1, A TAKOX MCTOAII iXgrOrO BI,IKOPIICTAHTUI AN.'I KOHCTPYIOBAHI{'I
BeKTopHr4x ra pexovr6iHaHTHrrx MoneKyn AHK.
Y 4pyrouy n'ro4yni 3ocepeAxeHo yBary Ha oco6rusocrrx reuuoT i resounoi
inNenepii oKpeMr.rx rpyfl opranis^aie in vivo, 3oKpeMa ocHoBHa ,"u.u ]

:3qcepeAxeHa Ha cyqacHux rexuolorisx reHoMHoro peAaryBaHHrr. 
IMerorc s"rn@qunriutr "fero"ru-ffir*pi",TJ

OSHafiOI\,IIgHHt CTy,lleHfie ig OcHogavrz rerr'oi.F, nF'^rruni. i-*o,,o-i.t' - 
|

Mera ra qi.li Kypcy

Jlireparyp^ g.rrfl

BnBqeHHq gucqunliHu @edopeurco 8.O., Ocmaw 8.O., fouvap M.8., pe1eqa IO.B.
Berurufi uparruKyna s reHeturu, reneruqnoi inNeHepiT ra

l.
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Tpusalicrb KyDcv !44H ceMecrp

O6csr Kypcy 180 ro4un,3 rKr.rx 64 roAuHra ayAr.rropHr{x sarur@
16 ro4ran ra6oparopnlrx 3aHrrb, 16 ro4uu npaKrr.rqHnx 3aHrrb ra 116
foArrH cauocrifiHoi po6orn.

Ouiryeani p$yJrbrarrr
HABqAHHS

3aralrHi KoMnereHTnocri:
3K02. 34arHict Br4Kopr,rcroByBarn in(loplaaqifiHi Ta ronayniraqifini
rexsoloriT.
3K03. 34anricru reHepyBarlr noni i4ei (rpearuenicm)
3K04. 34aruicrr gixru Ha ocHosi errlrrHr{x uiprynanr (rr.rorurie).
3K06. 3AarHicrr rpoBeAeHHr AocriAxeHr na ni4noni4Horray pieHi.
(Daxosi KoMnereuTsogri cneqia;rrnocri:
oKOl. 3.{arHicrr Kopr.rcryBarucr HoeirHi}{u Aocsr-HeHHrMr.r 6iororii,
ueo6xi4unuu rnr npoSecifinoi, 4ocri4Huqrroi ralalo iHnosauiftHoi.
Airnruocri.
oK03. 34arHicrr Kopr,rcryBarr4cfl cyqacHlrMr,r in$opnaaqiftHr4Mu
rexnororiqMr{ ra aHarisynarn in$oprr,raqiro n ranysi 6iororii' i Ha rr,reNi
npe4\,reTHr{x ralysefi .

oK05. 3AarHicrr nnaHyBarr,r i nuxonynaru eKcneprlMesmmni po6oru s
Br4Kopr4craHrurM cyqacHnx r,rgroAin ra o6laAuaHH.s.
OKl0. 3Aarnimr Br,rKopr.rcroByBarr.r pe3ynbrarr.r
nparruuHifi AisnrHocri.
@K11. 3Aarsicru nJraHyBarr.r eranr.r ra o6uparu MeroAr,r HayKoBoro
AocniAxeHHr y cQepi reHerr{Kn, cerercqiT ra reHeruqnoi iuNeuepii ripycin,
nporapiorlluHux Ta eerapioruunnx opraHisu ie.
@K12. 3Aarnictr KopusryBarr4cr 6asar\au AaHnx, B flKr,rx s6epiraeucx
in(poprraaqix npo crpyKrypy renonaie ra ixnro excnpeciro, a raKox
ni4noni4ni TpaHcKpr4rrroMr,r i nporeouu, Br.r3Haqaru in silico ocHoeHi

HayKoBofo [orxyKy B

4



napaMerpll HyKJIeorI4AHI4x ra aMiHoKl,IcnorHax nocniAoBHocrefi, BuflBItlTr4
nocriAosHocri renouin, qo KoAyrorb 6inru ra PHK, a mxox inuri
crpyrrypni i Qynrqioparuri Ain-flHrn reHoMie, nepe46auaru i ruogerroBarr4
crpyKTypy 6inris m PHK, cKJraAarr.r reHoMtr 3a ra]HuMvrik cexeeHvsaHHs i
sAificHroearu MoireKynrpuo-rf iloreusrrqHLrfi anaris.
(DKl3. 3AarHicrr nnaHyBarr4 i aHani:ynarn p$ynbrarr.r 4ocni4in is
nu4iaenHx i ananiay AHK, PHK i 6inrin, cr4Hr$y ru{I( i pril( in vitro,
KOHCTPYIOBAHH' BEKTOPHITX TA PCTOU6iTTAHTHI,IX MONEKYJI,4:IIT, BUBqEHH'
ercnpecii tpancrenin, Bn3Hauaru o6'erru resouuoi inxenepii, rrJraHyBarr.r

ra aualisynarr,r eKcnepr{Merrrr{ 3 peraryBaHur reHoN,r is.
Ilporparvnri pesy.nrrarn HaBrraHHq :

IrPl7. fl.uanynaru stailu ra o6upatu MeroAr,r HayKoBoro 4ocni4NeuHx y
c$epi reHerprKr.r, cenerqii Ta reHeru.rHoi iuNenepii eipycin,
nporapiotllqHr,rx ra enrcapioruuHllx opraHisrrlin.
rIPl8. Yrrairu KoprrcryBarr4cb 6asaun AaH:aX, B rKr{x s6epiraemcx
iu(poprraaqir npo crpyroypy renoMie ra ixnro ercupeciro, a raKox
ni4nonigni TpaHcrpprnroMLt i nporeouu, Br,r3Haqaru in silico ouronni
rlapaMsrpl'I lryKneornAHl{x ra anainoruclorHax nocJriAoeHocrefi ) BvrflBltflTvr
nocriAonsocri reuouir, qo KoAyrorb 6inrra :ra pFIK, a raKox inuri
crpyrcrypni i SyurqioHamui 4iaxnxu renonais, nepeg6auaru i uoAerroBarr4
CTPYIffYPY 6irrriS M PHK, CKJIAAATI4 TEHOMI,I 3A AAHI,IMI,I iK CEXSEHVSAHHS i
sAificmoearu MoneKynrpno-$inoreHEru.rHuft alralig.
IrP19. flnauynarn i ananisyuarr.r p$yjrbrarr,r Aocrilis is su.[ireHHx i
aHanisy AHK, PHK i 6inxin, cvHregy ro{K i pHK ,n vitro, rcoucrpyroBaHHfl
BeKTOpHTTX Ta perou6iHaHilrux MoneKyJr AHK, Br{BqeHHr ercnpecii
tpaHcreHie, Br.r3Hasarn o6'emu reuouuoT iHNeHepii, nnaHyBarlr ra
aHalisyearu eKcneplrMeHTr, 3 peAaryBaHrur reHoMie.
IrP17. rrauynaru srafiu ra o6nparu MeroAr4 HayKoBoro AocniANeHna y
cQepi reHerr{Kpr, cenerqii Ta reneruqsoi inNeuepii nipycin,
npoxap ioruqHr.rx ra enrapioruuunx oprauisna in.
fIP18. Yrr.riu.r Kopr.rcryBarr{cb dasanau AaHvx, B flKr.rx s6epiraerrca
in$opnaaqia npo crpyKrypy re'or'ie ra ixuro excnpeciro, a raKox
eilnoeilHi TpaHcKpr{nroMr{ i nporeonau, Bu3Haqarv in silico oqrosHi
napaMerpll HyKJIeorI4AHnx ra auiuonuclorHrD( nocJriAonnomefi , BvrnBJttrrv
nocri4onuocri reuouiu, qo KoAyrorb 6imr,r ra pHK, a raxox iurui
crpyrrypui i QyHxqiouansui 4imnxn reHoraia, nepe46auarn i uo4emonaru
CTPYKTYPY 6iMiS M PHK, CKJIAAATI,I TEHOMI{ 3A AAHI,IM}I iX CEXSEHVSAHHfl i
gAifi cmoearrr MoJreKynrpuo-([inoren eru,tuui,r aHaris.
fIP19. flranyearu i ananisynarr,r pe3ynLrarr4 AocJri4in is sr.rAireHH, i
ananisy l[:IIq PHK i 6inrin, cr.rHr$y trrK i pHK in vitro, xowrpyroBaHH{
BeKTOpHrrx ra perona6inauilrux MoneKyn AHK, BrrBqeHrur ercnpecii
rpancrenin, Bz3Haqarr.r o6'erru resousoi iHNeHepii, lnaHyBarpr ra
analisynaru eKcnepr,rMeHTlr 3 peAaryBaHrrr renoMis.



I 
llicm 3aBeprrreHHr rlbofo Kypcy cry4eur 6y4e:

I 
suaru: teoperuvui ocHoBI{ reneruqsoi inxenepii; BJracrr{Bocri i cuoco6u
BlrKopHcraHHr resso-inNeHepHax ([epuernie; cnoco6u crBopeHrur ra
MeroAtr aHalisy perou6inanrnnx ,{F{K; cnoco6u crBopeHH{ ra MeroAr,r
ana.ui:y rpaHcfeHHlrx oprauisuie; ni,{xolrr Ao peAar-yBaHHr reno^aie i
MeroAr4 resnoi repauii; reoperz.rui ocHoBH MeroAonofi.rHrax niAxolie ao
reHoMHofo peAafyBaHHx nporapioruqHHx i eexapio.ruqHr4x opfauisuin,
cnoco6is KoHcrpyroBaHHrr i nuxopncraHHrr uirpooprauisiraie, pocJrr.rH i
TBapprH 3a AorroMoforo MeroAis reHHoT i renouuoi inxenepiT; npannla
6esnexu B KoHcrpyroeaHHi i europucrauui rpaHcreHHr.rx opraHisuir.

eN{ irH : rrnaHyBarH eKcnepr.rMe Fnr,r 3 M oJreKynfl pHofo KJroHyBaH Hr reu ie,
crBop eH Hr rpaHcf eHHux oprauisna ie ; npono4nrH pecrplrKq ifisuit aHaris ra
6ypyearu (pisuvni Kaprr4 MoneKyn AHK; nJraHyBarr{ i auarisyearn
pe3ynbraru locnilie s ri6pu4usaqii HyxireihoBr4x Krrc Jror, nolirrlepasHoi
JraHrlrof oBoT peaxqii, 3 Br.rKOp r4craunrna uipycHr{x c?rcreM iHrerpaqii,
TpaHcrro3a3 i cafit-cneqnQiuHux perovr6inas, crrcreM pexou6inipnnry i
nporpaMoBaHrrx eHAoHyKJrea3, is ga6egne.{eHHq i oqiurn e$ercrueuocri
excnpecii rroHosaHux reHin; posq'.asyearu saAaqi s rererroHoi iHxenepii.

KJITqOBT CJIOBA I'eu, reHou, reHHa inNeuepir, reHoMHa iuNeuepir, nerrop, rparrc.euuuii
oprasisl,r, peAaryBaHH.f, reHoMa, reHHa repaniq.

@opnrar Kypcy Oqnufi lsao'aHufil

npaKrurrHr4x po6ir ra KoHcyJrrauii Anr KparqororrpoBeAeHHq reKrIlR,
3ACBO€HH'I TEM.

Tenu HaeeAeHo y ra6n.l
Iligcylrrconnfi

KoHTpoJrb. donlra
.uK3aMeH B KIHUI ceMecrpy.
Ycsufi.

Ilpepenniurru Anr Br4BqeHHr Kypcy cryAeHTr{ norpeoyroru 6agoeux 3HaHb s 4ucqnnliu<<leuerura>, <Eiorcxsororir>>, <Eioxinais>, <Mirpo6iororir>,
<Bipyconorir>, <Eioin{oprraa'rurca>>, <<MoneKyJrrpHa feHernKa)), Aocraruix
Irs cnpufinqrra xareropialrHoro anapary.

Hanqa.trni naeronu ra
rexnircu, nri 6y4yrs

BrrKopr{cronynarucr ni4
IIAC BIKTAAAHHfl KYDCV

IlpeseHrarlir, lerqiT, 4ucxycir, po3n,xson sm

llepcoualrsufi rcoun'rorep, 3aranbHoBx
gnepaqifi si cucreir.ru, npoerrop.
OqinrosaHHt npoBoAl4Tbct 3a 100-6amnoro ruxanoro. Eanlr rnapaxoByrorbct
3a HacrynHnrrl cnioei4HorrreHHrM:

o flpanruqui 3aHrmfl: 15 % ceMecrpoBol oqiHru; MaKcr.rMrurbHa
xilrricrr 6anie - l5;

o Jla6oparopui :auxrrr 15 o/o ceMecrpoBoi oqiuxn; MaKcr{MaJrbHa
xilrxicrr 6alie - l5;

o Kosrpolrni savripu (nroayli): 20 yo ceuecrponoi oqinxn;
MaKclrManbsa rilrricrr 6anie - 20, y rouy .rucli:

- 3a sN,ricrosraN,r MoAyneM I (terrau I - 6): sa ei.4uosiAl Ha reoperr.rrrHe
nlrraHHr - 5 6anin; sa posn'aeyBaHHr SaAaqi i crflaranHq cxei\,r

Aocnide 3 reHerrqHoT inNeuepii- 5 6aris; ycboro - l0 6anis.

Heo6xigue o6raAnanHq

Kpnrepii oqinronanHn
(onpeuo AJrfl KoxHoro

BuAy HaBrra.nuroi
4ia.trnocri)



Ilurannq Ao eK3aMeHy

- 3a gMicroer4ru MoAyneM 2 (reuu7 - 16): ga eiAnoeiAb Ha reoperr,rqHe
rrr4TaHHr - 5 6anin; sa posn'rsyBaHrrr :a4avi 3a cKJraAaHH, cxeM
4ocni4ie s reHoN{Hoi inNeuepii - 5 6alin; ycboro - l0 6aaie.

o Ergauen: 50Yo ceMecrpoBoT oqinxu; MaKcHMrurEua xilrric$ 6anie -
50, y rorray .{prcri:

- 3a silnoaili Ha reoperr4qni uuranns - 30 6anis,
- 3a posn'r:yeaHHr saAaqi g resonasoT iuNenepii - l0 6anie,
- 3a cKJraAaHHr i no.scuesnr cxeM npoBeAeHHr A0Cl4iNesr g reunoi i

renousoi inNeHepii- l0 6anis.
llilcyuroea MaKcr4MurJrHa xilrxic'rr 6anis - 100.

l. flpe4rrler reuousoi iHNeHepii. fenna, feHoMHa ra mirusna
iHNenepir. flepe4yrr,ronrr Bt4HT4KHeHH-f, i ocHosHi erann po3BrlTKy
resousoi inxenepii.

2. flisHasaruHe i nparruuHe 3HaqeHHr resousoi inNeuepii. cycninrHe
cnpuftuxmr reHernqHol inNenepii, eru.{ni i npauoei npo6nerrau iT
BprKopLIcTaHHr.

3. Cucreuu pecrpnxqii'-nro4u$iraqiT Tuny I, III i IV.
4. Cucreuu pec'rpurqii'-rvro4ra(piraqiT Tzny II.
5. llpnHqrann Br.rKoptrcraHHr eHAoHyKJrea3 pecrpr,trqii Tuny II y

reHerr,rqHifi inNenepii.
6 . Yiraoeu po3rrlerJreHHr AFIK eHAoHyKJrea3aMr{ pecrpurrliT.

@parqionyBaHHr ([p arna eHri n IFIK sa AonoMororc eirenrpo$opesy.
7. MeroAra no6y4oeu pecr:purqiftHr.rx Kapr. llo6yaoea Qi:uunux rapr

xpoMocoM (PFGE-xapr).
8. Bracrueocri i europucraHrur B feHerriqHifi iuxeuepii.{F{K-a:u I,

eK3oHyKrrea3 I i IU, eK3oHyKneffiu $ara 1,, uyrleas S I i Bal3l.
9. Bracrneocri i nuropucraHHr B reHerrzqHifi inNenepiipu6ouyrneas

A,T1iH.
10. Bnacrunocri .{FlK-uoriuepas i cnoco6u ix nnrcopncraHrur y

reHerra.rHift inNenepil. .{HK-noniiraepa3a I E. coli m iT KreHos-
Spanraenr.

I l. flHK-noniuepasu 6arcrepio(farin T4 i T7.
1 2. PHK-sarexni [F{K-nori naepasu (snoporui rpaHcKpr4nras n). c uHres

Kff{K 3a AoroMor.oro 3BoporHoi rpancrcpnnruBtr.
13' Blacrrasocri PHK-norirraepar ra cnoco6u ix nurcopucraHHfly

reHeru.rHifi inNenepii.
1 4. lloniirrepzBHa JraHrlroro Ba pearqir Gnp). flpuHqnn fIJIp. I{nrnu

IIJIP.
I 5 . Xap arcrepucrr,rKa ffiK-norirr,repar, axi Br.rnop ncro Byrorbc.fl y lIJIp.
16. PisHoer.rau IIJIP ra oco6ilaeocd ix 3acrocyBaHnq. fIJIp B peaJrrHoMy

qaci.

L 7 . frpumrynr npoBeAeHHr MoneKynrp noi ri6pu4usaqii nyroreinon ux
Kr{cJror. Yr'rosu AeHarypaqii ra peacoqiaqii nasqrorie uyxleinoerx



KI,ICNOT.

18. Pa4ioarcrusHi i nepa4ioarcrueHi Naimu {HK ra MeroArr ix eHeceHHr i
BII'BJIEHH'.

19. Bapianrra ri6pu4zsaqii uyxleiuonux Kr4crror. AHK-AIil(
ri6pu4ra:aqir sa Caysepnou. Northern-6lor-ri 6puauzaqh.

20.fi6puauza\is uyrleinonux Kr.rcnor in situ. Texnororiq EtK-
rrairponaarpuqr.

2 I . OurosHi eracrneoc'ri uerropurx MoneKyJr. Knacr.r([ixaqir
BeKTOpHr.rx MOneKyn.

22. cnoco6r{ KoHcrpyroBaHHr urasuiAsux nerropie. Berropu Ha ocHoei
penniroHie nlasnaiA ColEl i pMBl.

23. cuoco6r4 KoHcrpyBasru i cererrlii perorra6iHaHrHr,rx IFIK Ha oqrosi
n.uasu i4unx ne.rropie.

24. IlJryuui gp iN4Noni ra 6arrepi fi ni xporraocoMr4.

25. T A- i Topo-xnoHyBaHrur.

26. Merorua KJroHyBaHHr, He3aJrexHi ni4 niryraHlr in vitro.
27 . Gatew ay-KJroHyBaHHr.

2 8. My"rrsrucef MeHTHe s6upaHHr 3 BlrKopr.rcraHHr M B ioB ricks.
29. Mero,u Golden Gate.

30.Isorepuiuue s6rapaHrur cerMeHrin IFIK 3a MeroAoM fi6cona.
31. MymrncerMeHrHe :6upaHnx 3 Br,rKopr.rcraHHrM nira.:noi quxrivnoi

pearqiT (LCR).
32. ogrosHi oco6nusocri, nepeearra i He4oriru nipycHnx nerropin.
33. Oco6rueocri reHoN.ra 6arrepio(para 1, xr ocHoBr{ Ant

KoHcrpyroBaHFur BeKropie. Tunoni nerropu Ha ocHoei 6arcrepio(para
1,. Cuoco6u celercqil perona6iuaH.ruux ),-$arin.

34. Kocuian. CrnopeuHx xocrvri4uux 6i6niorer reHolaie. Cucreun
naKyBaHHrr ),-ruil( in vitro.

35. Byaona reHoMa i qurn po3BprrKy 6arrepio$ara Ml3. Ey.{ona i
Br{KopricraHnr Qarnai4.

36.llopiunrJrbHa xaparrepr.rcrrdKa nercropin Ha ocHosi eipycie rnapuH i
pocnrrH.

37. Ey4ona i xnrreerfi qr,rKir perponipycie. feuouu perponipycin.
fesou nipycy inayno4e([iqlrry rrroAr{Hu HIV-1.

38. Ey4ona snoporuol rpaHcKpnflra3ura iurerpa.:u HIV-I. Mexanisr,r
snoporuoi rpaHcKpunrlii ra inrcrpaqii HIV-ru{K u xlirnuuy m{K.

3 9. 3aranrsi np nu qnnu KoHcrpyro BaHHq i Br4 KoprdcraHHt
perponipycHr.rx BeKropin. llepenarrE i seAoliru perpoa ipyc Hkrx

cr.rcreM. Cucreuu nerropin Ha ocHosi HIV-1.
40. Ey4ona feHoMa aAeuoacoqifioeaHrax (AAV) eipycin rK ocHoBr4 AJrt

KoHcrpyroBaHr{.{ BeKrop in. KoHcrpyroBaHHr i nuropucrauux
rerropia Ha ocHosi AAV.

41. feHna repanir sa AonoMoforc eerropin na ocHosi renrnnipycie i



AAV. rlpo6neuu reHHoi repanii Ha oc"o"i-ipy*r"i 
"er.opiaIIIrqxu BAocKoHaneuHr nipycHnx nercropin.

42. KnacuSixaqis rpaHcrosoHie. OcHosni xiuiqui pearqii, xrci
raralisyrorb rpaHclo3a3r4.

43. E$ercru rpaHcro3oHie. (*xn'ennfi qurn> TpaHcno3oHa. perym{ia
KoHTponb rpaHcnosraqii.

44. Ey4oea rpaHcno3oHie Tnj i Tn-?.
4 5 . o cnoeHi naexanisruz rpaHcno3r.rqii: nepend rc arvtB*a, penrirarunua,

KoH'lorarngHa.

46. Tn7 i Tn 7-noai6ui rpaucno so'ru. Tn7 -no4i6ni TpaHcno3oH u, ,,xi
naicrqrr CRISPR-Cas-cr4creMr4.

47 . xaparcreplrcrr,rKa cyneppoAr4 Hr4 rpaHcnosoHis ITm (T c I /m ariner).
48. PenoHcrpyxqix i crpyxrypa TpaHcrro3oH a Sleeping beauty.
49. Mexanis^,r eKcrllrsii ra iHcepqii rpancnos olieTcI/mariner Ha

rpuxra4i TpaHpno3oHa sleeping Beauty. ponr 6inris ruirnHu
rocnoAap.fl B TpaHcno3utliT Sleeping beauty.

50. TpaHcn osou pi ggtBac. MexaHisrE excqusiT ra incepqii pi ggtB ac.
51. BzrcopucraHHr sleeping beauty i piggBac s reHoNaHift inNeHepii.

flepenarn i ue4onixn'rx nuropucraHHr.
52.llopinHrHrur rpaHcnogosin i nipycin rK 3HaprAb reHouuoi iuxeuepii.

f i6puani rpaHcno3oH-ripycui BeKropr.
53. Kacnosouu. Cucreuu Cas-rpaHcno3oH (CRISpR_Tn).
54. Eiuapni eerropui ct4creMr.r rpaHcno3r.rqiT. flaparraerpr4, 3a sKr4Mvl

oqiurorcrr esercrunuicrb Br.rKopr'craHHr rpaHcnogoHis s reHor{Hift
iHNenepiI.

55. Oco6nunocri, nepeBarr', ueAoliru rpaHcno3oHHor' MyrafeHe3y.
5 6. B ercrop pr AJIA TpaHcno3oHHof o MyrareHe3y.
57. Cxeua npoBeAeHHfl TpaHcno3oHHoro MyrareHe3y, anatizy i

BrrKopr4craHus. fioro pesynrrarie.
58. Tnnu cafir-cnequ(piuHux pexorrr6inas. c:rpyrrypa i rrrexanignr rii

caftr-cnequQiuHrx pexonadina:. perynaqix ercnpecii cafir_
cnequ(piunux perou6i Has.

59. caft'r-cuequQiuui pexor'r6iua:u cre i Flp. perorra6inaqiftni npoqecr',
qri raranisyroru Cre- i Flp-perona6inasu.

6 0. cnoco6r.r Br4 Kopr4 craHux cre- i Flp-p erorra6i nas. KoncrpyronanHa
<6esrt'rapxepHr{D) rrrraMin g rereqiqMr4 Ta iurerparlirnau reHin;
orprrMaHrur He3 BoporHr.rx cr e I I o x p -, F lp/ F RT-zatexHrx incepqifi ra
ineepcifi.

6 1 . Cafu-cnequ$iuna iu:rerpasa 6arrepio(f a ra rqC34 i npunqzn iT
BraKopr,rcraHHr B reHoMnifi iHNenepii.

62. lrpuuqun perorra6inoreu'oT iHxeuepii. fonaorori.{ua perorra6iuaqir
rK ocHoBa percou6iuipraury.

63. MexanigNa RecBCD- i RecF-sanexuoi rouororiquoi peronabinaqii.



64. Red-cr,rcreMa 6arrepio([ara L i npznrlrr"''li'3acrocy"aH* y
perou6inipr.rury.

65. RecBT-crlcreMa roMorori.rHoT pexorradinaqii nsrra6.qoiAnoro npo(f ara
Kac I ll 3acrocyBaHHr y peroM6iuipunry.

66. ocnoeHi napiaurz 3acrocyBaHux pexorvr6inipzury. ,{eneqii reuin y
xponaocol,ri 3a AonoMororc perorra6inipuHry. flprrrae KJroHyBaHrur

,s{I( i cy6ruonyeaHur 3a AonoMororc perorrabinipr,rnry.
67 . lrpuu4un MynbrnnJrercHoi aBToMarr.r3oeaHoi reHouHoT inxeuepii

(MAGE). OuroeHi napaMerpu, nepeBarr.r i He4oniru MAGE.
6 8. Ilpr.rpoaa xoyuiHry. posuoscrcAxesicrr i HonaeHuarypa

xoyuinronux HyKirea3. crpyrrypa xoyuinroenx HyKJrea3. cainu s
AHK, sa sri Airorr xoyrraiHroni HyKJrea3r.r.

69. BrEropzcraHHr xoyiuinronux HyKJrea3 4na iH4yryBaHrur
rourorori.rHoi ra nerouorori.rHoi perou6inaqiT i reuuoro
Taprerr,rHfy. flepeaaru i He40rixr,r BrrKopr.rcrauua xoyuiHroBr{x
HyKJrea3.

70. Penapaqia 4nonulKoBrD( pospunin IHK sa NaexaHisr,raMu
rouororiquoi pexorra6iHaqii i <s'e4HaHHr HeroMoJroriqnnx riHuis).

7 | . frpn*ryrr BrrKopr.rcraHrur nporpaMoBaHr4x HyKJreB n reHousift
iHNeHepii. Bramusocri eHAoHyKJreasu FokI, eaxrr,rei ans iT
BtrKopr.rcTaHrur B npoIpaMoBaHAX HyKJree,ax.

72. <<Ifnuxoei nanrqi> rK clpyKrypHi raornsn 6ilrin, qo
Br.rKopr{croByrorbcr e reHor\,rHifi inNeuepii.

73. Hyr-rreasrr Ha ocHoBi zFp - zFN. cnoco6u sa6egueqeHHfl
cnequ(pivHocri ZFN. Bnau peAaryBaHrur feHoMa, xri uuronyrorr sa
gonouororc ZFN.

74.Eygona i sracrusocri nyxneas Ha ocHosi TAl-e$erropnux 6inris.
75.fiusafin i cnoco6lr Br,rKoprzcranns TALEN. oalrropu, sKi nuruearcrr

ua e$exrnnHicrr ZFN i TALEN.
76. Biarcpnrrr crlcreM cRISpR-cas. flpranqr.rn QynrqiouyBaHH, clrcreM

cRISPR-cas. 3na.reHHr cr.rcreM cRI spR-cas Arur nporapiorie.
77. PosnoecroAxenicrr, xraca$iraqix i nor'renKJrarypa cr4creM

CRISPR-Cas.

78. Cuaa i rDysnqii upolyKrie ocHoBHr.rx rpyu renin CRISpR_Cas_
cr4creM. OcrroeHi (f yHrqi onanrni rvro4yli CRI SpR-Cas.

79. Opranisaqir cucreu CRISpR-Cas xlacy 1.

80. cncrerr,ra cRISPR-cas rany I. Iurep(fepeHqix 3a yqacrro KoMrnexcy
Cascade.

81. Cucrerran CRISPR-Cas rnny III, naqileui na pHK i ruilC
Inrep$epeHqix sa yqacrro Casl0 i Csm6.

82. OpraHisaqir cucreu CRISPR-Casrctacy 2.
83. By4ona i LrexanisM 4ii Hyrleasu Cas9. Inrep(pepenqir sa yrracrro

HyKJretnH Cas9.

l0



84. Cncreuer CRISPR-Cas'runy runy V. CasI2. tnrep6epeHqir oa
yqacrro Casl2.

85. Cuc'rerr,ru CRISPR-Cas rnny VI, naqileui na pHK. InrepSepeuqia
3a f{acrro Casl3.

86. MexauisN{ cRISPR-cas aAanraqiT. Ha6yrrr cneficepin. <flpocru i
<<npafiuonaua> a4auraqir.

87. Mexanisrvrra sano6iraHrur anroiuyuuoi ni4noni4i npu

$yHrqioHyeaHHi cncrevr CRISP-Cas.
88. Ey.qoea i uexasigr'r 4iI anru-cRlSPR-cas (Acr) 6iirnu. ix sHa.reHHt

AJrr rexHoJrorift , sacuoBaHr{x Ha BzKopr4crasui CRISpR-Cas.
89.llpraHqunu i ocHoeHi emnu rcxuororifi reHoMHoro peAaryBaHrur 3a

AonoMororc cr4creM CRISPR-Cas.
90. @axropu, nxi BrJrr4Barorb na e$errznnicrr CRISpR-Cas -

pelaryBaHHr.

91. Bn6ip cas-binnie Anr peAaryBaHHr reHoNrie. Bnacrpreocri i
BtrKopracraHs.s 6inrin nCas i dCas.

92.[uzairu sgPHK.

93. crparerii rra inirra isaqii neqinron nx e(perrin f eHoM Horo peAaryBaHHfl
3a AoroMororo CRI SPR-Cas-cucreu.

94. Horayru i sauirqeHHr reHie 3a AonoMororo cprcreM cRISpR-cas
95. Xpolaoconrua isNesepir sa AonoMororo cr4creM cRISpR-cas.
96. Pe4aryraHHr urorr{crLrx ocHoB i nporpair,roeaHuracnraftcnsr ga

AonoMororo CRISPR - Cas-cucreu.
97. Perynaqir rpaqcrpznqii i peaaryBaHHr enireHouy 3a AonoMoforc

CRISPR {as.rexuonorifi .

98. BuropucraHHr cRlsPR-cas-cprcreM y rcHerr4rrHorray crpnuinry i
xapryeanni.

99. BraropucraHHr CRISPR {exHorrofifi e aHrunipycnifi i
auru6arrepifi nifi repanii.

100. 3acrocynauns CRISpR-Cas cucreM Ar'Aiaruocrnru i
resnol repanii 3axBoproBaHb.

101. Buxopncraus.gcRISpR-cascr.creMAJrrKoHcrpyroBaHH,
o6'ercrie 6io.rexnolorii.

r02. ocnoe'i npr.rHurrfln i uero4uvHi nirxorr.r y currernunifi
6iororii, cnprMoBaHifi Ha lusairu i pe4arynanHs reHol{ie.
B i4nai HHo cri rra ix HarHBHr'Mr.r i c'Hrsrr4q HuMu reHoMaMLr.

103. o*rosHiMeroAHxinaiquoroixinairo-(pepMeHrarr,rBHoro
cr4HTe3y orirogyrreoru4in, renis i peryJrrropHux ereNaeHris
feHoMa.

104. cxraAanHq c'HTerr{qHux reHoraie s Sparuenrie. BLrrereHH,
i nunpaueHH{ noMLtJroK nprr cxraAauHi cr.rHTerr{qHux reHoN{ie.

105. TpaucuauraqiscurneuqHr4xreHoNris.
lq6. PecrpyrrypusarlisHarlrBHr.rxreHonlisMero,qaMr{reuouuoi

l1



inNenepii. cnrnernqsi resouu g niAenqeHoto cta6in"trictto ta
iuurauu KopprcHr,rMlr oco6il{eocrrMrl.

107. PeuporpanryBaHH,f,reHerr,rr{HoroKoAy.BapiaHrusar\,riHr.r

roAoHis: cynpecir HoHceHc-Ko4ouin, nounpecir cunoHiNai.{Hrax
xoAoHie.

108. o'roeHi niAxora 4o iHNeuepiT oproronaabHrrx cr4creM
cvHTesy 6inra.

109. Konueuqiquisiua.nrnororeHoMa.KoHcrpyronanux
opranisuin g uiniualrHnM cuHTerr4rrHr.rM reHoMoM.

110. 3acrocynaunrni4xo4iecr4HTeruqHoi6ionorii,rlJrrBrrBqeHHt
Teopernr{Hux npobleu 6ionorii Ta KoHcrpyroBaHrur o6'erris
6iorexnonorii.

111. o.*roeHi niAxolr.r 4rr sa6esneqeHHr eSeruanHol excnpecii
rpaucreHie. Ey4oea eercropin excnpeciT.

112. MeroApr BuBqeHHr rereponoriuuoi excnpecii renis.
BuropucraHHfl pefloprepHr4x reHie Anr ananisy erccupecii reHis.

113. Terpaqnrrin-iu4yqr,r6e*sicucreMr.rKoHrponroercnpecii
reHie i ix nuxopucraHHr y BeKTopax AJrr reHoMHoi iuNenepii.

lr4. onruuisaqir ercnpeciT xroHoeaHnx renie 3a p:xyHoK sN{i'ra
ix xo4ouuoro cKJraAy, cra6inigaqii rupHK i perorr.r6inaHrHnx 6inrie.

115. feuernqHacra6imsicrbrpaHcreHuuxopraHisuie.
116. flpaezna 6egnerz trplr KoHcrpyroeanui i unropucmuHi

TpaHcleHHr4x opraHisnaie.

lI7. TpaHcreHHi opraHisnau i npo6lerraa s6epeNeHHx i
ni4Hoeleunx 6ioaori.{Horo pisuoruasims. BraHopucrauur
reHeru.rHoi iHNeuepiT y [plrpoAooxopoHHoMy ueseAxnaesri.

I 18. feuna repanir, reHoMHe peAaryBaHHr i npo6ner'ra oxopoHr4
reuo([ou4y nroArrHr,r.

Aurery-oqinxy : Meroro oqiurceanur rrcocriffi
3aBepueHHro Kypcy.

Ta6naqs I
<fesousa i

Telaa saHsu
(nepelir numur)

(Dopnaa Aisnrnocri
ra o6csr ro.rlrzH

,{o4arxona nireparypa /
pecypc Anr BrrKoHaHHt

Molynr 1. ManinyffoeaHHr oxpeMr4Mr.r .ffi
flpe4uer, eranrl
po3BraTKy i gna.reHHs

reHuoi ra resonasoi

Jlercqii - 2 roa,
canaocrifisa po6om - 6 rol

Brac'rueocri
HyKJrea3 ra cnoco6n

Jlercqii -2 ror
na6opar. zayrtrw, - 4,
cauocrifisapo6om-8rot

t2



|EHETI,ITIHifi

iHxenepii.
a
J Bnacrzsocri [FIK- i

PHK-noliuepa3 ra
cnoco6z ik
BxKOpHcTaHHJT y
reseruqsifi
inNenepii.

Jlerrrii - 2 rog,
la6opar. 3ayxrrn - 4,
cauocrifiHapo6om-8ro4

I ruxreur

4 Morexylrpua
ri6pu4reaaqir
nymeiHonux
KI,ICNOT.

Jlerqii -2 ror
npaKT. 3aHrrrq -2 rog,
cauocrifiuapo6om-8ro4 I ruxAeur

516 Konc'r:pyronaHnq i
celercuir
peronr6inaHruux
Monexyn AHK.
llnarui4ni BeKTopr4.

flom-Koen-Eofiep
METO.IIU.

Jlenqii -4 ro4,
na6opar. zautrtx-4,
calrocrifina po6ora - 8 ro.q

I rnxAeur

Mo4ym 2. IsNesepis renov B.
Berropra Ha ourosi
6amepio(parin.

Jlexqii -2 rog,
npaKT.3aHrrrfl -2rog,
cauocrifiua po6ora - 8 roa

I ruN4eur

8 Bercropu Ha ocHoei
eipycin rBapr4H.

Jlerqii -2 rog,
rrpaKT. 3anflTrr, -2 rop,,
cauocrifisa po6ora - l0
foA

I ruNgeur

9 TpaucnosoHr,r rK
3HapflAp.ri reuousoT
inNenepii.

Jlexqii- 2 rol.,
ra6opar. zauarrx-4,
cauocrifisa po6ora - 10
TO/I

I ruxneur

10 Caft'r-cneqra$ivHi
perovr6iua":u ra ix
BrIKOpr,rcTaHIUr y
resouHifi iHxenepii.

JIexqiI - 2 ros,
canaocriftna po6om - 8 roA

I rraNAeur

t1 Pexorvr6iuipr,rHr y
resonanifi inNenepiT.

Jlexrlil -2 rog,
rrpaKT. 3aHrrrr -2 roy,,
cauocrifisa po6o.ra - 8 roa

1 'rux4enr

t2 XoynaiHroni i
nporpauoeani
HyKJre€Br4 ZFN i
TALEN ra ix
BXKOpr,rcTaHlur B

resonaHifi iuxenepii.

Jlerqii -2 rog,
cauocrifisapo6om-8rol

I rnN4eur

13,14 Cumenau na6yroi
iuyHHocri 6artepifi
CRISPR-Cas.
fesouHa inNeuepia
3A AOTIOMOTOrc

Jlexqii - 4 ro4,
rrpaKT.3aHrrrs-4rol
cauocrifina po6ora - l0
TOI

2ruxsi
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Jlerqii-2 ron
npaKT.3aHrrrr -2to4,
canaocrifina po6ora - 8 ro4

Ercnpecir
'rpaucreuin.

Jlexqii-2 ro4,
npaKT. gawtr:rfl-2rop,,
cauocriftHa po6ora
8 rol

Birrop OEAOPEHKO

"floro,uxeHo"
f orosa MeroAr,rrrHoi pa4u
6ionori.rHoro Qarymrery

ifi |OHqAPEHKO
p.
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