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BII 3 3ATAABHOI FEHETHUKH %%
TeopeTHYHE 3aHATTSA (AeKILLis) 3

Tema: 'enernuyHo MoaudiKoBaHa MPOAOBOABYA CHPOBUHA

[IaaH:

1. CrBOpeHHsS reHeTHYHO MoAN(IKOBAaHUX POCAUH

2. Kowmmnawnii gkKi BHUKOPHUCTOBYIOTH TI€HETHYHO MOAU(IKOBaHI
IHTPEOIEHTH

3. IlepeBaru Ta HeOe3NEeKH 'eHETUYHO MOAU(IKOBAHUX POCANH
4. JocaimskeHHd 'MO Ha g9KicTh Ta 0€3I1eYHICTh
5. Metomu BugaBAeHHI MO Ta iX MOXIIHUX

1. CTBOpeHHS T€EHETUYHO MOAU(PIKOBAHUX POCAUH

B VYkpaiHi icHye 3akoH YKpaiHnu «[Ipo mepzxkaBHY cucTeMy
b6iobe3rieK MpPU CTBOPEHi, BUIIPOOYBaHHI, TPAHCIIOPTYBaHHI Ta
BUKOPHUCTAHHI TeHETUYHO MOAU(PIKOBAHUX OPTaHi3MiB» YMHHUH Bif
31 TpaBusa 2007 poky. B upomy 3akoHi nepmior € Ctartsa 1Tepminu
Ta BU3HAYEHHd. 3rigHo I1i€l cTaTTi MAaEMO Takli BU3HAYEeHHI:

leHeTUYHO iHXXEHepHa MOiIABHICTH — TMIpakTu4dHa cdepa
IiIABHOCTI, TIIOB’d3aHa i3 CTBOpPEHHSIM, BHIIPOOYBaHHAM Ta
BrrpoBazkeHHAM MO B 00ir.

leneTnyHo MoOANQIKOBaHUM OpraHiaM, JKUBUK 3MiHEHUHU
opraniam (I'MO) - Oynb-gakuii opradiaM, y SKOMY TI€HETHYHUH
Marepias 6yB 3MiHeHHH 3a JOTTOMOTOIO IITYYHUX ITPUHOMIB II€epeHOCY
reHiB, dKi He Bi0yBalOThCd y IIPUPOAHUX YMOBaX, a caMe:

- PekomMbGiHaHTHUMH  MeETOIAMH, AKi riepeadavyaroThb
dopMyBaHHA HOBUX KOMOIHAIlil T€HETHYHOIO MaTepiasy
IIIAAXOM  BHECEHHd  MOAEKYA  HYKAEIHOBOI KHCAOTH
(BupobOAeHUX y Oy Ab-sIKHY CII0OCIO 330BHi OpraHiamMy) y Oy ab-
AKUU Bipyc, bakTepiaabHUU Maa3Mminm abo iHIIy BEKTOPHY
CHCTEMY Ta iX BKAIOUEHHS 0 OPTaHi3My rocriogapsi, B SKOMY
BOHU 3a3BUYal He 3yCTPIUalOThCd, OJHAK 3aTHI Ha TpUBaAe
PO3MHOIKEHHSI;

- Meromamu gKi nepenbadaroTh Oe3rocepenHe BBEOEHHS B
OpraHi3aM CIaIKOBOIO MaTepiaAy IIiITOTOBAHOTO 330BHI
OpraHi3My, BKAIOYAI0YH MiKpPOiH €KIIii Ta MiKPOIHKAaIICYASIITii;

- 3AUTTI KAITUH (Y TOMY YHCAL 3AUTTS MIPOTOIIAA3MH)
MeTogaMu Tibpuausailii, KOAM >XWBi KAITUHHU 3 HOBHUMHU
KOMOiHAIliIMB TeHEeTHYHOro wMarepiany (oOpMYyIOThCd
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IITASIXOM 3AUTTS ABOX ab0 GiAbIIe KAITUH Y CIIociO, AKUH He
peaaizyeThcs 3a IIPUPOAHUX 0OOCTaBUH.

[Ipoaykuig, orpuMana 3 BukopucranaaMm 'MO — npoaykiid, B
TOMY YHCAlI XapyoBi ITPOAYKTHU Ta KOPMH, TEXHOAOTISI BUPOOHUIITBA
daKoi nnepeadadae Bukopucranisg MO Ha 6yab-sSKOMY eTarli.

Toxx, KOAM MU BU3HAQUUAUCH 3 TE€pMiHaAMHU Ta IMOHATTSIMH,
IIOAUBHMOCH, & 9KHUM € YHHOM CTBOPIOIOTECA ['M pocanHu. 'enHa
iH>KeHepiag 6a3yeThbcs BCe XK TaKH O0araTro B YOMY Ha TPaIUIIHHIN
ceaekIlii. OMUAEHHSM OAHIE] pPOCAMHH IHIITOI0 MOXKHAa CTBOPUTH HOBUH
COPT 3 HEOOXiTHUMH BAACTHUBOCTSMH 1€ CTaTeBUH HIA9X). [IpoTe Taka
CeAeKIlis 3aiimae OaraTo uYacy, a IIle IIepelaeTbCcsd He OIAWH
KOHKPETHUM T'€H a I[IAU HHU3Ka iX.

POCNMHa- . KomepuidtHuii Hoswii copt
AOHOP COPT POC/IUHMU POCINHU

ed in BioRender.com bio

A reHHa iHXKeHepii [O03BOAdE BBOOUTH y POCAWUHHU OIWH
KOHKPETHHH 00paHu# T'eH, MIASTHKHU NeHy abo KiabKa IeHiB, HaBiTb
SKINO V BUXITHOMY I'€HOMi BOHU He OyAU PO3TAIIOBAaHI HOPSII.

J1lo reHOMY POCAMH MOXKYTh OyTH BBEZIEHI T'€HU iHIIINX POCAUH,
OakTepiti, TBApWH i, HABiTh, I'€HU AIOAUHU. [€HU YacTo BBOIATH
PI3HUMU MIAIXaMU OOHUM 3 SKUX € BUKOPHUCTAHHS BEKTOPIB OAd
nepeHocy reHiB. OOHHUM 3 HaM3aCTOCOBAHIIINM BeKTopoMm € Ti-
mAa3Mizaa.

[IpUXIABHUKU TPAHCT€HE3Y HAIIOASITAIOTh Ha BEAEYE3HUX
TIepCIeKTUBAaxX 110 iX BiAKPUBAaE TakKa TEXHOAOTIsI, 00 IIi TEeXHOAOTI
CIIPULIOTH JIOCATHEHHIO KIABKOX BasKAUBUX 3aBIIaHb
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arporIpOMHUCAOBOTO CEKTOPY, sKi ¥ IOCTaloTh IE€pes TeHHOI
IHXKE€HEPIEID0 POCAUH.

.

PocnuHa- . Komepujinuin HoBwii copt
AOHOP COPT POC/IUHHU POCNUHA

BaxaHwii reH

ted in BioRender.com bio
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B Hamr yac B arponpoMHCAOBOMY CEKTOP1 BUPOIILYIOTh A0 74%
KyABTYP CTIMKUX /10 TepOinumaiB, no 17 % - CTiiKUX M0 IIKITHUKIB, a
OCh dYacTKa CTiHKuX [0 BipyciB, OakTepili Ta TIpHUOKIB KyABTYP
CTaHOBUTBH AHUIIIE-HO TIiABKHU 0iag 1%. Tomy poboTu 3 reHeTHYHOL
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TpaHcopMallii POCAUH AAd HaJaHHS CTiHKOCTiI caMe ¥ OCTaHHBOMY
HaIIpsIMi € Oy>Ke akKTyaAbHUMU.

OcCHOBHI 3aBaHHsI T€HHOI 1HXKE€HEPil POCAUH:

. OrpumaHH4 TiOpUIiB

. PicT, po3BUTOK Ta XKUBAE€HHSI POCAUH

. CTIMKICTB O BipyCiB

. CridikicTp mo 6akTepiit Ta rpubKiB

. CTifiKicTh M0 repOirumiB

. CTiKICTD OO0 HMIKIAHUKIB

. CTIMKICTP OO0 IIOCYyXH, BHCOKHX TEMIIEPATyp Ta 3aCOACHHH
I'PYHTIB

8. CTIMKICTh 40 XO0AOAY Ta Bil’EMHUX TEMIIEPATYP

9. CTIMKICTh OO0 KHUCAUX I'PYHTIB

10. CTilKICTD 10 BaXXKUX METAaAIB

11. JKicTh MpoOayKITii

NOoO ok W=

2. Komnanii gKi BHUKOPUCTOBYIOTb TI'€HETHYHO MOAU(iIKOBaHI
IHTPEdIEHTH

B cBiTi BX)e myxe Oararo KOMIIaHii BUKOPHCTOBYIOTH ITPHU
BUPOOHUIITBI cBO€] npoayKitii T'MO 4uu iX MpoAayKTH Ta ITOXiTHI.

Cepen HUX TakKi:

Komnanig-BupobHUK Kelog’s: maacriBui (Com Flakes, Frosted
Flakes, Rice Krispies, Smacks, Froot loops, Apple Jacks, Smart Start,
All-bran, Just Right Fruit&Nut, Honey Cunch Corn Flakes, Raisin
Bran Crunch, Cracklin Oat Bran), BUCIBKM 31 cMakoM sI0AYKa,
Kopuili, yopHuti (All-bran Apple Cinnamon /Blueberry), mmokoaasi
ginncu (Chocolate Chip), meunBo 3 HauuHKo0 (Pop Tarts), meuuBo
(Crispix), Toctu 3 HanoBHIOBadYaMu (Nutri-grain).

KoMmnanig-BupobHUK Mars: M&M'’s, Snickers, Milky Way, Twix,
Nestle, Crunch, Milk Chocolate Nestle, Nesquik, Cadberry,
Fruit&Nut.

Kommnanig-BupobHuK Hershey’s: Toblerone, Mini Kisses, Kit-
Kat, Kisses, Sami-Sweet Baking Chips, Milk Chocolate Chips, Reese’s
Peanut Butter Cups, Special Dark.

KommnaHig-BupobHuk Heinz: Ketchup, Chil Sauce, Heinz 57
Steak Sauce.

KomMmnanig-BupoObHuK Hellman’s: Real Mayonnaise, Light
Mayonnaise, Low-Fat Mayonnaise.
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Komnanig-BupobHUK Coca-Cola: Coca-Cola, Sprite, Cherry
Cola, Minute Maid Orange, Minute Maid Grape, Milk Chocolate,
Chocolate Syrup, Special Dark Chocolate Syrup, Strawberry Syrop.
KomMmmnaHig-BupoObHUK Pepsi Co: Pepsi, Pepsi Cherry, Mountain
Dew.

Komnanig-Bupobuuk Frito-Lay/Pepsi  Co 3a3Hadae 110
FeHEeTUYHO MOAN(IKOBaHI KOMIIOHEHTH MOXKYTh MiCTUTHCH B 0Aii Ta
IHINUX IHTPemiEHTAax.

Jlo Toro XK cepen MPUKAAIiIB reHeTHuYHoi MoaudiKarlii MoxkHa I
1 Takil 110 OIIMCaHil HHUZKYeE.

Y reHOoM CBUHIi BBE€AU I'€H IINHWHATY SKHUU CIIpHUsSE YTBOPEHHIO
depmenty FAD2 garuii mepeTBOpPIOE HACHUYEHi KUPHI KUCAOTH Y
HeHaCHU4YeHY AIHOAEBY KHCAOTY KiABKIiCTB s1K0i 36iabnIyeThcd Ha 20%.

1106 30iABIITUTH BMICT ITPOTEIHY y COi reHH Opa3uAbCHKOTO ropixa
CXPECTHUAHM 3 TeHAMU CKOPIIiOHA 3 METOI0 OTPUMAaHHS IMYHITETY ITPOTH
KoMax i 30iABIIIEHHS MacH.

AIOCBHKY T€HU TPAHCIIAQHTYBaAN Y M SICO CBUHEHN depes 1110 BOHO
CcTaAo OiABII HIABHUM Ta OTPUMAaAO COAOAKYBaTHU MpHUCMaK.

Y reHoM aAococs 6yAO BBEZIEHO I'€H POCTY (PopeAi uepes 1110 Bara
pub 36iabpmIHAACE 40 250 KT.

Mopo3ocrtiiiki ToMaTu 6yA0 OTPUMAaHO IIPU BBEOEHI Yy T'€HOM
reHiB pu0. Hapasi icaye mpuHaiiMmHai SO0 pisHUX COPTIB TPaHCreHHUX
POCAUH JO3BOAEHUX A BUKOPUCTAHHS Y THUX YU iHIINX KpaiHax.

‘((Tf‘

3. [lepeBaru Ta HeOe3MEKN NreHETUYHO MOAU(IKOBAHUX POCAUH

Cepen mnepeBar BUpPOIIyBaHHA TPAHCIEHHUX POCAWH CAiL
3a3HAQ4YUTH, B IIEPIILY YEPTY, iX BUCOKY BPOXKAWHICTH Ta CTIMKICTD, 1110
JO3BOAdE 3MEHIIyBaTH BUKOPUCTAHHA IIECTHUIHMIAIB, II0, B CBOIO
4epry, 3MEHIIIY€ BIIAUB Ha JOBKIAAS arpOIIPOMHUCAOBOIO CEKTOPY.

Toxx mepeBaru BUKOPUCTAHHA TPAHCT€HHUX POCAUH TaKi:

1. 3MeHIIeHHd BTpaT BpPOXKAaro

2. CKopodYeHHsd BUTpPAT Ha ECTULIUAU

3. 3MmeHIIeHHa 3a0pyaHeHHs Oiocdepu

4. TloaiimmeHHS AKOCT1 IPOAYKITIi

5. 3abe3neyeHHs 6e3IIE€KU ITPOAYKTIB

B cBo10 uepry IoaAirnIieHHsl SKOCTi BinOyBa€eThbcs Yepes:
1. 3MiHU KiABKOCTiI ab0 CKAaIy IYKPIB i KPOXMAaAIO

2. 3MiHM KIABKOCTI 1 2JKUPHOKHCAOTHOTO CKAQY 2KUPIB
3. 3miHM cMaky 1 3anaxy NpoayKTiB
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4. 3MiHU AKOCTi, TEPMiHIiB JOCTUTaHHA i 30epiraHHs OBOYIB i

dpPyKTiB
S. 3MiHM aMiHOKHCAOTHOTO CKAQIy OiAKiB

LES

lle apyruii KPOK Nr€eHETUYHOI iHXKE€HEPil, a TPeTiM KPOKOM CTa€e
CTBOPEHHH POCAMH-BaKIIMH Ta POCAHWH-AIKIB, a4 TAKOX POCAUH OAd
BUTOTOBAEHHS AiKiB, «0iopabpuk» aiKiB. Hampukaaza, 9moHCBHKI
F€eHETUKU CTBOPUAU COPT PHUCY, SKHUH CTHMYAIOE BHUPOOAEHHS
HIAIIAYHKOBOIO 32A03010 1HCYAIHY Ta J03BOASE€ XBOPUM Ha IIYKPOBUH
aiabeT BiIMOBHTHUCH BiJ AIKAPCHKHUX 3aCO0iIB.

BiABIIIICTE BYUEHUX BUCAOBAIOIOTH ITPUIIYIIIEHHS 110 YE€TBEPTUM
KpPOKOM Oyme poboTa 3 apXiTeKTypPH POCAUH — 3MiHU PO3Mipy, MacH,
dopMHU, KIABKOCTI1 ITAOIB, IMiABUIIEHHS €pEKTUBHOCT1 (DOTOCUHTEIY
TOLLIO.

OpHak He cAig 3abyBaTH i PO iICHYIOYH 3arpo3U Ta HEIOAIKH
BUKOPHUCTAHHS TPAHCT€HHUX POCAUH.

[ToreHuifina xapyoBa HeOe3lIeKa BUKOPHUCTAHHA TPAHCT€HHUX
KYABTYD IIOAATA€ B HACTYITHOMY:

[oH- Ta eMOPIOTOKCUYHICTD

TepaToreHHICTh

3MiHU IMMYHOMOIEAIOIOYHX BAACTUBOCTEN PEYOBUH
MyTareHHiCTh

A\epreHHiCTh

3MiHU 0i0AOTIYHOI Ta CIIOXKUBYOI I[IHHOCTI

A

[ToreHmiiina Hebe3nneKa reHETUYHOMOAU(PIKOBAHUX KYABTYP:
1. CtifKicTh o0 BipycCiB

a) 30iABIIIEHHSI CHUMIITOMIB 3aXBOPIOBAHHS

6) yrBopeHHSsI HOBOTO Bipycy

B) 3MiHa CTPYKTYPU OOOAOHKH BipyCy

2. 3arpo3a aad JOBKIAAS

a) TOAEPaHTHICTH OO0 repbilnaiB

6) TOA€pPaHTHICTH 40 KOMax

3. IlepeHoc reHiB

a) CTIMKICTh 10 aHTUOIOTHUKIB

6) BOy10oBa B Xap4yoOBi AQHIIOTU

B) BOy10Ba B HET€EHHOMOAN(IKOBaHI KyABTYPHU
r) BOyZ10Ba B JUKOPOCAI POCAUHU
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4. Nocaimzxkenuda 'MO Ha gkicThk Ta 0e3I1eYHICTh

Cucrema OIIHKHU 9KOCTi i 6€31IeYHOCTi TeHeTHYHOMOAN(IKOBAaHUX
mKepes, cxBareHa PAO/BOO3
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BiABIIIICTE T€HETUYHOMOAN(IKOBAHUX POCAUH BiApPi3HAIOTHCA
Bi CBOIX BUXIIHUX (POPM TIiABKU KiAbKOMa OiAKaMU (iHOAi HaBiTh
ONHUM), TIPOTE, HE3BaXKAl04YM Ha Ile DKa sIKa BUPOOASIETHCS 3 HHUX
BBaXKAEThCS «HOBOIO». Taki MpPoOAyKTH TMOTPEOYIOTH OKpPEMUX
JOCAI/TI’KEHb Ha SKICTh Ta 0e3MeKy 3acTOCyBaHHSI.

B Ham yac 3araAbHONPHUMHATOIO € CydJacHa KOHIIEIHILs
KOMIIO3UIIIMHOI eKBiBaA€HTHOCTI: TeHeTUYHOMOAU(MPIKOBaHI AKepeaa
TIOPIBHIOIOTBECS 3 iX TpamgulliftHUMH aHasoraMu 3a (OEHOTUIIOM,
BMICTOM KAIOUOBHUX XapyoOBUX 1 aHTHAAIMEHTApPHUX PEYOBUH,
TOKCHHIB, aAepreHiB i 0iOAOTIYHO aKTUBHUX KOMITOHEHTIB. OKpiM
TOTO0, OLIIHIOIOTH PEAKILio ITPOAYKTIB Ha [TIEBHI TUITH OOPOOKHY, i, 91 He
BUKAUKAE 00poOKa 3MiH ¥ BAACTUBOCTSIX ITPOAYKTIB.

B YkpaiHi eKOAOTIYHY €eKCIIEPTHU3Y N'€HETUYHO-MOAN(PIKOBAHUX
OpraHi3MiB IIPU3HAYEHUX A BUKOPUCTAHHSA y BIAKPHUTIN CHUCTEMI,
3OIACHIOE YIIPaBAIHHS 3 IIUTAHb €KOAOTIi Ta MIPUPOAHUX PECYPCIB.

MiHiCTEPCTBO OXOPOHH 3I0pPOB’d YKpaiHM B CBOIO YeEpIry
3OIACHIOE  [€pKaBHY CaHITAPHO-EIIIEMIOAOTIYHY  €KCIIEPTU3Y
FreHEeTUYHO MOAU(MPIKOBAHUX OpPraHidMiB Jiad HaJaHHSI €KCIIEPTHOIO
BUCHOBKY IIIOAO iX O0ioAOTiYHOI i TeHeTH4YHOi 6e3nMeYyHOCTi HI0A0
AIOMUHU 1 3 METOI0 iX mepzkaBHOi peectrpairii. Came MO3 Ykpainu
3aTBEPAXKYE IMEPEAIK XapUOBUX IIPOAYKTIB AKI KOHTPOAIOIOTHCA Ha
BMicT MO Ta MeTOoAUKH IX BUABAEHHS.

LES

5. Metomu BugaBaeHHd MO Ta IX IOXITHUX

JAst BUSBA€HHSA € HETUYHOMO AU (PIKOBAHUX M2KEPEA Y CHPOBUHI
Ta XapyoBUX MNPOAYKTIB MHOTPIOHO MAaTH 3arasbHY METO0AOTIIO,
MeToAu imeHTU(iKAallli reHeTUYHUX 3MiH, HOPMAaTHUBHI akTH IO
PETYAIOIOTH iX BMICT Ta MIpollec aHaaildy, MaTepiaaAbHO-TEXHIYHY 6a3
[AST TIPOBENIEHHS aHaAi3iB Ta BiANMOBIMHUX paxiBIIiB.

Y €Bpocoro3i 3arBepaxkeHa [AupektuBa Ne 1829/2003 Bif
22.09.2023 poKy me mporucaHa cxeMa 6araTocTyIeHeBOTO aHaAizy,
dKa [Oa€ MOIKAUBICTP BHU3HAYUTH 1 KIABKICHO OXapaKTepHU3yBaTU
reHeTUYHO MOoAN(iKOBaHi [3Kepera HE3AAEKHO Bil CKAaLy 3pa3Ka 110
aHaai3yeTbcsd. OCHOBHUMU METOAaMU JOCAIIXKEHHA AT BUIBACHHS
I'MO 6e3nepedHo € moaiMepasHa aaHIrorona peaxiiis ([IAP).

3araspHa cxeMa BUTAIJA€ HACTYIIHUM YHUHOM:

1. Buznauennda pocanHHoOi /[IHK y 3pasky

2. IlepBUHHUM CKPUHIHT 3a JOIIOMOIOI0 YHIBEPCAaABHUX MapKePiB,
TOOTO €eAEMEHTIB sIKi HaliuacTillle BUKOPUCTOBYIOThCS B T€HHIiH
1HKeHepii pOCAUH
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3. ImenTudikamia copry abo AiHiIi TreHeTHYHO MOAU(IKOBAHOI
KyABTYPH (DA TIOOIYKY B IHEPEAIKy [OO3BOAECHHUX [0
BUKOPUCTaHHS)

4. BusHadyeHHs KIABKOCT1 imeHTU(iIKOBaHUX F€HETHUYIHO
MOIU(PIKOBaAaHUX KOMIIOHEHTIB.

MixxHapoaHa IIpakKTHUKA BUSIBACHHS 'eHETUYHO MOAN(PIKOBAHOL
JHKy npoagykrax xap4iyBaHH4 Ta CHPOBHUHI I'PYHTYETBCSI HA AKICHOMY
Ta KIABKICHOMY aHaai3axXx. JKICHHUNM aHaal3 moadrae y BHSBAEHHI
HaMbiABIII PO3MOBCIOMKEHUX PETYAITOPHUX E€AEMEHTIB 1 I[IAbOBHX
reHiB. 3a yMOBHM BHUSBA€HHA IIUX TI'€HIB YU IIOCAIZIOBHOCTEMN 3pa30K
aHaAI3yIOTh KIABKICHO 3a gonoMmororo [IAP pgasg BuaBaeHHS
CITIBBiTHOIIIEHHHA MiXK T€HETHYHO-MOAN(PIKOBAaHOIO Ta HE3MiHEHOIO

JHK.

[TEPEAIK BUKOPUCTAHUX [1XKEPEA:

1.

[TonomaprwoB I[1.X., [lon1ioBa I.B. 'enerunuHo MmoandikoBaHa
IIPO/I0BOABYA CUPOBUHA i Xap4yoBi IPOAYKTH, BUPODOAEHi 3 ii
BUKOPUCTAHHSIM : HaBYaAbHHHU ITOCIOHHK (OASI CTYOEHTIB
BHIIIUX HaBYaABHUX 3arkaaniB). KuiB : LlenTp yuboBoi
aitreparypu, 2009. 126 c. ISBN 978-966-364-856-9

. 3akoH Ykpainu «Ipo mep:kaBHY cucTeMy 06i00e3IIeKu ITpu

CTBOPEHI, BUITPOOyBaHHI, TPaHCIIOPTYBaHHI Ta
BUKOPHUCTAHHI TE€HETHYHO MOAU(PIKOBAHUX OpPraHizMiB»
yuHHUY Big 31 TpaBHa 2007 poky

. AupekruBa €EBponapaamenTy Ne 1829 /2003 Bix 22.09.2023

POKY
. Pecypc BioRender.com - CTBOpeHHS iAIOCTPATUBHOIO
MaTrepiaay

. Pecypc Mind The Graph — cTBOpeHHS iAIOCTPATHUBHOIO

Marepiasy



