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Setting up the innovation support mechanism and increasing awareness on
the potential of Food Innovation and RTD in the South-East Europe area
SEE/B/0028/1.3/X

UarpaxpaHe Ha MexaHU3MU B nogKperna Ha MHOBaLUUUTe U NOBULLABaHe Ha
nHdopMMpaHoOCCcTa OTHOCHO NOTeHLuMana Ha UHOBaUUNTE U Hay4YHO-
TEXHUYECKOTO pa3BUTUE B XpPaHUTesIHaTa npomMmuwneHocTt B lOronsto4yHa
EBpona
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Seminar: Application of Recombinant DNA
Technology

YnpaxXHeHune-cemmnHap Ha tema: lNpunoxeHue Ha
pekomounHaHTHUTe [HK TexHonoruum

ArpapeH YHuBepcuteT-lflnosaus
PakynteT no ArpoHOMCTBO
KaTtegpa “l'eHeTuka n cenekuma’
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[eHeTUYHa TpaHchOpMaUUA
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. 'NNO-FOOD
W SEE ponsma Ha [JHK kamo 2eHemu4yeH Mamepuan

ExcnepumeHmarsnHu dokazamesicmea 3a

Onut Ha ®Ppeaepuk Npudurt 1928

MbpBaTa AeMOHCTpauunsa 3a reHeTu4yHa Tpaccpopmauma
NpudnT pokasa, ye HenaToreHHU GakTepum Streptococcus pneumoniae ce
Tpacchopmupart B naToreHHu crneg cMecBaHeToO UM C YOUTU MHEBMOKOKU OT

BUPOJIEHTEH LWiam
[Noka3Ba, 4ye cybcTaHuMATa npuynHABaLwa TpaHccgopmaumaTa e O HK

rough strain smooth strain heat-killed rough strain &

(nonvirulent) (virulent) smooth strain heat-killed
smooth strain
L ® of of %,
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< » SOUTH EAST mouse lives mouse dies mouse lives | mouse dies

b
) 4

EUROPE

ty for



Onum Ha Elievpu, Mak/leo0 u MakKapmu

' INNO-FOOD
SEE

DETERMINING THAT DNA IS THE HEREDITARY MATERIAL

Heat-killed~, "+ - Li 1. Remove the lipids
SecaellsI ed\ ,/’ s and carbohydrates
from a solution of

> aiue heat-kled S cels.
' Proteins, RNA, and
DNA remain.
2. Subject the
Add Add Add ;
/ proteinases / ribonuclease [ deoxyribonuclease soluionto
treatments of
#+ + Sample should 4+ Sampleshould +:+ Sample should gmm?org;ﬁ::y
" contain i+ contain + ' contain ANA orDFr)dA '
' NO PROTEIN NO RNA " NODNA ' '
3. Add a small portion
Add R cells Add R cells AddReals  ofeachsampletoa
X o X o® s culture containing
i, . ; R cells. Observe whether
g $ transformation has
'@ . Scels @D - Scels NoScels  ocoured by testing for
* * appear * - appear appear the presence of virulent
! : ! S cells.
Transfor]mation occurs No transfom:ation oceurs

Conclusion; Transformation cannot occur unless DNA is present.
Therefore, DNA must be the hereditary material.
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Bbnpekn ronemute ycnexu Ha Te3n
KITaCUYECKN TEHETUYHU m3creaBaHus,
MOSIEKynspHaTa npupoda Ha reHa
ocTaBa HepasbpaHa oo 1940 r. wvnn
NO-TOYHO, [O0 €EKCNeEPUMEHTUTE Ha
Enebpn, Maklleog n MakKapTtu npes
1944 r., KOUTO QOKa3BaT, Ye reHuTe ca
n3rpageHu or OHK Y4yeHute
obpaborBar 0Oe3BpeaHMsa WamMm C
NpPEeYNCTEHN CbCTaBKMU oT
60or1ecToTBOPHUS LLLaM, 3a aa
pasbepaT ko OT TAX nNpenaea
BUPYNEHTHOCTTA. TpaHcdopmaums
HacTbnea npu gobaesHe Ha [OHK, HO
HE U Ha  ©OenTbuu, NUNKUOWN,
nonusaxapuaun nnun PHK.
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OTKpUTMETO Ha ponsiTa, kosaTo nanbnHaea HK gaBa cuneH tnacbk
Ha peauua HOBWU rEeHETUYHU n3cnegBaHus. 3a nepuog ot 14 roanHu
mexgy 1952 nl966 e mssacHeHa cTtpyktypata Ha OHK, pasragaH e
EHETUYHMA KOO M ca OrnNnucaHM OCHOBHUTE MPOLECU CBBbP3aHM CbC
CbXPaHEHMETO, TMpeHoca W peann3npaHeTo Ha reHeTu4yHaTta

NHpopMaLus - pennmkauus, TpaHCKpUNLUMS 1 TpaHcnauus.

[MeprnoobT mexay 1971-1973 r. 6enexun 3opata Ha HanNbiHO HOBa
MeTo4osI0rM4, Mno3BoNfdABaLla MnaHupaHe M nNpoBeXxdaHe, ako He
BUHArM C JneKkota, TO MNOHe C YCnex, eKCNepuMeHTU, CMATaHU
OOCKOPO 3a HEBb3MOXHW. Te3an MeToOM Ca  HapeyeHu

pekomounHaHTHM JHK TexHonorum nnv reHHO MHXeHepCTBO.
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noFood  [eHHO MHMXeHepCTBO

SEE

OnpedeneHue:

Cb3pnaBaHe Ha pekomOuHaHTHU [IHK monekynu ype3 cbeanHsaBaHe
IN VITRO Ha reHeTU4eH mMaTtepuan C pasfnuyeH npousxoa W
BbBeXOaHeTO UM B KNeTKu-roctonpueMHuuun. lNpu toBa He ce
nosiyyaBatT HOBM BMAOBe, a ce nornydyaBat opMunm C HOBMU
CBOMUCTBA.

[eHHOTO UHXeHepCTBO ce O3HayaBa KaToO MOJIEKYSTHO KJIOHUpaHe
HA [HK, TexHonorma 3a pekomOuHaHTHa [OHK, reHHwu
MaHUNynauuvun, reHHa UHXXeHepus, MOneKyJriHa UHXeHepus v ap.
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MeToam Ha reHEeTUYHOTO
INNO-FOOD
SEE MHXEeHepCTBO

1. TpaHCreHoO3a-texHuKa 3a eKCrNepuMMeHTaIHO NPeHacsaHe Ha U30MPaHM
OT reHOMa WJIN U3KYCTBEHO CUHTE3UPAHM FEHU B APYT FEHOM.

LLMCreHHU — NOJIy4aBaT reH oT 61M3KOPOACTBEH OPraHU3bM

TPaHCreHHU — NO/1Iy4aBaT reH oT He6/1IM3KOPOoACTBEH OPraHM3bM

2. [eHeTUYHO UHXXeHepCTBO Ha XPOMO30OMHO HUBO.

3. KneTb4HO UHXXEeHepPCTBO. To 06xBallla MaHUMYNALUNTE, CBbP3aHU CbC

COMATMYHO K/ieTbyHaTa Xxmbpuansauma (napacekcyanHa xmbpmnamsaumsa),
TPaHCNaHTaUMATa Ha KNeTbuyHM 54pa, BbBexKaaHeTo Ha AHK nan
OTAENTHN XPOMO30MM B TEHOMA Ha YyKAa KNeTKa.
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= nnoroon OCHOBHU emanu 8 2eHHO K/OHUpaHe?
SEE

1. ®parmeHT oT [IHK, cbabpKall reH, KOMTo TPsA6Ba Aa O6bae KNOHUPaAH ce
BbBeXAa B NpbCcTeHoBNAHA monekyna JHK, HapeueHa BeKTOp, Npun KoeTo
ce nony4yasa xumepa namn pekombuHantHa AHK monekyna.

2. BeKTOp®bT NpeHaca (TpaHchepupa) reHa B KNeTka roctonpnemHuk. Haim-
4yecTo ToBa e baKTepua, HO moraT Aa 6baaT U3N0A3BaHM U APYrvM BUAOBE
KUBU KNETKW.

3. B KneTKkaTa roCtonpnmemMHmMK BEKTOP®BT Ce peninunpa, I'IpOM3B€)-K,£I,aIZKI/I
MHOXeCTBO MAeHTUYHWN KOMNnA , HoOCcelwn KIOHUPaHNA B HETO NeH.

4. Mpwn peneHe Ha KNeTKaTa roCTONPUEMHUK, KONKUATA OT
pekombuHaHTHaTa IHK moneKkyna ce pasnpeaenaTt Mexay AblepHUTe
KNeTKM, B KOUTO BEKTOPBT NPOAb/IXKaBA Aa ce penamumpa.

5. Cnhepn AOCTAaTbYHO ronAmM 6po KNeTbYHU Ae/leHUnA ce NoJsly4YaBa KOIOHMUA
WU KNOH OT MAEHTUYHWN KNETKU. Bcsika KneTka oT TO3M KNOH CbAbprKa
eHO U/ NoBeYye Konua oT pekombuHaHTHaTa AHK monekyna - »kenaHuat
OT HacC reH e KNoOHUpPaH BbB BEKTOpA.

NHK ==—p PHK ==p NMPOTEUH
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woroop 110MyHaBaHe Ha oparMeHTU OT YyxAaa
SEE (BbHWHA) OHK

N3non3BaT ce yHMBEpPCaAHN MeToAU, B OCHOBATA HA KOUTO NEXMU
oTtaenAaHeTo Ha cermeHT ot AHK, Hocew, onpegeneHn reHu, KOUTO
TpsabBa Ha 6bAAT NpeHeceHn U BrpageHn BbB BEKTOP, C MOMOLLTA Ha
KOWTO € Bb3MOKHO MO/y4aBaHETO Ha ronam 6pon Konua Ha To3u
Yy4acCTbK C nocneaBallo BbBeXXaaHe B peumnmeHTa
(n3BbHXpOMO30MHa Mmonekyna [JHK Ha uypeBHaTa Oaktepus
Escherichia coli).

Hapa3BaHeTo ce U3BbLPLUBA C MOMOLLTA HA €H3UMU- “MONEKYHN
cKannenn”, HapeuyeHun pecmpukma3su*. Ype3 u3nonssaHeTo Ha
onpeaeneHn pecTtpukTasu ce NosyyaBaT /IMHEUHU PparmeHTU ot
AHK, KouTto ca Hocutenun Ha onpeaeneHu reHu.

* PecTpukTasu — OaKTepumanHuUTe €eH3MMMU, KOWUTO 3awmTasat
KneTkaTa oT ¢aru, Kato xmaponmnsmpart npoHUKHanata 4vyxaa AHK
Te cpassat JHK To4HO B nannHgpoma.
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(@ "o BuaoBe pecTpukrasmu
WV SEE

NpuMeplt 32 PeCTPHKTas (ONPOCTEHO MO YOTCHH 1 CBuTP.,1988)

N3TOUH MK Osnanetne rrl]:c‘:llé:z::renuocr
Bacilius amyloliquefaciens H| BamH1 |[AIA 2~ 3
Escherichia coli RY13 EcoRI E‘T"‘:‘}gﬂ
Haemophifus influenzae Rd | Hind1ll ?‘i‘}&rl‘gl
Haemophilus parainfiuenzae | Hpal EIE#:.‘::‘
Haemophiius parainfiuenzae | Hpall l"_l}-l;'-l-lia
Streptomyces albus G Sail Ezgﬂ.’:}#

[1pn eH3MMHOTO pa3KkbcBaHe Ha IHK ce nonyyasar
dbparmeHTU € ABa TUNA Kpaunwa-nenKkasn u caenu.
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INNO-FooD  lpuUcbeanHABaAHE Ha reHU KbM BEKTOPMU
SEE
(npeHocutenn)

Cnep, pecTpuKTasHaTa obpaboTtka HK-pparmeHTUTE Ca roTOBM Aa Ce HACTAHAT Ha
HOBOTO CU MACTO, @ MMEHHO B Manka monekyna [AHK, cnocobHa pa rm BKapa B
K/NIeTKaTa U Ja UM OCUTYPU TPaMHO CbLUECTBYBAHE M Bb3NpousBexaaHe. Ta3m masiKa
MOJIEKY/1a CE Hapuya (ot nart. vector — Bogew). 3a BeKTopu (NnpeHocuTenu)
Ha ¢parmeHTn Ha dyxaa AHK ce nanonssart 6akTepuiHm NN YMepPEHU

MpucbegnHaBaHeto Ha 4yxgata AHK kbm nnasmuaunte uam darute ce
ocbllecTBABa C nNomowTa Ha cneunmduyHun eHsummn, Hapedenun [OHK-nurasw.
CBbp3BaHETO Ce M3BbPLUBA KOMJIEMEHTAPHO C /IENIUBUTE KPanlwa Ha pparmeHTumTe
Ha yy*gaTta JHK. B reHoma Ha BeKTOopa Ha AgBe mecTa B cpeaaTa € BMbKHAT MasTbK
O/IMTOHYKNEOoTUA, C HArbCTo CbbpaHM mecTa 3a peauua pecTpuKtasu. TaKkuBa
nocneaoBaTENHOCTU, HAPEYEHU NOAUANHKEPU (aHrA. — NpnbAa. 3HayeHne "33 MHOro
BPb3KKn").

FeHoM Ha A-haroB BekTOpR

NONUNKMHKENM
S oRe3
~ I | 255 |

"nenuexHa” IHK
C OCTAHKHW OT NU20TEHHWTE TeHM
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& INNO-FOOD Buaose BeKTopW

SEE

Bua pa3mep Ha KnoHupaHaTta [AHK (kb)
[lnasmuna 20
bakTepuo-dar 25
Rosmua, 45

P1 ¢ar 100
BAC 300
YAC 1000
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W SEE
circular
double-stranded DNA fragment
plasmid DNA to be cloned

(cloning vector) '\\9 recombinant DNA

>

CLEAVAGE WITH COVALENT
' RESTRICTION LINKAGE
; NUCLEASE BY DNA LIGASE " S,
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(@ Onpocrena Kapra Ha BexTopa pBluescript

Q‘«%ren lacZ

c\lﬂ
W noAuMHkep

réH 33 YCTOMYMBOCT
KbM 3MNUUMNUH

npoMoTOp Ha [acZ

nUC ori
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INNO-FOOD
B SEE

[NpegBaputenHo nnasmuaHata monekyna Ha [AHK ce HapAasea Cbc

CblUUTE PeCTPUKTa3u, C KOUTO e HapAlaHa u uvyxaata AHK. o Takbe
HAaYMH Ce Nnoay4YaBaT Kpaullia, KOUTO KOMMNJEMEHTApPHO CbBNagaTtT C
KpauwaTta Ha JIMHEeNHUTe pparmeHTU Ha uvyxpaata AHK. B pe3yntat Ha
TOBa, /IMHENHUTE dparmeHTU Ha dyxKaata AHK ce cebp3Bat, “cbimBar’
KbM MmosiekynaTta Ha AHK Ha nnasmuamTte ¢ nomowta Ha AHK-nnrasusa u
ce obpa3yBaT KOBaJIEHTHU BPb3KKU. lMonyyaBaT ce xmMbpuaHuU naasmuaun.
TaxHaTa AHK e pekombuHaHTHa AHK. Cnhep nurasHata peakuma OHK ce
cmecBa ¢ darosm bentobun. MNMonyyaBaT ce BUPUOHU, KAaKTO BM cTaHano B
3apas3eHa c nambaa-dar 6bakTepus.
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Enzymatically insert
COHNA Nt plasmid vector

Feocormmibimant plasrmicd

Pl E. i cells wwilth
Plasminds in presesemnce o
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Culture con mnutrient agarnc
Eacterial plates contaimimg ampaicillim
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BHacsAHe Ha pekombuHaHTHa AHK B Knetkata w
. INNO-FOOD c 4o
@ :: prokarioti

MonyyeHnTte nnasmman mam earn ¢ pekombmHaHtHa [IHK ce BHacAT B

peunnueHTHaTa KaeTKa 4pe3 TpaHchopmauma uam TpaHchekumsa. Karto
pPeunnueHTn ce M3NoNA3BaT HaM- YECTO KNETKU Ha , KONTO moraT Aa
npuemar ronam 6pon nnasmuam nam darun. NMonyyasa ce HoBa baKkTepuinHa
nonynauusa, KOATO ce Hapuya

Escherichia coli
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4 INNO-FOOD
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— UYpes baktepun: Tpacdhopmauus

— UYpes supycu: TpaHcOyKuus

— Mexay baktepun: baktepmanHa KoHioraums
— B eykapunoTHu knetkun: Tpacdekums
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INNO-FOOD NMpeuku npen paboTaTa Ha €YKapUOTEH reH B
SEE NPOKapUOTEH roCTONPUEMHMK

EykapnoTHKM reHn ca HakbcaHu. Te HaMa ga pabotaT B E. coli, 3awoTo
bakTepuaTa He MOXe Oa UM uspexe WHTpoHute. OcBeH ToOBa
eykapunotHata MPHK He 6u ce npuena oOT npokapuvoTHu pubosomu,
3aLloTo HAMA LLlann-LanrapHoBa nocrneaoBaTeNHOCT. B
OEencTBUTENHOCT obavye HAMAa ga ce CTUrHe A0 TakuBa npobnemwu,
3all0TO TpaHcKpunuuaTa n3odLwo HaMa aa 3anodHe: E. coli He moxe ga
paboTn ¢ eyKapuoTHU NPOMOTOPMN,

Tpsabea ga n34NCTUM reHa ot cobCcTBEHNSI MYy NPOMOTOP U perynaTopHU
nocrnegoBaTenHocTn. TpsibBa Aa 3akadmMm oTnpen nogxoasiy, NpoMoTop.
AKo npobyTBamMme eykapuoTeH reH Ha baktepus, TpsibBa ga My n3pexem
NHTpoHUTE. Tpsabea aa ce norpmxnm MPHK Ha reHa ga e cbBMecTMMa C
pnBO30MUTE Ha KIETKaATa-rocTonpUeMHUK.
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INNO-FOOD CwunTtesa Ha k[JHK ot MPHK ¢ obpaTtHa TpaHckpunTasa

SEE

3a Aa KNOHMpame reH TpabBa Aa M3oamMpame He caMus Hero, a npesanmcaHa oT
Hero 3psana MPHK. Ta no-pobpe noaxoxkaa Ha UENNTE HU OT U3XOAHWUA TEH,
3alL0TO B HEeAA UHTPOHUTE M NOBEYETO pPerynaTtopHM NocaeaoBaTe/IHOCTU INNCBAT.

HayanHu eTanu Ha KNoHUpaHe

e nonyqasaue
o Ha PHK A B NnasMueH BeKTOp 3a eKCnpecus
& >\ A
S f /‘-\ S
< > nnasmMugeH
W3TOYHUK
Ha PHK BeKTOp
PHK rrrvrrrem rew lacZ
o6paTHa N
TPAHCKPMUNTASA %+~ NONUNHHKep
KMSPUA PHK-AHK iy <~ npomMoTop Ha lacZ
enHoBepinkHa kAHK waiiy l pecTpukTasa

'
Asysepinkna KAHK (LD A
-

cmecsaue

AHK-
nuraaa PEKOMOUHANTEH
nnasmMua
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BnonorMyHa akTMBHOCT Ha

' INNO-FOQOD

st PEKOMBOUHAHTHUTE 6enTbum

AKO peKOMBUHAHTHMAT BENTHK € NoJIy4YeH CbC 3aMUCHA Aa Ce U3M013Ba B
MeauuMHaTa UK CTONAHCTBOTO, TOM Ce NoAJ/iara Ha olle peanua u3caenBaHusa.
Tpsbsa Aa ce npoBepu Hanpumep Aann GU3NYHUTE U BUOXMMUYHUTE MY CBOMCTBA
CbBMaAaT C Te3n Ha 'NbpBO0bpa3a", npeyncreH ot n3xoaHUs opraHmsbm. Ham-
BakeH obaye e TecTbT, KOMTO CPABHABA U3XOAHUA N PEKOMDOUHAHTHMA BenTbK No
6MONOrMYHa aKTMBHOCT. AKO CMe MCKaAKM Aa NOAYYUM XOPMOH, UHXKEKTUpame
PEKOMOUHAHTHMA BENTHK B ONUTHO }KUBOTHO; @Ko CTaBa AyMa 3a EH3UM,
CMecBaMe o CbC cybcTpaTa my.

[NoHAKOra ce OKa3Ba, Ye HyXHaTa KAHK e KnoHnpaHa n ce ekcnpecmpa, HO
H6EeNTbKbT HE e KaTO UCTUHCKMA — pa3/iInyaBa Ce Mo HAKOM CBOMCTBA U HAMA
6MonornyHa akTMBHOCT. Han-yecTaTa NpMYmnHa 3a ToBa ca 0cobeHOCTH B
HarbBaHETO M NOCTTPAHCNALMOHHN mognduKaummn. Te ca obmMyaiHm 3a
eyKapuoTHMTE BenTbLM, HO Ca MHOIO NO-c1abo 3aCcTbNeHM B NPOKAPMOTHATA
KNneTKa. 3aToBa npomsseneHuTe ot E. coli uyam 6entbum We ce TpynaT BbB BUAaQ,
B KOMTO c/in3aT oT pubo3omara. J/InweHn ot NoCcTTpaHcAaUuMOHHaTa 06paboTka,
MHOro 6enTbun He CTpaaaT 3abenexmmo, Ho HAKOU ryBAT aKTUBHOCTTA CW.
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(@ «Metodi za analiz na proteina

SEE
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RHOMHMKEHEePCTBO NpU APOXKAN

SEE

AKO TbpCMM NOAX0AAL, €yKapUOTEH FOCTONPUEMHMUK 33
K/JIOHMpPaHe n ekcnpecusa Ha KAHK, yecto Han-nogxoaAuwm ca
xnebHute apoxxan Saccharomyces cerevisiae. Te pactaT un ce
PAa3MHOKaBaT 6bP30 NOYTU KAaTO YpEBHUTE BaKTepun.
OTrne)xaaHeTo MM e eBTUHO U He byan onaceHma ot
NPaKTUYECKO MM MOpPANHO ecTtecTBo. [Topaagn TBbpAE
NANEeYyHOTO CU PoACTBO € 6O3aMHMNLMTE APOKANTE HE MOraT
[a CbAbPHKAT BUPYCU UM MPUOHU, ONACHU 33 YOBEKA, TaKa 4ye
npon3BeaeHnTe OT APOXKAN PEKOMOUHAHTHU BenTbum ca
YMCTM OT TaKMBa natoreHun. CoLLEeBPEMEHHO APOXKANTE
pPa3no3HaBaT M 06paboTBaT NPABMIHO MHOTO OT CUTHAJIHUTE
nocnefo0BaTENIHOCTM Ha YOBELLKUTE DenTbUM U TaKa UM

OCUTYPABAT CTPYKTYpPaATa, HYXKHa 3a bBnonornyHaTta um
aKTMBHOCT.
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«@o2hema na vector pBR322

SEE
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TpaHcreHHu (reHeTU4Ho

' INNO-FOOD

see. MOANPULMPAHN) PACTEHUSA

NMpeanmcTBaTa Ha TPAHCTEHHUTE PACTEHUA NPea KNaCUYecKkmnTe COpToBe
MmoraT ga 6baaT pasnnyHU: NnoaobpeHn XxpaHUTENHN KadecTBa (Hanpumep
oboraTaBaHe Ha Opu13a C KAaPOTUH — NPeALEeCTBEHMKA Ha BUTAMUH A);
YCTOMUYMBOCT KbM HaCEKOMU-BPEeAUTENN; YCTOMYNBOCT KbM BUPYCY;
YCTOMYMBOCT KbM Xepbuumam; NOHOCMMOCT KbM CONEHa NoYsa. [a suamm
BTOPMA NPUMEP, T.€. KaK Ce NOCTMra YCTOMYMBOCT KbM HAaCEKOMMU-
Bpeautenun. baumnvt Bacillus thuringiensis e naToreH 3a napBuUTe Ha
peanua Hacekomm. Tor NpuTerkaBa reH 3a MHCEKTUUMAEH BENTbK — TOKCUH,
KOWTO Npu nonagaHe B XpaHOCMUAATEeNHATa CMCTEMA Ha NapBaTta In3unpa
YPEBHUTE 1 eNUTENIHN KNETKN U TaKa A ybumBa. benTbKbT € be3BpeaeH 3a
OCTaHanuTe }XUBOTHWU; B. thuringiensis ce n3non3sa 3a 6MoNOrMYHa 3aLmnTa
Ha pacTeHUATa OT MHOro roanHu 6e3 3abenexnma Bpeaa BbpPXy
ekocuctemuTte. AKO HaKapame Ce/ICKOCTONAHCKM pacTeHUa Aa
eKkcrnpecmpaTt CbOTBETHUA reH, NapBUTE-BpPeaUTENN We NAATAT C XKMBOTA CU
BCEKM ONUT Aa Ce XPAHAT C TEXHUTE TbKaHMN.
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- «Methods of Plant Transformation

SEE

Agrobacterium
— Easiest and most simple
— Cut plant tissue in small pieces, soak in Agrobacterium suspension
— Some cells will be transformed by the bacterium
— Grow on selection medium (rooting or shooting)
— Some plants will not transform with the method
Particle Bombardment
— DNA is coated onto gold or tungsten particles
— Particles are shot into young plant cells
— Low efficiency
— Most plants can be transformed
Electroporation
— Electric shock induces transient holes in cell membranes
— DNA enters cells
Viral transformation
— Use plant virus as vector to introduce DNA
— Not always integrated into plant genome
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((’.NNOA@robacter/um tumefaciens

SEE

* Natural tool for plant transformation
* How it works —tumor induction
* Transfer of DNA to plant

v AN
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discs removed from leaf discs incubated with

genetically engineered
Agrobacteria for 24 h

tobacco leaf

Aelection medium only
callus allows plant cells that

ve acquired DNA from
[ oy the bacteria to
/" : % proliferate
shoot /

shoot-inducing
medium

transfer grow up adult plant carrying

shoot to root- rooted transgene that was

inducing seedling originally present in
(A) medium the bacteria
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((..NNO-FAppIications and Potential

SEE

* Genetically Modified Organisms
e Agriculture

* Health and Medicine

* Biotechnology

* Scientific Research

* Industry and Environment
* Gene therapy
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Genetically Modified Organisms

( (\‘ISNENEO FOOD ( GM OS)
* GMOs
— Express traits not normally found in nature
— Result of introducing foreign DNA
— Highly controversial

» Safety concerns
* Environmental implications
* Can we blindly trust profit-driven industry?
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(7@ INNO-FOOD Ag riculture

W seE

* Herbicide resistant crops
— Soybean, corn canola, lettuce, strawberry, potato, wheat
* Virus resistance
— Papaya resistance to papaya ringspot virus
* Goldenrice
— Engineering rice to produce Vitamin A
* Edible vaccines in development
— Plant containing pathogen protein is ingested
— Body produces antibodies against protein

— Conferring resistance (ex diarrhea, hepatitis B, measles)
— Bananas, potato, tomato
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= norooo Health and Medicine

! SEE

* Biotherapeutics
— Antibodies
— Hormone

©;0T'i§ih'5iliﬂ{f{ist \
Re pro'd‘ﬁ'dion right‘s obtainable from
wwww. CartoonStockicom

— Enzymes

 Disease Indications

\i‘? Z

Sl

— Liver disease
— Genetic diseases

— Kidney disorders

=
“Nobody’s perfect, but we're

working on it.”

— Digestive disorders
— Cancer

. — Infectious disease
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= moroon  Biotechnology
{ ."SEE
 Chymosin:
— Genetically engineered enzyme
— Used for curdling milk productsin cheese production

— Revolutionized cheese production

* Previously rennin was isolated from newborn calf intestine
(expensive, inhumane)

* Inexpensive, readily available
* Bovine somatotropin (bST):
— increased milk production in cows

 Other examples:
— Insulin
— Interleukin
— Human growth hormone
— Interferon
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(@ o7 Scientific Research

SEE

* Protein production using genetic transformation

* Objectives:
— Generate antibodies
— Assay development
— Structure determination
— Protein-protein interaction
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« wmordfddustry and Environment

* Bioremediation: Using bioengineered microbes to clean up
pollution and contaminated sites

* Indicator bacteria: Detecting pollution and contamination in
the environment

* Waste management
— Sewage
— Petroleum products
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2 morod@ene Therapy Overview

‘ SEE

Viral vector is used to deliver genetic material to target cells (ex. liver, lung)
The viral vector then injects the gene for a defective or missing protein

The cell then produces the functional protein and restores the target cell to a
normal state

Viruses used for gene therapy
— Retroviruses
— Adenoviruses
— Adeno-associated viruses
— Herpes simplex viruses

Gene therapy is experimental with poor success in clinical trials
There are no FDA-approved gene therapy products on the market

N
t» ﬁ f Targé't Cell
2
AAV Vector

DNA (Gene) A
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