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(| BoHEVRAN B HEHAGIENHENTNONERE
npomeHe ocobuxa

K0)e Ce MpeHoce Ha NeTOMCTBO
-MpupoaHe

Cnonmane mymauyuje (npupoone) — TPOMEHe TEHOTHIIA KoOje ce
JAelaBajy CliOHTAHO Y NPUPOIHU

- NHnaykoBaHe

Hnoykoeane mymauuje — TPOMEHA TEHOTHUIIA KoOje Pa3HUM
TPETMAHUMA U3a3UBA Y0BEK

EBonyuuoHa Kateropuja




Knacugurkauuja mymayuja

Mymauyuje zena (point mutation) — mpomeHa y
JeIHOM, WJIM HEKOIMKO Hykineoruaa JJHK

\

Xpomo3zomcke Mymauuje (Xpomo3zomcke
abepauuje) — MpOMEHE y CTPYKTYPH XpOMO30Ma

\.-_'-H;.-_:.-'

d

Maxkpomymauyuje — npoMeHE Majop TI€Ha, JAKO
yOUJbUBE HA (DEHOTHUITY

Mukpomymauyuje — 1TpPOMEHE MHUHOpP TI€HA, 3a
yOUaBaK-€ MOTPEOHA MTPEIU3HA MEPCHA



Knacugurkauuja mymayuja

buoxemujcke mymauuje (Hnympuyuone) — HacjieaHe nNpoMeHe
y META00IM3MYy €H3UMa U APYTHUX JSAUHCHA

Konouuuone mymauuje — npoMeHe Koje crpedanajy pas3Boj
OpraHu3Ma y J€AHO], a OCIEIY]y Y APYyroj CpeauHU

Jemanne mymayuje — xon HU>KUX OpraHu3amMa M3a3uBajy
CMPT, a KOJI BUIIIMX CMPT, WJIM COpeUYaBajy Jajby pEIpPOaYKIHU]Y
(cmepunne mymayuje)
w
Mymauuja comamckux henuja — neuiaBa ce y BEr€TaTUBHUM
(comarckuMm) hennjama

Mymauuja cenepamuenux henuja — nemana ce y heamjama
13 KOJUX HACTa]y XaIIOWIHU TaMeTH (TeHepaTuBHE hemnuje)



IIpupoane myTammje

Charles Robert Darwin, (12 February 1809 — 19 April 1882)
was an English naturalist, geologist and biologist, best known for
his contributions to the science of evolution. His proposition that
all species of life have descended over time from common
ancestors is now widely accepted, and considered a foundational
concept in science.

[Ipomene 1aBHO youeHe
Darwin
“sports”
- eBOJIyIHja!

It was wedtgo extinct in
1876 when it was no longer

AHKOHCKA OBIY...

AvTAanan a 719 vettecrtarira “ohwarf’”? arvrarriata

Hugo Marie de Vries (16 February 184

botanist and one of the first geneticists. He is known chiefly for suggesting
the concept of genes, rediscovering the laws of heredity in the 1890s while
unaware of Gregor Mendel's work, for introducing the term "mutation”, and
for developing a mutation theory of evolution. @%4,%

«1880. Oenothera Iamarckiangy%@;j’;%%
HacJIeHE IPOMEHE: %9%:',;
| BHICHHA CTAa0JLUKE
0OJIMK JINCTOBA
00ja 1IBETOBA
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DNA
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DNA strand

i Codon
'
Ami:o acid N r[r)\l(\)ll':cu}e O\
HpHpOHHe MyTaI—[I/Ije MHKpOOpFaHI/IBaMa {{ - t:r:v::_"(leno 2%:—}) -{j\ﬁ\xﬂ‘
ene 1 r\\:} O‘ x]?
* IPOMEHE HAa HUBOY aMHUHOKHUCEINHA ZI’UD?N Gene?

* HEJIOCTATAK CH3UMA
* HEMOT'YNHOCT CHHTE3€ aMUHOKHUCEITHNHE

Kop marorena myraiuje cy

pEaKIr]ja Ha CEJIEKIMOHHN IPUTHUCAK IR NS
HOBE PACE ITATOI'EHA 'S £
OrtexaBaly OmIeMEhUBakHE HA OTHOPHOCT

Protein




Fenotipos mutantes {distancias ¢n Meorgan)
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DpexseHyuje npupooOHUx mymayuja

* pa3JIMUNTa 3aBUCHO OJ] OpraHu3Ma
* WK 0COOMHE
* HCKU T€HU MYTHPa]y yenthe o1 Ipyrux







Tun mymauuja

Hajuemrthu tun myTaruja

(I[I/IB.TI)I/I THII I[OMI/IHaHTaH)

Pehu tun myTtanuja

PeBep3unOuniHe MyTaiuje
(Neurospora — necan xi1e6a)
N3ry0sbeHa crnocoOHOCT CUHTE3€

HEKE aMUHOKHUCEINHE MOYKE TIOHOBO
Jla CE CTEKHE.



Bumannocm npupoonux mymayuja

* pchrHa myTanyja g neexTy | cnaduju OpFaHI/IBaM.eBOJXI/Ij a
* HAIJIE IIPOMEHE TEIIKO MOTY Ja 3HAa4€ MPEIHOCT

Maxkpomymayuje
MuKpomymayuje

CtpaHoort

W4
&

)

oaHHu (Zea may

HemnoBoJbHE MyTalyje, na u
Je€TaJHE MOTY Jia C€ OJIpKE Y
MOITYJIaI1] ¥, NAKO CEJICKIIH]a
JeJlyj€ IPOTUB HhHUX.

* MyTallija @ CIOCOOHOCT IpekuBibaBama (fitness)

wmpwu ce y npuponu (@ Beha depruHoCT



lIpupoone mymauyuje y nowonpuspeou

HaTyJLaBOCT (dW&ff-HOCT) — KOJI HEKUX KYJTypa Koje ce
raje 3a 3pHO C€ KOPHCTH 3a IMOOOJbIIamke ojxHoca Sink/source
(Harp.: nmireHuna — mytanuja Rht rena).

.HyHHHHH (aJIKaJIOHI[) — CJIaTKa JyIIMHA U3/IBOJ€Ha Ka0 MyTaHT

3 Kyre JynuHe. Cnarka jgynrHa HeMa JIYIIMHAH 1A MOXE Ja Ce€
KOPUCTH Ka0 CTOYHA XpaHa.

..‘\_ .

Lupinus luteus




IIpupoone mymauyuje y nowonpuspeou L2
[{sehapctpo (1ama Murillo, 1860) 2

— MOIyJIapHa JOLI M3 BUKTOPHjaHCKOT 1004, || ‘\’:"
raju ce Ha oko 80% mnoBpiuHa y X0onaHIuju. §
On oBe wMyrtanuje, aooujeHo mnpexko 130
HOBUX MyTaHaTa KOJU C€ KOpUCTE Y
uBehapctey. MyTtanmje ce uHade Yy &
11BehapcTBy MIUPOKO KOPHUCTE.

\.-_'-H;,-_L-'

BOh&pCTBO — T[pUPOJIHE MyTallkje 3a HOBE COpTE.
Comarcke MyTaliyje - jep ce 4eCTO BereTaTUBHO Pa3MHOXKaBajy.
BereraTrusHe JaOyka | Kpymka | Tpemma | [llibuBa |bpeckBa
MyTaluje

Jaue 6ojeme mIogoBa 254 2 6 6 3
[Ipyractu mioioBu 5 47 - - -
Kpymnauju mmonosu 30 13 4 3 1
CIULOIIITEHH IUIONOBU 6 1 - - -
Jlyradku 1miogoBH 5 1 - - -
Panospenoct 3 3 3 2 41
Kacnospenocr 3 1 38 2 19
[I;momoBu 0e3 cemena 2 - - - -
[ITapeno numrhe 1 2 6 1 9




MHaykoBaHe MyTaIuje

Lewis John Stac«
(1896 - 1954)

Total
number segregating
of head mutaut

progenies  meedling

exnmined

Xerny treated:
Higher voltage

Heavy dose —— 210 ]
Light dose 259 1
Lower voltage:
Heavy dose . 4M 8
Light dose g .m0 1
Total X-rayed 1,243 14
Radium treated: o
Total for all doses .. 1,009 3
Uotreated

186 SCIENCE

SPECIAL ARTICLES wore

MUTATIONS IN BARLEY INDUCED BY
X-RAYS AND RADIUM
Az the Nushville meeting of il
thon last Decesuber I reparted
.

idered in computing dosage. Tos
s made later showed that thi
of the radiation at the highe

though by no means so

gh, eonfirm Muller's diseor- e
-rays to induee mutation and Science,

to planis. They show also that ¥ 67. 186-187. 1928

be induced similacly by radiom treat-

H. | Minlber, 1g40 (phota by Hans Rricuen)

HI MY NAME IS LYLE,
AND T'M A DRO...

DRUNK? DRUGGIE?
DRAG QUEEN?

e Musep nNpBU HHAYKOBAO MYTaIlHje
* KOPUCT Yy OILUIEMEHUBawky (T'€H. Bap.)
* KOPUCT y Ae(HHUCaKY IIITA J€ TeH

Drosophila Melanogaster

© 2003 Bryan Har



Mymacenu

Jonusyjyhe enexkTpoMarHeTHO 3padyckke (X u Y 3paiy)

Hejonmsyjyhe enexrpomaraetHo 3paueme (UV 3paim)

KopnyckynapHo 3paueme (o 1 3 3pariu, HEeyTPOHH...)

* HHCY J€JIHAKE IIPOMEHE Y CBUM hesrjama BUILIMX OpraHu3amMa

* IPOMEHE 3aBUCE O] 003€ 3pauerbd

e XeTEpOreHa InomnyJsaiuja Heomrehenux u paznuunrto omrehennx hemnuja
* OCJICIUIIC 3pavycHa.

- henuja metabonuiie, anu ce He genu cMpT henuje

@ rmraHTcka henuvja =yrmHe
- hennja metabonuuie, 6p30 ce Aenn == MUKPOKOIIOHWNje =) yrnHe
- hennja metabonuwe, genu ce, NPEHOCU HacTarne NPoOMeHe —myTauuje
- hennja metabonuwe, genu ce, He NPeHOCKN HacTarne NPoMeHe



ﬂunﬂomeﬂcm U xXadnjiomeHnHcKd C@JZ@Ktﬂlja

JIMIuioTeHcKa celiekija —

- O

HGOIIITeheHe heJ'II/Ij€ ce 6p>Ke u ) Milotic. rélopnase & grei;gh:g v II|I'i

: |

| mpaBunHHjE Aene of omTeheHnx u neo i T
| mpuMapHHX TpOMEHa ce TyOHM TOKOM  aWy#y . % |
¥ MHUTO3C. ®) ”"‘m QS (c) Late mltlo;:cl:-

O prophase

XaImIoTEeHCKA CEJleKIrja —

Heomrehene henuje ce mnpaBuUiIHH]E s

JeIe TOKOM MHTO3€ M TaMETH Cy g
5

KOHKYPEHTHU]U o]l omreheHux.
[Ipomene ce rybe Oumo TokoM Jieo0e,
OWJIO TIPH OIUIOJHHH.

[IpomeHne koje mpoly o0e cenekiuje ce
IIPEHOCE Ha ITOTOMCTBO!




Ymuuyaj 3pauerna na xpomozome

X - 2paum

* 30ally]y €JICKTPOHE U3 aToMa
* OBU CJICKTPOHHU YyJIa3€ y MyTame JPYyrux aroma
* MEHa CE CTPYKTypa MOJIEKYJa

* Ha MaKpO-HUBOY, JTUPEKTaH yaap KOPITYCKYJIapHOT
3payeka JOMU XPOMO30M

* [I0JaBJbY]y CE XPOMO3OMCKE abeparuje

* WK CE I'y0e 1IeJIM XPOMO30MH

MocroBu y aHadasu
Mejo3e Kao mocJieauna
X-3pauema

* 10 MyTall1ja J10JIa3u U 0€3 TUPEKTHOT 3padycHa
henuje, 3pauewmeM mearjyma



Mymacenu

Ermimvernncyndonar (EMC)

Etnnmumun (EN)
y AJIKUITHU
Huetuncyndonar (JJEC) areHCH
Asotacra kucenuna (HNO,)

5-Opomoyparui

.
__ ba3uu
-

2-aMHHOITYPUH dHaJIO31

* 1a OM C€ MPOIIMPHO CIEKTAap MyTailkja, OCUM 3paycka, KOPUIINEHU U JIPyTU
MyTareHu (UIIepUT, MAaHTaHXJIOPH]T UT/I.)

* mo4eTKoM 00-TuX...ankurHu azercu...ctynajy y peakmnuje ca JJHK

e basuu ananosu ce yrpahyyy y JAHK, mewmajyhu crenuduuan pegocien
a30THUX 0a3a  MeEma Ce CTPYyK=ppa MOJUIeHTHAa
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MyTareHO JI€jCTBO MOTY Ja UMajy W HeKI/I nﬁ3‘“xj
KOjH C€ TOMHJIA]y Y CEMEHY TOKOM BPEMEHA. | "

Ceme koje AyKe CTOJU UMa Behy @pem%auﬂw,,m umﬁ Il CBEXer |
CEMEHA. ' '

MeTa6OJII/13Ma,

l-h.l‘.h

1'*‘ o

l._t-j.'. ""‘-.
r

Vo N A = o oy : Vo

Kao mepy og0Opane opraHu3MHu MOTLY na CT“Ba\paJy U aHmumymaczene,
KOJH [eJ1y]y CYOPOTHO OJI MyTareHor TpeTMaHa. e

JenaH oj aHTUMYyTareHa je CH3UM Kdmaﬂa3a

r‘ ; !:'lfu ::“{T \I‘.




Mymacenu

Bucoka temneparypa....

e [Io3HaTo j€ 1Oa Cce€ BHCOKE TeMIIeparype
reHEpAJIHO  KOPUCTE  3a  MOCHECHINBaHKE
XEMM]CKUX PEAKIM]a

*Bucoka temieparypa yOp3aBa MOOHIHOCT Yy
CTPYKTYypHU aroMa U MOJICKYyJa

 [IoBehaBa ce HECTAOMITHOCT CTPYKTypa

dpekBeHIIM]a MyTalldja HeKajaa J€ U 0 OX
Beha rpu BUIIMM TeMreparypama.
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pemsiukanuja JJHK

Myrammje Ha MOTCKYIaPHOM HHBOY



I pewixe

MHayKOBaHE M CLOHTAHE MyTAallMj€ MOI'Y Jla HACTaHYy Kao KOIIH]a epeulKe
npu cuHTe3u (perukanuju) JJHK

MoYeTHA 3aBpPIIHA
0a3a 0a3a

TPAH3UILIUJA

< |mypHH MyPHUH

BAMEHA ’ aﬂaa - - NUPUMU/IMH | TUPUMUINH
TPAHCBEP3UJA

IIYPHUH IAPUMHU/INH

g : u a \')u NUPUMHUAMH | IYPUH
| |
J

- AeBA

L9090, . TTABAA
vUve
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ﬂeﬂOGClFbe asomdacme Kuceiune Ha Mojl1eKyji1adpHOM HU60oyY

Mutagen Dejstvo Tip mutacija

Modifikacija baza
Azotasta kiselina HNO, DeaminacijaAuH1CuU | AT—GCiGC —AT
Hidroksilamin NH,0H Reaguje sa C GC —AT

(¢ar ce pasmHokaBa
y OakTepuju

0% 3§

MmMOTOMCTBO HopMa 1 HU

®dpekBeHIja MyTalyja
j€ IUPEKTHO
~50% IPOIOPLIMOHAIIHA
TY>KUHH TpeTMaHa

AN H No JI€3aMHHALA]OM
2 Xuno
A et c




DMA (double stranded)

Hydrogen bond Basze Decetibose sugar

n
5 5 o
? GHy  Oner H-HE — a— f:D
O=F —0
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|
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aicHUH |
(amuHO-(hopma)

Taymomepno nomeparve

I 4

J UMHHO (opma
aZeHUHA

i

Barcon u Kpuk y JIHK moneny npeasuaenn myTalyje mociaeauie TayTOMEPHOT TTOMEPambA.

» N-6aze numajy nBoryoe Bese koje aromy H najy uzBecHy “cinodosy’.

* npenaxxemeM atoma H ca nmo3unuje 6 Ha 1, mob6uja ce umuno opma u NH rpyma HeratuBHor Haboja, mITO

MEA BE3UBAKE 0a3a.



Tuxe myTarje (Silent mutations) — He Memwa ce aMUHOKHCEITMHA
CwMmuciene mytarje (Sense mutations) — Mmemba ce aMHHOKHCEITIHA
becmucnene myranuje (Missense mutations) — CTOIT komgon

Taymomepno nomeparoe

J




Taymomeprno nomeparve

XeMHM]CKa MPOMEHa Koja HacTaje MpoMeHoM no3ulije ‘H” atoma ce
Ha3UBAa:

Taymomeprno nomeparse

HoBa MoJieKyjcKa CTpyKTypa C€ Ha3uBa:

Taymomepuja

TayToMepHO moMepame ce KOPUCTH Y HHAYKOBamky MyTallyja,
rmomMohy:

bazHux ananoeca



Taymomepno nomeparve

basznu ananoszu — ce yrpahyjy y JIHK nanai 3a Bpeme permkanmje

5- opomoypayun (5BU) — ananor THUMUHA




Taymomepno nomeparve

5- opomoypayun (5BU) enoana ¢popma — ananor 'VAHUHA

eHonHa chopma



DNA damage

DNA damage

Cancer,

hereditary

disease

Nature Reviews | Cancer

Penapayuja /IHK



Penapayuja /IHK

e Penapaiyja myteM (pOTOpEaKTHBALIN]E

dotopeakTuBUpajyhu
CH3UM

BunspuBo cBeTiiO

* YB 3panu nzasuBajy
cTBapame MUPUMHIMHCKHX
auMepa

°*y pelJIMKALMjU ce
HACYNIPOT AUMepa cTBapa
NPa3HUHA

* eH3uM a0copOyje poron
CBETJIOCTH /1a OM ce
AKTHUBHCAO
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 Pemmapanuja ucemamem (eXcision repair)

Penapayuja /IHK



DMNA polymerase ®®®' :ﬁ:ﬁﬁiﬁ:t Penapaquja ﬂHK

5 r‘\__\ DMNA double-strand breaks
O i

lonizing radiation
Oxidative damage

Spontanec-us avents

{y e Extension JWW 1

(error)
5 \ o Double-strand break rejoining | Homologous recombination



http://www.namrata.co/dna-damage-and-repair-a-quick-revision/double-strand-repairs/

Mexanuzmu nonpaske (penpanuje) JJHK kox npokapuora

1. JupekTHa peBep3uja omrehema

Jeankunanuja - nemeruinyje O°-meTrinryanun
doTopeakTuBaIja — MOHOMEPU3Y]E TUPUMHUIUHCKE JUMEPE

2. Exciinznona penapaiyja (ImomnpaBka UCEHAHEM )

- Excumsmja (mcename) 6Oaza (BER) wucnpabma omrehene, wnm
Heonroapajyhe 6aze y JIHK (ypammi, XWIIOKCAaHTHH, aJKHIIOBaHE,
WU OKCH0BaHe 0ase)

- Excomsmja (ucemame) Hykincotuga (NER) wucmpaBmpa Benmke
CTPYKTYpHE NpOMEHE 0a3a, MUPUMUIUHCKE JUMEpE, IPENo3Haje
IHMCTOP3HU]Yy XECIUKCa

- ,,Mismatch repair® (MMR) ucnpapspa rpeiike y TOKy peIlIMKaIuje,
MOTPENIHO CHIApeHE 0aze

3. Mexanu3mMu Tonepaniiyje omrehema

pexkomOunHanmja (pekoMOMHAIIMOHA perapariyja, ucmnpasiba npekuae y JHK)
DNK Pol Il 3aBucan ,,bypass” (memomhuBame) onrehema, HHIyKTaOMIaH
IpoIIeC

DNK Pol IV u Pol V 3aBucHa permukanuja omrehema, TpaHciae3ujcKa
CHHTE3a, MHAYKTaOMIHa “error-prone” pemapanuja



rrehemns 00 B penapannaony CuC e

Owmrehewa THK Penapanuonu cucreMu
% [ JupekTtHa peBCPSI/IjaJ
— A G
. L C G / [ Mismatch penapaunja}
[TocTojn AEIMMUYHO — L I
5! —_——

MpEKJIANambe MEXaHU3aMa.
* lcTu penapanoHu
MEXaHU3aM HUCIIPaBJba

TSL

[ NER penapanuja J

pa3InunTe TUIIOBE olTehema e N ——— o
e Behu 0poj penapanuonux —N~——

CHUCTEMAa UCIIPaBJba J€AaH THUI
(uecTa) omrehema

[ Pexombunarmona penapauﬂja]

[ BER pemnapaumuja J

g l’ 3




Ynompeba unoyxoeanux mymauuja

* Henmpenuszne
* HensgecHe
e Ckyrie
e 3paucHkE OIMACHO
e Jaunna Tpermana ?
e Hekux criopaimuHux pe3ynirara uMa



MiyTammje
Y OIJICMEH-HBARLY OHIbAIKA

i

“Mutation breeding”

 [lonekana ce Ha3WBa U BapHjallMoOHO oILieMemuBame ('variation breeding®)

* To je mpomec u3nmarama OMbKE (CEMEHA) XEMHjCKOM HIIH (PU3HYKOM TpEeTMaHy (3paucmke) aa
Ou ce 100U MYTaHTH MOTOIHU 33 TUPEKTHO KOpUIIhewme, NI Ka0 pOJUTEIbCKU MaTepHjall
y 1aJbeM TPOILECY OILUIEMEHUBAA.

* busbke Koje ce mooujajy KopuiihemeM MyTareHa (MyTareHesa) ce Ha3uBajy MyTHPaHUM
ompkama (mutagenic plants) nian mytupannm cemernoM (mutagenic seeds).

e On 1930 no 2014 ce xopuctu Butie on 3200 myTupanux OMJBHUX BPCTA.

e One cy nobujeHe aupekTHOM MyTaryjoM (70%) wim cy TOTOMCTBO MyTHPaHUX POIUTEIhA
(30%)).

e Parapcke KyaType unHe oko /5% Mpu3HaTUX MYTUPAHUX BPCTA, JOK OCTAINX 25% 4YMHU
YKpacHO OuJbe.

 [Ipema FAO/IAEA u3Bemtajy u3 2014 ., Bumre ox 1,000 MmyTupaHux Ky/iTypa ce raje y CBETY.



AJIMIIMOHE JIMHH]E

Sears - OTIIOPHOCT IIpeMa JIMCHO] |

Iocpeonux Triticum dicoccoides Aegilops umbellula |

2n =28 =14” 2n=14=7" LS8 -?' |
I -0 B -
B0 - U e o |
gam (S-S0 EEEEEN-00 e i
A + 7B T’ Ae Triticum vulgare

2n=42=21"
BN - e ) S S S—-

et L
14’ mmenunne + 7’ Aegilops-a Buine myTa 1noBpaTHoO

X 3pai :
X ca T. aestivum ssp. vulgare

— Jegna omubka 21”mm. + 1°Aeg.

F1

Tpanciaorkaimja Ha 6B l

Copra Transfer



Driscoll (1968) - oTmoprOCT mpema JmcHO) piji 1 mem

L i I e Gy
Triticum aestivum ssp. vulgare X Secale cereale i o = 7%

CITHULIHA
BT

4 :-' ;

A B G- R S
—————— — ok

2n = 42 =21” 2n=14=7" . o

3paueme o

F .
! SES-I EE-I - G-

2n =44 =21"nm1. + 1”pax

Tpanciaorkaimja Ha 4A l
4A
ENTE-I GNN-0E -
ENT -0 GENEN-GE -

Copra Transec

.‘,
- i, BNE-0 ENEN-I [ [ RO



Intergenus aguIMOHE JTMHH]E
Evans & Jenkins (1960) - jenna o mpBux aMIMORKX THHH]A

Triticum aestivum ssp. vulgare X Secale cereale

2n =42 =217 2n=14=7"
SN0 BNN-0E EN-E SN -0
BE-IE BN-0E G- -
gam ([IEE-ID GEEED-0 G-I -
A + TB + 7D 7R

F1 SN0 GENE-G DNN-EE -
TA + 7B + 7D + 7R
21’ nmrennne + 7’ paxkn
1 )IE.]I()BEIH)E KOJIXHITHHOM
G- BN-0E EEN-EE Nemw 21” + 7
SN0 G- NS -0 L. pakn
7”A + 7”B + 7”D + 7”R



; Triticum aestivumssp. vulgare

. . e e O —— ———

7’A + 7B + 7D + 7R A + T'B + 7D
21” . + 7” paxu 21 .
gam
G-I DN-ID EEE-EE - G-I -0 -
7A + 7B + 7D + TR PA + TB + 7D
21’ nur. + 7’ paxn 21’ mm.
Fb1 Triticum aestivum ssp. vulgare
G-I BEN-ID EEEN-EE NeEw G-I NS N
G-I DEN-0D GEEN-EN G-I NS N
21” nur. + 7’ paxn 1 21” n.

21” mm. + ox 0 7o 7° paxn
1 Cestexija
MOHOCOMHUK aauuuja 21” mur. + 1° paxu

1 CamoorLtogmsa
AHCOMHK AJHIH]A 21” nm. + 1” paxnu



G. Riebsel (Hemauka)

1924. mmennma x pax (Iletkyc)
1957. komepumjanna Neuzucht 14-44

1BL.1RS

0.0
2.0
2.5
2.7
4.2
6.0
6.5
8.0
12.0
15.0

Xiag95
XksuD14
Xrems1303.320
Dn2414(Dn7)
Xib267.225
SrR(Imperial)
Xib262.210
Pmé8

Lr26/Sr31/Yr9(Petkus)

Sec-1

Table I. Two
o

Biological traits

Stem rust
Leaf rust

Powdery mildew
‘Winterhardiness

+IBL/IRS
X

16.05 *

10.82

2974 %

B5.69

1BL.1RS

Gli-1, Glu-3
Pm8

Lr26, Sr31, Yr9
Sec-1

NOR

-IBL/IRS
X
3745
13.66
2376
B5.64


https://en.wikipedia.org/wiki/F._sp.

UNIVERZITY

Tpancnokaiyje, aenenuje

1009 SDS-PAGE

UDC 575: 633.11
DO 229 GENSROBIA2GI D

Original scientific paper $WAPAGE C-banding techni showing intact 1B chr of

. : variety Biserka (), and 1BL1Rs ranslocation in variety
= Balkan (b)

b)
THE EFFECT OF WHEAT-RYE TRANSLOCATION 1BLIRsIN A
DIFFERENT QUALITY GENETIC BACKGROUND ON BIOLOGICAL
TRAITS IN WHEAT
WS '
Yk R RS
i 3
, . , I
Miodrag DIMITRIJEVIC', Sofija PETROVIC', and J. Perry GUSTAFSON? \ ‘\},;/‘
i -
. ! Faculty of Agriculture, Novi Sad. SERBIA Figure 1. Techniques being used to follow HMW Glu and Gli allelic variation of examined
“USDA-ARS University of Missouri, Columbia, Missouri, USA. wheat genotypes. The 1BL/1RS translocation was established using 10% SDS-

PAGE screening for the presence of the Sec-1, gliadin marker located on IRS.

Dimitrijevié M., S.Petrovié and 1.P. Gustafson (2008): The effect
af wheat-rye translocation IBLIRS in a different quality genetic
background on biological traits in wheat.. = Genetika, Vol. 40, No. 3,
261-270.

A sample of 139 varieties of common wheat (Triticum aestivim
L), predominantly Serbian winter wheat varieties originated in the
Institute of Field and Vegetable Crops in Novi Sad, has been examined for
presence of IBL/IRS wheat-rye translocation. Two genotype groups
consisted of varieties possessing and lacking the translocation have been

Gons Fixsd Cails

compared. Stem rust, leaf rust, powdery mildew as well as, winter T fonsidos)

hardiness were studied. The influence of 1BL/1RS translocation was also o W i

studied in a light of wheat seed storage protein (glutenin and gliadin) \\ T e, — ==

genetic background composition. Genotypes having the translocation m’wmna ;\( \‘"’"“""’“" S

appeared to be more tolerant to stem rust, and leaf rust, but more \ At i

susceptible to powdery mildew. These effects were slightly modified N "'“(3;‘7"“\-1 ! Gy

.,

Corresponding auther: Miodrag Dimitrijevié, Chair of Genetics & Plant Breeding, %l* £
Faculty of Agriculture, University of Novi Sad, sq. D. Obradovica 8, 21000 Novi oo VIS m‘._.::mu’_.m‘::tw
Sad. Serhia, phone +381 21 4853211, e-mail mishad@polj.ns.ac. yu . web: :‘2-@ pigs 4 :
www.genetikans.co.yu ssnlr

EpifluoroscentMicroscopy
3 The gena s located




[Ipuznare kyntype y ceery y 2011., moOnjene myranujama
(no opoicasama)

c(1.7%) Vietnam ’ {1.4%) ] Bangladesh

(2.4%) pmm Bulgaria
' (4.3%) B== United States (25.2%) - People's Republic of China
' (5.3%) M Germany .\

1 (5.5%) e Metherlands

 (6.7%) g RUSSIa

(11.5%) === India (15.0%) @ Japan



Kynrype y cBety y 2011., nodujene myraiujama
Kpmuo omibe (1,2%) @ @ Kopenacre u kprosnacre kyarype (0,6%)

Ocraine kyarype (2%) @ @ 3auuHCcKko, KO3MeTHUYKO OUJbe, (0,4%)
Biakunacro onibe (2,3%) @ JlekoBuTO OMIBbE, (0,2%)
IoBphe (2,4%) €

Bohe (2,4%) ¢
Jlerymuno3se (15%

Kurapune (49.5%)

P IlBehe u ykpacno omsbe (21.9%)



Hosa Jamancka copra kpymke "Osa Gold", myranaT ormopan Ha Goject
[[PHE IIPEraBOCTH, JOOMJEH 3pady€HeM rama 3paluMa COpPTE jJalaHCKe
kpymke Osanijisseki (Pyrus pyrifolia Nakai)

T.8. Putent v, 26, 20100 sheat 9t 11 Plant TLAS6

Fig.13

U5, Patend

u Flaot 11,656

Publication number USPP11656 P

Publication type Grant

Application number US 09/114,484

Publication date Mov 28, 2000

Filing date Jul 13, 1993

Priority date (%) Jul 13, 1993

Inventors Kazuo Kotobuki, 9 More »
Original Assignee Mational Institute Of Agrobiclogical

Resources Ministry Of Agriculture, Forestry
And Fisheries

Export Citation BiBTeX, EndMote, Refvlan

Patent Citations (2), Non-Patent Citations (6). Classifications (4),
Legal Events (1)




Dr. Richard Hensz u3 Texas A&lI Citrus Center je joru3syjyhum 3pademeM 100H0

MyTaI1]y HPBEHOT rpejndpyTa.
1970
g




Calrose 76 cemexmmonucao Dr. J. Neil Rutger, 1976. mpBu deHOTHI
NUpUHYA HHUCKE cTabJbuke y M2 reHepanuju OWJbaka y3rajaHux W3
cemena copre Calrose 3pauenor 25 kR Cobalt-60 rama 3pamuma

|7Dr. J. Neil Rutger, Research Geneticst (retired), Dale Bumpers National Rice Research

Center, Stuttgart, Arkansas has been inducted into the USDA ARS Science Hall of Fame. Dr. Rutger is
being awarded for “For demonstrating the usefulness of induction, evaluation, and integration of mutants
in rice genetics and breeding.”




Merritt J. Murray, uctpaxusad A.M. Todd Company u3 Kalamazoo, (Michigan) je
cteopuo 'Todds' m 'Murray’ mnemepMHUHT COpTE OTIOpHE Ha 3€lIeHO yBeHyhe
(Verticillium) mo6ujenel970-tux rama 3pademem u3 copre 'Black Mitchum'

Todd's Mitcham Peppermint

‘ o - 2R CKopo CBO TENEPMUHT yJbE j€ jKBakahuM rymama,
4 mactamMa 3a 3y0Oe, OoHOOHama, BojWIlaMa 3a
UCIIUpamEe yCTa, JI0OMa3u O OBHUX  COPTH

MEIEPMUHTA.

'I\/Irra

23rd Michigan Infaniryg

Frgiwbr Pobis §anfinnioy



GoldenPromise - OtnopaH Ha 3aciameHa 3emspniTa (1993)
Scottish Crop Research Institute (SCRI) - I'ama 3paueme

P34mM39a
Emac303
Bmacigl
Bmag323
Bmag3&7
Bmacsi2-4

Bmacd6
Bimnag337

ari-e GP

8mag357

Bmag22 —

P12M1 Gk —T

P3dM39b ~]._|
P3amM3ge —| |

P16M4Te —1
P16M4TC—

HVMDHNT —

F21M12b—

- Bmac222—

BareiE32c

P16M4Tg —

[T D

]

|

J

GOLDEN PROMISE je mnonymaryspacta copTa JBOPENOT
. IMBCKOT jeuma /1001jena rama 3pademem copre Maythorpe.

@° oBuM TpermMaHoM je CIIYYHAJHO u HEOYEKMBAHO
| Q6HjeHa OTIIOPHOCT Ha 3aCIambeHOCT!

Ari-e ren ce Hanazu Ha SHS xpomo3zomy u 10 je QTL
OKyC KOjU yTHY€ Ha BUCHHY OUIbKE.

» myrtanuja Ari-e rena (erectoides) mosomau mo ckpahema

v % crabspuke (Semidwarfing — monymnarysbacT (hCHOTHIL), ILITO
English Unknown y
Landrace Austrian ¢v.
| /
Chevalier Hanna
I |
I Binder x
I I
Irisk Goldthorpe X Maja
May‘tho pe
y-ray irradiation
{60—240 (&)
H TAIH» DBIII-LII
li ’ﬁ“m Rensie )
! 10
selfing generations
|
Golden Promise LI
Figure I. The pedigree of Golden Promise Microsatellite .u.d} s huas resolved somse of the confuskon over the pzd.lg e of Godden Promise and
s confirmed that Irish Goldthorpe and not Goldthorpe (as stated in some pedigrees) is a g nq.u.en (Russell et al., 1997).

ThIS Is also probably one of the few whiskies left that used
100% Golden Promise barley(a more expensive, lower yield,
barley but resulting greater weight and taste to the malt)
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Mutagenic varietals [ean)

@ Japan
« Osa Gold Pearl22!
B United States
« Rio Star Grapefruit'!
« Todd's Mitcham Peppermint (Verficilium wilt tolerancef*l
« Murray Mitcham Peppermint (Verticillium wilt tolerance)*!
« Calrose 76 Rice (short height rice induced with gamma rays)l
Bl People’s Republic of China
» Purple Orchard 3 Sweet potato P2
« Zhefu 802 {rice mutant)**!
« 26Zhaizao (indica rice mutant created with gamma rays)=*1
- India
« PNR-381 Rice ¥
« Sharbati Scnora wheat !
o« ‘MUM 2, 'BM 4, LGG 407", "LGG 450°. 'Cod’. "Dhauli’ (TTSE), ‘Pant moong-1" blackgram (YMC, (Yellow masaic virus) resistance) M
BN taly
« Creso wheat =1
g Fakistan
« Basmati 370 (short height rice mutant)=*]
« NIAB-TS (high yielding. heat tolerant. eary maturing cotton mutant)=4]
« CM-T2 (high yielding, blight resistant. desi type chickpea mutant created with 150 Gy of gamma rays)”%!
« NW-28 (short height. uniform and ealry maturing. high seed yield mungbean mutant)=¢!
« NIAE Masoor 2006 (eary maturing. high vield, resistant 1o disease lentil mutant created with 200 Gy of radiation)y=%!
0 i Femu
« UNA La Molina 95 (barley mutant developed in 1995 for growing above 3,000 m)=7]
« Centenario (Amarinth “kiwicha™ mutant developed in 2006 with high quality grain and exported as a certified organic product =7
« Centenario Il (barley mutant developed in 2006 also for growing in the Andean highlands with high yield. high quality flour and tolerance to hailjl="!
= Thailand
« RD16 and RD& (aromatic indica rice mutant created with gamma rays)i=¥

I Czech Republic

« Diamant barley (high yield. short height mutant created with X-Rays)**!
BB United Kingdom

« Golden Promise barley (semi-dwarf. salt tolerant mutant created with gamma rays)*¥! Is used 1o make beer and whisky!*?!
Bl Vietnam

« WND 95-20, WND-9%-1 and WN121 {rice mutants developed lo give increased yield. improved quality, resislance lo disease and pests)® 132
« DT84 DT9E. DTS and DT 2008 (soybean mutants developed using gamma rays to grow three crops a year. telerance to heat and cold and resistance to disease) 32!

In 2014 it was reported that 17 nce mutant vanatals. 10 sovbean. two maize and one chrysanthemum mutant vanatals had been officially released to Vietnamese farmers. 15% of nce and 50% of soybean was
produced from mutant vanatels ¥
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MUTANT BUNNY

MUTANT BUNNY WITH NO EARS f[]UNE
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00e30elhyje:
e [IpexpamMOeHy CUT'yPHOCT -
e CoumjajsHu MUp
* TeMe/b NIPUBPEIHOT Pa3Boja
e CurypaH u3Bop npuxoaa

* U3Bop oOHOB/LMBE eHEprHje -2
[apaHzHESaBUCHOCEY CUPOMAULTRD JE HATTOPUG®
OBJUK HACUIA! ‘

HEM Y CHEH[HE 3EMJBL? .V CBE T ..V KOJA CE Y EKOH OM CKOM PA3BOJY
OC/IOHAJIA HCK/bYIHBO HA IIOMOBKH JIPYTHX!



XpaHa Kojy jexemMo, MEHha HALN MeHETHIKHA KO/

guardian

News  Sport | Comment | Culture | Business | Money | Life & style

News ) Science ) Anthropology

Swarthy, blue-eyed caveman revealed

using DNA from ancient tooth

(Genome sequence of 7,000-year-old human remains overturns
popular image of light-skinned European hunter-gatherers

/] a P4 v /. !&.
O blue eyes: the gene anal sis suggests the mutation for blue eye colozr appeare d
earlier than had been thought, with light skin evolving later. llustration: C3IC

DO TN

DMNA taken from the wisdom tooth of a European hunter-gatherer has
given scientists an unprecedented glimpse of modern humans before the
rise of farming. The Mesolithic man, who lived in Spain around 7,000
years ago, had an unusual mix of blue eyes, black or brown hair, and
dark skin, according to analyses of his genetic make-up

Sign In | Register m

SCIENTIFIC
AMERICAN"

MNews & Features Topics Blogs Videos & Podcasts Education Ci
Health » December 2011 » Advances 38 k4 Email & Print
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Food We Eat Might Control
Our Genes

Scientists find rice microRNA inside human cells

See Inside

Maov 2, 2011 | By Anne-Marie C. Hodge

You are what vou eat.” The old adage has
for decades weighed on the minds of

consumers who fret over responsible food
choices. Yet what if it was literally true?
What if material from our food actually
made its way into the innermost control “J T\
centers of our cells, taking charge of Jl ) ’, = | 7
fundamental gene expression? S N - )

%Q\L'ﬂ rr\



Annu, Rev, Biomed. Eng. 200, 12:1-27 Key Wonds
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“reHeTHYKU MOIHAD
OpraHmus3aM, OCMM JbYIH, KOX KOra je reHeTUYKH MaTepu

cial

Journal

Conununities

L

Article 2

Definitions

the purposes of this Directive:

(1) ‘organism’  means any biological entity capable of

replication or of transferring

2) ‘genetically modified organism (GMOY means  an

organism, with the exception of human beings, in which
the genetic material has been altered in a way that does
not occur naturally by mating andfor natural
recombination;

o 4 ¥

uxosanu opranuszam (I'MO)” noapaszymena

jaj u3MeHeH









Agrobacterium tumefaciens Plant Cell

Nucleus

T-region

chv genes vir region

Copyright ® The McGraw-Hill C requir r ion or display.
4.234
(2) (3) “4)

Plant chromosomal DNA

Bacterial
Tiplasmid T-DNA chromosome
T-DNA
—_— . — —
Infection
of plant

A. lumefaciens oelland
integration

of T-DNA

Transformed
plant cell

Agrobacterium
tumefaciens



Ti plasmid
LY inzerted DRA
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CTBAPAILE TPAHCI'EHE BUJ/BKE

N3o01anuja u KJIOHUPaKk€ TeHA 0] MHTepeca

l

JHonaBamwe IHK cermenTa 3a nokperame u
nojayaBame eKcrupecuje reHa (mpoMorep)

l

JIO)IaBaI-l)e CCJICKTHUBHOI' MapKeEpa = Gultured

cells

YHo1Iemhe reHCKe OHCTPYKIUje Y OMJbHY
heanjy (Tpancopmanmja)

l Elanilat

Cenexknuja tpanchopmucanux heamja niam

'1KI/IBa

PereHepaunuja ueJsie Ou/bKe °
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OCTYIIAK TpaHcpopMaliuje

STk
)
Z

leat discs incubated with
genatically engineared

discs removed Trom Agrobacteria for 24 hrs.

tobacco leaf

/;HEI:‘HDI‘I medium only
allows plant cells that

the bacteria to
proliferate

transfer Qrow up
shoot to root- rooted
inducing seadling
redium

adult plant carrying
transgene that was
arginally presant in
the bacteria

IMAGE: Mol bio of the cell by Albert (pg no:599)



Agrobacterium
tumefaciens

JHK koja caapaxn
TeH ofI HHTepeca

HAaHTHH

ﬁ-
HNukybdanmja Tjmrasmun YHoweme y Perenepanuja
PeCTPUKIHOHUM OubHY KyITYPY Onbke
eH3MMHMA hemja

ass

MecTo Hcenama
bu/bka ca HoBoM
PeCTPUKIMOHUM HNuceproana JIHK
0COOHHOM
eH3UMHMA ¢ca HOBHM I'€HOM
L
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Extract DNA from é é $ Clone Agrobacherum =%y 4 a7
Agrobacierium E’ '.F.’ g HT geng. HT-EFSPS g =4 ,P
S8S =2
222 2
ﬁ g ﬁ HT-EPSPS amplified in bactena
Insard HT-EPSPS milo he
plasmid used 1o ransform 3
sonbiran planis
HT-EPSPS gene V.
s
T
. (2 ¥ x Baolrstic: transformabdan ', 'c Insart plasmid into N
— of soybean plant cells ) bacteria for
. 9 | — —— ™~ amplification
m = DA regulatory. alaments.
soybean plant cells
6
Select colls with HT-EPSPS Glyphosale herteade exposures
Bry InsrEncothe dxpdiine
7 Grow HT-Soybean planis and

Btk Croess if maaCns sy




* XOpU30HTAJHU TPaHC(ep reHa
* KoncTpykuuja reHa (XMMEpPHH IeH) CACTABJ/bEH M3 /1€JI0BA HECPOAHUX OPraHu3aMa
* Henmocrojame 0MJ10 KaKBe CPOJHOCTH OPraHU3Ma KOJH “Aaje” u OpraHnn3Ma Koju “npuma” rex

35S mpomoTep CTP EIICIIC NOS TepmunaTop
(moxperay) TpaHcpep “paaHu 1eo resa” (3aBp1aBa)




OHAObBPEHE I'M KVJITYPE.....

* Coja o Kapaundun
e Kykypy3  Kpommnup
e [lamyk e JlaH

e VYJbaHa penuna o [lamnaja

o [llehepna pemna e XUKOpH

* byHjeBa e llupunay
* Ilapanaj3 e bocran

e JlyBaH



§ HajsacTyn/wenunje TpaHcreHe BubHe BPCTE Y NPOM3BOAHM CY OHE KOJUMA je FeHOM M3MereH
gl MHCEPTOBakEM TEHCKMX KOHCTPYKLI.H]B 3d OTNOPHOCT npema xepﬁnun,ﬂ,mma WHPOKOr CNEeKTRa:
3 NenoBarba, 0AHOCHO TOTANHUM Xepbuunanma.

faygpocuHam je amoHujymosa co, enyghocuHam-
0 amoHujym. [lpsu nym je u3deojedH KAo NpupooHuU
‘ cacmojak  u3 0dse epcme amusa  Streptomyces.
e

- -. —O0H  [nygocuHam uHxubuwe eH3UM 2AymamuH
M3BOpM CTPYKTYPHUX Tr€EHa'y TEHCRUM KOHCTPYKLWJjama CYy ‘ H H CUHMEemasy, Koju je YKimydeH y cuHme3sy eeeHuujanHe

npoHaheHU y CBETY. 3eM/bULLHNXBAKTEPMjA N T/bUBA, OH QO KUceTe = aymanic. Kao xepbuyuo ce
. . . . Kopucmu o .

Hajuewhe Agrobacteriym.tymefaciens; Agrobacteriym

thaliana,.Streptomycés viridochramogenes, Streptemyces - Fnudhocam je xep6utud WUPOKoE CTeKMpPa denosara.

hygroscopicys.fOBu redn cy HeoceT/bMBM Ha Ae/1I0BaE (CHONPD ﬂ) ﬁ Kod 6umaka 6nokupa Oenosare enzuma  5-

. eHonnupysunwukumam-3-gpocgham cuHmemase, Koju

Xep6MU‘M'ﬂ'a' AETpaanpajy Xep6MLl,Mp,e (rnmbocaTe) Ao HO— P—C—N—C—C—OQH UePa Kmy4Hy yaoey y CUHME3U GpOMamu4Hux

KUCeNUHA WOKCaNaTa,; Ymme ce AeaKTUBULLE (HNXOBO H, ECEHUUJQNHUX  GMUHO-KYCEAUHT — (heHUNanaHuHa,

. muposuHa U mpunmocada. Hedocmamakrk o8ux

AenoBame, Uin NPeTBapa)y akKTUBHY KOMITOHEHTY OH amuHo-kucenuHa dosodu do yeuHyha Gusbaka y poky

xepbnunaa (rypocmnHaT) y HeaKFUBHY. 00 HEKONUKO 0aHa.

1":";

Glufosinat

M3BOp CTPYKTYPHOr reHa cy pasnuuute
pace 3emsbMwHe BGakTepuje Bacillus
thuringiensis, Koje came npou3sBoae
NPUPOAHU  MNecTMuUmMa  (MHCEKTUUMAHM
NPOTeWH). MHCEKTU Cy YINaBHOM U3 pena
nentupa (Lepidoptera), Kpomnuposa

3natvua (Leptinotarsa  decemlineata AR o ¥ ' . . 5 i

P KykypyanHu  nnameHay  (Ostrinia  nubilalis,  Hybner) g ; k.
Say.?, M-I'IM KYKYpY3HU nnameHay, (Ostrinia cmaoeHuK Eapone U Asuje, Hajseposamuuje je donnoeuo Lk . ' ! OBu MHCEeKTUunagHm I.'Ip0Tel/IHI/I (p,enTa
nubilalis), a unbHe KyNType 3a reHeTUUKy 6podom y AMepuky ca MouwUsbKOM CUpKa ui Mmanuje, uau = eHAOTOKCMHM) Oenyjy. CeneKkruBHO -Ha
MmoaudmrKauujy namyk, napagajs, Mahapcre. [peu nym je youen y okonunu Bocmowa, [ ; ? P
KPOMMUP, KYKYpPY3. Macavyceme, 1917. Osako uHmMpodyKoeaHe WmMemoy4uHe, o FIOje/:lVIHe BpCTe J‘Iel'll/lp,onTepa, v

eaH ceojux “domahux” cmanuwma, y HOeoj cpeduHu Ges [ - Kosieonrepa. Be3ny ce 3a cCcToMayvyHu

NpUpodHUX Herpujamesed cy sUWeECMPYKO WmemHUju o - . 4

Jcece. ~_enuTern UHcekTa omeTajyhu NpoTokK joHa
1 unsasueajyhu- napanuay, 6akrepujcke

: NHJeKuuje n cMpr.
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[Pazpo], MOBPIIMHE MIHPEHE:E OCODMHE ISYIITYDE

200 =
180 =
160 —

140 =

o YKkymHO XeKTapa
& PasBujcHe
=V pa3BQji

W27 npsxasa y 2013.

! MeT 3emasba Koje npoussoae suwe oa 50% komepunjanHor TMQO ~
%Oa’ane 3em/be Koje Npor3Boae KomepuujanHu MO
() Tajerwoe MO camo y ekcnepumeHTanHe cepxe
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]I Attack of the Superweed

New strains resist Roundup, the world's top-selling herbicide

Superweed Ff'.gp\by
New York Times

Glyphosate resistant

weed species in each state . . &
| T —
2 4 5 8 ]



US$27.8 billion

zmenit | NODIIODATESAMI] A

& Limagrain S
=Vilmorin e

<« CeMeHcke KoMnaHuje
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> I'IyHo napTHepCTBO
Phil Howard, Associate Professor, Michigan State University . [lenummyHo napTHepcTBO
http//www.msu.edu/~howardp .

. Size proportional to global seed market share



ZAKON
0 GEMETICHK] MODIFIKOVANM ORGANIZMIMA
I. DSNOVHE ODREDBE

Predmot uredivanja
an 1. .
Cheim zakonom umdue se postupak ra davanje cdobrenja za upd MuHKUCTapCTBO NOBOIPUBPELE, Ministry of agricul
zabworenim sistemima | za namemo uvodenie u Bvolnu sreding ol WyMapcTBa M BONONPUBPENE | & forestry and water

muzd ik i organizama | prodzvoda od genalitd modilovanih organizama,
za upoirebid U zalvoranim sislamima | 78 namama eadanie W 2hobna By
penetitkd modificovanh organiama, rekovanie, pakovange | presoz  gend
modifkovan i organizmma i proizvada od genetitki modifikovanih organizama, k y
druge pitanjs o0 Inadaj@ 28 genelickl modflovane omganizme | proizwods W

"’ i llymapcree  Bogonpuepega Betepuda KabuneT KouTaktw  KOpMCHA [OKYMEHTA WM NMHKOBH

e i
Eabrara stavijanja u promst 7 s\l - Cp6uja noTnucHuua [lyHae coja [leknapauuje

Llan 2.

Hjedan modfikovan  #wi omanzam kao nl proizeod od  genetidki
s ifk crearcg organiema ne mode da se slavi o promed, cdnosne gl o komens jalne
gwrhe na ieniorji Republise Sibge.

21.01.2013.

Y BepnuHy Ha cajMy” 3eneHa Hegerva” M Cpbuja noTnucana
[exnapaumjy 0 HoBoj nonuTuum yaroja GMO free coje

Ha WHMLMiaTHEY MUHWCT3PCTER  NO/LOMPUBDEAS  AYCTpHe,
ADPKIBHW CeKpeTap MWHWCTapCTEa Mo/onpuepe/e, WyMapcTea

s

W sofonpuspefe [fawuno MonyBosuh, TokoM cajMa .3enewa
Hegensa" ¥ Bepnuwy noTnncao je, 19. jauyapa 2013. roguuHe,
[Jeknapauujy .JyHae coja”. MoTnuckule Jeknapauuje oy zemMme
. Oywaecke pervje mehy kojumz oy Aycrpujz, Xpeatcka, GocHz M
XepueroenKa, baeapcka, Mahapcka, Cnoeeruja 1 LWeajuapcya.

Garetkl modfkovan omganizam ne smatra se poloprvmedni proizvod bilinog
pomkla kaji kobnski sadrdi do 0,9% primesa gerettki modfikevanog crganizma i
primasa poneklom od geneithl modifRovanog oganizma.

sulurmu"hﬂi“m:l-‘ﬂnlmr:- rru';m;!}mﬁ‘:imriu L nermlgci mﬂﬁwrﬂm U geknapauqje je yonoOCTaEME3He HOBE NOAWTHKE vy o0n3cTH rajewsa coje

organizmima ukciko nski sad 1% primesa geredithl mo Vari e .

o | privas perebion od ik i Bessmeey orqmians. koja hie omoryfuTh Gomke Kkopuwherse pfomaliux pecypca M yMasHTH
NPexkoMepHy 3aBUCHOCT 0f] YBO33 Coje Koja Ce KOPWMCTH 33 NPOMZBOAHY XPaHe a

Znacenje pojmova ;
c“::’ nocebfHz naxna OWhe noceefieda yarojy, npepagn W Kopuwhery GWO free
' coje.

Pojedini pojmovi upolmsblpsni u ovem zakonu imaju siedede enademe ™ ) ]

1) e bithi alediad jo deo billke, Svolinje. glfve, MmKIOORANZME. . vomeesmer v nonom ey |
virida ko sadrk naskednu informaci B e perp e s s ]

2] penanitk! madifivowan oganzam e organzam G e genaticl
promen jn malsdama savnemens biotehnologl e, — Mescrop

3) imciden! je evaki dogadaj koji dovodi do nekontrolisancg oel Tt bt w3tueaar

geralizh modfkovanog omanizma u Bvolrs snediny, 8 do kogs dolas et
upclrebe u Talvomerim Eshemima | namerneg wvodenja u Bvolru areding
mid Bk cvanog arganizma, kog mode pradsiadjall naposmedn 1 adio®ani JETERIILIA T ICEHTHOHRAINLTA
za divol | adravije judi i Ereoinu sredinu; CHEIQIPITHIT EHETCKII MOI®IEAIILIA
COJE
d) koremk e prawno lice, predureini ili fidéko lice koje upc J A——

perslié b modifkovan oganizam i poisaod od gereidk modfkovanog ong
zabvoranim sislamima i prilkom namamog wodania u Nvatri smdineg

§) medode savomene biolshnologie jesu in vivo iehnike nu
salina, wiljudujudi | rekombinaninu dezoisinbonukbeinsiu kiseln (DHK) |
uncdanje ruklainskih kiselira u delje i ogande | luzijp Selija nad ke LT L —
nivoa familje, ko prevazilags prirsdne reprochuicliaee il reomBinacions S
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AEKAAPAIIUJA
M1 se xeanvo 'MO nHa Hamioj TepuTopujn!
i I'pag Yauak ce obOasesyje aa he gocaegHo momToBaTM 3aKOH O TE€HETWIKUM
MoandukoBaanM opraavismmmMa (,Cayxoenn raacamk Pemy6anke Cp6uje”, 6poj 49/2009):  y
AameM TekcTy: 3akoH 0 I'MO), 3axTeBa HeTrOBy A0ocAeAHy IIpVMeHY Ha Teputopuju Pemy6anke
Cp61je 1 IpOTUBY Ce EbeTOBOj IIPUMEHI.
2. I'pag Yauak y OKBUPY CBOjUX 3aKOHCKNMX ¥I OPTaHM3AaIMIOHMX MOryhHOCTM y Be3u ca
KopunihereM WAV YIpaBbalbeM 3eMANIITEM I APYIVMM HOPOV3BOAHVMM pecypcuMa I
OpraHN3oOBarbeM MOAOIPUBpPeAHE IIPOM3BOAMLe, IIpepaje M IIPOMETa HOLbOMNPUBPEAHO
npexpaMbeHux mpomnssoaa Hehe g03BoanTu n agomycTuTy ysrajarbe n mmperme 'MO Ha cBojoj
TepUTOpUju.
3. I'paa Yauak ce obGaBesyje aa he mpeayseTtn cBe oarosapajyhe Mepe, kao mTO Cy CTpydYHa
npeaaBarba M APYIM IIpOrpamMy O0Opas3oBarba 3a IIObOIPHUBPEJHVIKE M Apyre ydJeCHWKe y
OpraHmsoBamby IIpOM3BOJIbe, IIpepajde ¥ IIpoMeTa II0bONPHUBPeAHO-IIpexpaMOeHIX
IIPOV3BOJAa KaKO Ce He OV OAAyYNAM 3a HeAeraaHo y3rajarbe m mpomeT 'MO mn mpomssoga o
I'MO. i
4. T'pag Yauak 3axTeBa M OdYeKyje O4 CBMX Ap>KaBHMX OpraHa ¥ MOAMTIYKIMX CTpaHaKa i
HOKpeTa Aa ce 3a4aXy 3a gocaejHy npumeHy 3akoHa o I'MO m oarosapajyhmx noasaxoncmx’
| akaTa 1 aa ce oHeMoryhu He 03BO»eHO rajebe 1 mpomeT I'MO u moryhe mreTHe mocaeauige
T'MO n nponssoga og 'MO Ha 3apaBbe cTaHOBHMINTBA 1 3arabusarse nipupoge y Peny6any
Cpoujm.
5. TI'paa Yauak oduekyje oa PTC xao Meamjckor jaBHOT cepsuca rpabana Cpbuje m apyrm
cpeacTaBa MH(pOpPMICaba 42 PeAOBHO 11 00jeKTUMBHO MHGOPMMUIILY jaBHOCT O IIPMMEHN 3aKOH
#0 I'MO u 0 pesyaTaTuma MCTpakmBarba y CBeTy O MITETHUM IIOCAeANIIaMa Tajerba 1 ynoTpeo
I'MO n npoussoga oa 'MO.
6. T'paa Yauax mo3msa cBe rpadose n onmTyHe y Perry6avmy Cpouju Aa moapiKe U yCBOje OBY
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OnwTHHe W rpagoeud v Cpoujn npema yceajamwy [Jdexnapauuje o TMO
Municipalities and cities in Serbia with respect to the adoption of the Declaration on GMO
¥ MEpWOILY o1 30 JaHyapa 2013 (1. Yaus) 0n 20 feuewtpa 2016, (135, ClesmuE) 1 ihe parod fom 30 Jenusry 2013 (7. Eaday o 20 Decamber 2070 (135, Skanica)
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S0 Declaration nof adogred
Hale poansTEan qeanacaugnia MWD
G410 Declamfion nof giscursad
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CRISPR associated genes (cas)

Immune system of bacteria against bacteriophags



Escherichia coli

CrRNA — CRISPR RNA

[mmune system of bacteria against bacteriophage:



Escherichia coli

crRNA — CRISPR RNA Library Updated

[mmune system of bacteria against bacteriophage:
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Receptors — the key to cellular communication

Binding molecules \

Cell membrane

w

~ Receptors

Like most systems in our body, the immune system is activated and controlled by receptors
and the molecules that bind to them. Receplor proteins in cell membranes are shaped so that
one particular molecule can fit exactly in them. VWhen that molecule binds to the receptor,

it sends a signal to the cell to switch something on or off. It's the same type of system we
use to smell, taste and transmit nervous signals.




WYYV,
vy Yo,

R
.

» he

CCR5 Antagonist
Blocks HIV from
entering CD4 cells

.

CCR5
Coreceptor

CCR5
| Coreceptor

cD4
Receptor

CXCR4
Coreceptor

CD4
Receptor

CXCR4
Coreceptor




_ von Hippel-Lindau syndrome
Renal cell carcinoma
ncor %'ria. complementation group D
| Biotinidase deficiency
m, complementation group C
iy, dhlated, autosemal dominant
ate acetylcholinesterase deficency
srrythmogenic right ventricular dysplasia
Teratocarcinoma-derived growth factor
Hepatoblastoma

Pilomatricoma

Cwarian carcinoma, endometrigad type
Hypobetalipoproteinemia, familial

GM1-gangliosidosis

Mucopolysacchandasis

BRCAT associated protein (beeast cancer)

Hemolytic anemia

Septooptic dysplasia

Progressive extemal ophthalmoplegia, type 2

Larsen syndrome, autosomal dominant

HIV infection, susceptibility/resistance to

Ichithyosiform erythrodenma, congenital

Long QT syndrome

Brugada syndrome

Heart block, progressive and nonprogressie

Deafness, autosomal recessve

Waardenburg syndrome

Tietz syncrome

Glycogen storage disease

Dementia, familial, nonspecific

Pituitary hormens deficiency, combined
Thyrotropin-releasing hormone deficiency

Dealness, aulosomal recessive

Hypomagnesemia, primary

Tremor, Familial essential

Chareot-Marie-Tooth neurapathy

Malignant hyperthermia susceptibility

Hypocalciuric hypercaloemia, type |

Neonatal yperparathyroidism

Hypacaleemia, autosomal dominant

Atransferrinemia

Progionicacidemia, type Il or pocB

Hailey-Hailey disease

Retinitis pigmentosa, autosomal dominant and recessive
Night biindness, congenital stationery, rhadopsin-related
Cataracts, juvenile-onset and congenital

Commaon acute ymphocytic leckemia antigen
Blepharophimasis, epicanthus inversus and plosis type 1
Hemosdenosis, spstemic

Sucrose intolerance

Cerebral cavernous malformations

Myelodysplasia syndrome

Apnea, postanesthetic

Owarian cancer

Megakaryocyte growth and development factor
Thrombocythemia, essential

Peroaisomal bifunctional enzyme deficiency
Thrombophilia due to HRG deficiency
Leukoenceghalopathy with vamshing white matter
Lipoma-preferred-partnes gene fused with HMGIC

199 million base pairs

Moyamoya disease

Muscular dystroghry. limb-girdle, type IC

Obesity, severa

Diabetes medlitus, insulin-resistant

Marfan-fike connective tissue disorder

Thyroid hormone resistance

Usher syndrome, type 1B

Pseudio-Zellweger syndrome

Lung cances, small-cedl

Codon cancer

Dedeted in lung and esephageal cancer
Metaphyseal chondrodysplasia, Murk Jansen type
Camiting-acylcamiting translocase (deficency)
Epidermolysis bullosa

Colorectal cancer, hereditary nonpolyposis, type 2
Turcot syndrome with glioblastoma

Muir-Tame family cancer syndrome
Hyperglycinemia, nonketotic

Pancreatic cancer

Spinocerebedlar ataxia

Pituitary ACTH-secreting adenoma

Ventricular tachycardia, idiopathic

Night blindness, congenital stationary

Trcell leukernia transhacation altered gene
Wemicke-Korsakofl syndrome, susceptibality to
Bardet-Bied| syndrome

Nonpapillary renal carcnoma

Protein & deficiency

Ventricular, skeletal, slow

Cardiomopathy, hypertrophic

Myotonic dystrophy

Coproporphyria

Harderoporphyrinuria

Oroficaciduria

Neuropathy, hereditary motor and sensory, Okinawa type
Dapamine receptor

Puoriasis susceptibility

Moebus syndrome

Alkaptonusia

Glaucoma, primary open angle

Hypertensian, essential

Usher syndrome {Finland)

Nephronophithisis, adolescent

Ataxia telangeeciasia

Shoet stature

Myedoid leukemia Tactor acute

Ectropic viral integration site {oncogene EVIT)
392126 syndrome

Encephalopathy, famifial, with neuroserpen incusion bodies
DHabetes mellitus, noninsulin-dependent
Fanooni-Bickel syndrome

Lymphorm.as

Eukaryotic franglation initiation factor (squamous cell lung cancer)
Limb-mammary syndiome

Tumar protein ph3

Ectrodactyly. ectodermal dysplasia, and cleft liplpalate syndrome
Optic atrophy

Lipoma

Bermnard-Soulier syndrome. type C melanoma-associated
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CCR5

AA&AA&AA&/\/\/\@A&&A&

TTT | CCA| TAC|AGT| CAG| TAT | CAA C|TGG| AAG| AA C|CAG| ACA| TT: ATA | GTC

TTT | CCA| TAC GAT| AGT| CAT| CTT |GGG stop

A/\/\/\/\AA/\/\/\

CCR5A32

Figure 2: Wild-type CCR5 and A32 and the respective protein
sequences they encode [45].




Barring the Door | How a mutation can protect against HIV

With CCR5

To enter cells, one
thing that most
HIV strains must
do is bind to
CCRE, a molecule
White that protrudes
from the cells
surface,

Without CCR5

Some people are born
with a mutation that
prevents CCRS from
appearing on their
cells, making them
resistant to HIV.
Some experimental
gene therapy
approaches aim to
mimic this mutation
in AIDS patients,

blood cell

receptor Mote: Mlustration is schematic



Mormal Infection Mormal Infection Resistant to Infection
Mormal Progression Delayed Progression with B3 HIV-1
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