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TESEKKUR

Calismama baslarken arastirma konusunun belirlenmesi siirecinden baslayarak ilgisi,
Onerisi, bilgisi, yardimi1 ve calismanin her agsamasinda sabirla yanimda oldugu i¢in danigsman
hocam Saymn Yrd.Dog.Dr. Iskender KARALTI’ya basta; boliim baskanimiz Saym Prof. Dr.
B.Serdar OZTEZCAN’a, calismam boyunca destek ve katkilarini eksik etmeyen sevgili

aileme, ayrica yardimi ve emegi gecen arkadaslarima sonsuz tesekkiirler.

Meral AYDENIZ



OZET

Gen, Yunanca kokenli bir kelime olup dogum, baslangi¢ anlamina gelen “genos”tan
gelmektedir. Genler; canlilarin kusaktan kusaga gecen o6zelliklerini (boy, renk, hastaliklara
dayaniklilik, yiliksek verim gibi) sifreleyen birimler olup yasami belirleyen genler DNA
sarmal1 i¢inde yer almaktadir. Bir canli tiirline bagka bir canl tiirlinden gen aktarilmasi veya
mevcut genetik yapiya miidahale edilmesi yoluyla yeni genetik 6zellikler kazandirilmasini
saglayan ve gen teknolojisi ile dogal siiregler ile edinilmesi miimkiin olmayan yeni 6zellikler
kazandirilmig GDO firiinlerin insan saglig1 ve ¢evre tizerindeki olasi olumsuz etkileri uzunca
stredir tartisilmaktadir. 1996’da piyasaya siiriilmesinden bu yana, iiretimi ve pazara
sunulmas1 konusunda ¢esitli tartismalar devam etmektedir Diinya ¢apinda artan ekim alanlar
genetigi degistirilmis (GD) iriinlerin gelecekte yaygin kullanilacagini gostermekte ve bu
durum ise oldukga ilgi ¢ekmektedir. Genetigi degistirilmis organizmalar tiim diinyada oldugu
gibi iilkemizde de oldukca giincel ve yeni bir konudur. Konunun saglik hizmetini siirdiiren

saglik profesyonellerince bilinmesi biiyiik 6nem tasimaktadir.

Materyal: Calismamizda 20 adet paketli ve 20 adet agik bal 6rneginde GDO olup
olmadigi arastirilmistir.  Orneklerden kapali olanlar farkli markalara ait olup
siipermarketlerden temin edilirken acik olan oOrnekler ise numune olarak toplanmistir.

Ornekler steril kap icerisinde toplanip kisa siirede analiz igin labaratuara ulastiriimistir.

Metod: . Orneklerden 1’er yemek kasig1 almarak DNA izolasyonu yapilmustir. izole
edilen DNA’lar Roche 480 II Real time PCR cihazi ile calisilmig, testin performansini
degerlendirmek igin kontrol testi de yapilmistir. Incelenen bal érneklerinde GDO varligina

rastlanmamustir.

Amag¢: Bu calisma iilkemizde {iretilen ballarda GDO varliginin arastirilmasi eger

saptanirsa diizeyinin belirlenmesi amacini tagimaktadir.

Anahtar kelimeler: Genetigi degistirilmis, GDO, Bal
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BIiRINCi BOLUM
GIRIS

Diinya saglik orgiitiine gore diinya iizerindeki niifusun artmasiyla birlikte ihtiyag
duyulan gida iiretimi i¢in tarimsal ila¢ kullaniminin azalmasi verimliligin arttirilmasi,
uygun olmayan iklim kosullarinda bile iiriin alinabilmesi besin degerinin ve raf
Omriiniin arttirilmasi giindeme gelmistir. Bunun ise {iretim bi¢iminin degistirilmesi ile

miimkiin olabilecegi ve bdylece diinyadaki agliga ¢are bulunabilecegi savunulmaktadir

(7).

Giliniimiizde GDO’ larin yararlar1 yaninda zararlar1 ya da riskleri de tartisilmaya
baslanmistir. Niifusun hizli artisi, tarima elverisli alanlarin azalmasi, erozyonlar, gida
israfi, iiretim teknolojisinin heniiz istenilen diizeye ¢ikarilamamasi, sulamanin yetersiz
olmasi, denizlerin kirlenmesi gibi bir¢ok ¢esitli nedenlerle yakin bir gelecekte aclik

sorununun daha da tehlikeli bir boyuta ulasacag: diistiniilmektedir (1).



IKiNCi BOLUM
GENEL BIiLGILER
2.1 Genetigi Degistirilmis Organizma Nedir?

Genetigi degistirilmis organizmalar (GDO), biyoteknolojik yOntemlerle
canlilarin sahip oldugu gen dizilimleriyle oynanarak, mevcut Ozelliklerinin
degistirilmesi veya canlilara yeni 6zellikler kazandirilmasi ile elde edilen organizmalara
verilen isimdir. Son yillarda diinyanin en ¢ok ilgilendigi konularin basinda biyoteknoloji
ve biyoteknolojik yontemlerle elde edilen genetik olarak degistirilmis organizmalarin
(GDO) kullanim1 gelmektedir (6).

Genetigi degistirilmis organizmalar, Genetik yapisi1 degistirilmis organizmalar,
Degistirilmis Canli Organizmalar (DCLMO), Genetik Olarak Modifiye Edilmis
Mabhsiiller (GM) gibi degisik isimlerle de isimlendirilmektedir (2).

2.2 Tarihcgesi

Karl Ereky tarafindan ilk olarak 1919 yilinda kullanilmis olan “biyoteknoloji”
teriminin o zamanki tanimi, anlami ve kapsami giiniimiize kadar gelisen modern
tekniklerin bu alana uygulanmasi sonucu oOnemli Ol¢iide degisikliklere ugramistir
(1).Biyoteknoloji son 10-15 yil i¢inde hizla gelisen ve birgok yarar saglamis ve 1982
yilinda yayinlanan OECD (Organisation for Economic Co-operation and Development)
raporunda; “temel bilimlerin ve miihendislik ilkelerinin, ham maddelerin biyolojik
araglar yardimi ile iirlinlere doniistiiriildiigii siireclere uygulanan teknoloji” olarak

tanimlanmistir. (1).

En ses getiren meyvesi olan ve son yillarin en gézde tartismalarindan biri haline
gelen genetik olarak degistirilmis organizmalar (GDO), giinlimiizde diinya glindeminin
bas maddesi olmay1 halen siirdiirmektedir (1). Biyoteknolojinin tarihgesi incelendigi
zaman; tahillarin evcillestirilmesi (M.O. 10000), hayvanlarin evcillestirilmesi (M.O.
8000-9000), bira fermantasyonu (M.O. 6000), mayali ekmek yapmm (M.O. 4000),

agsilarin tiretimi (~1880), antibiyotiklerin iiretimi (~1940),yliksek verimli tahil tiretimi



yesil Devrim” (~1960) ve genetik olarak degistirilmis bitkilerin iiretimi- “Biyoteknoloji
Devrimi” (~1990) olarak siralanmaktadir (1).

Baslicalari; misir, patates, domates, piring, soya, bugday, kabak, bal kabagi,
aycicegi, yer fistigi, bazi balik tiirleri, kolza, kasava ve papaya olmak iizere diinyada
pek ¢ok GDO’lu iiriin bulunmaktadir. Bunlarin disinda, muz, ahududu, cilek, kiraz,
ananas, biber, kavun, karpuz ve kanola gibi iiriinler iizerinde ¢alismalar halen devam
etmektedir (1). GDO’ lar ile ilgili Diinya halk saglig1 problemlerini ¢6zmek amaciyla
besin miktarinin artiritlmasi ve igeriginin zenginlestirilmesi yoniinde c¢alismalar

yapilmaktadir (1).
2.3 Gdo’larin Kullanim Alanlar:

Diinyada okul oOncesi donemdeki ii¢ milyon kadar cocugun A vitamini
eksikliginden kaynaklanan gérme bozuklugunun bulundugu, her y1l 250 000 ile 500 000
kadarinin kor oldugu ve bunlarin {icte ikisinin de izleyen birkag aylik siiregte 6ldiikleri
belirlenmistir. Yetersizliginden dolayr 14 milyon ¢ocuk tedavisi miimkiin olmayan goz
hasartyla karst karsiyadir. Yine diinya niifusunun % 30“unda demir eksikligi
goriilmektedir. Bu durum 6grenme kabiliyetini azaltma, enfeksiyon artig1 gibi sorunlar
olusturur (2). Besin icerigini zenginlestirmeye yonelik biyoteknolojik caligmalar ile
vitamin A yonilinden zengin piring (golden rice) {iretimi gergeklestirilmistir (1). Farklhi
bir piring tiirlinde de demir orani iki kat artirllmistir (2). Bu sekilde, pirincin temel
tiketim maddesi oldugu bolgelerde A vitamini eksikliginin  Onlenebilmesi

amaclanmustir (1).

Gida iiriinlerindeki antioksidan diizeyi arttirilarak, toplumda var olan belirli
kanser ve diger kronik hastaliklarin oranmin azalmasi hedeflenistir. Onemli bir
antioksidan olan likopen, genetigi degistirilmis domates, domates iiriinleri ve biberde
bol miktarda bulunmaktadir. Genetigi degistirilmis soya ve kolza ¢esitlerinde doymamis
yag orani artirilarak viicuttaki kolesterol oran1 kontrol altina alinmigtir.. Cilinkii doymus
yag orani yiiksek olan yaglar insanlarda kolesteroliin yiiksek olmasina sebep olmaktadir.
Saglikli bir beslenme agisindan doymus yag orami diisiik ve doymamis yag orani daha
yiiksek olan yaglar tercih edilmelidir. Ayrica yiiksek nisasta oranina sahip patates

cesitleri, gluteni ve ekmeklik kalitesi yiikseltilerek bugday cesitleri, aminoasit orani



Ayrica yiiksek nisasta oranina sahip patates gesitleri, gluteni ve ekmeklik kalitesi
yiikseltilerek bugday ¢esitleri, aminoasit oranm1 artirilmis tahil gesitleri iiretilmektedir
(12). Yapilan caligmalardan bir digeri de transgenik yontemlerle baliklarin daha fazla

biiylime hormonu salgilamasi ve boylece et veriminin artmasidir
2.3.1 Biyoteknolojinin Bitkilerde Kullanimi

Transgenik Dbitkiler genetik yap1 olarak degistirilmis bitkiler olarak
tanimlanmakta olup, normal kosullarda olugsmasi beklenmeyen gen kombinasyonlarina
sahiptirler. GDO’lar bu nedenle virus, bakteri, hayvan ve bitkilerden transfer edilen
genleri icerebilirler. Zararlilarla miicadele , iiriiniin tadin1 ve goriinimiinii degistirmek,
besin degerini arttirmak, tagimaya ve depolamaya uygunlugu arttirmak gibi amaclarla
transgenik bitkilerde gen transferi yapilmaktadir (8). Ornegin, kutuplarda yasayan bir
tiir baliktan izole edilen ve donmay1 engelleyen antifreezegeni domates ve c¢ilek gibi
bitkilere aktarilip, soguga kars1 direngli genetigi degistirilmis (GD) domates ve ¢ilekler
gelistirilmistir (6). Bir baska 6rnek ise misir ve diger iirlinlerde Bacillus thuringiensis
(B.t) geninin kullanimidir. B.t.normalde dogada bulunan bir bakteri olup insekt larvalari
i¢in Sldiiriicti bir protein iiretmektedir. Bu proteini kodlayan gen misira aktarilmakta ve
musir insektlere karsi kendi pestisitlerini iiretebilmektedir (9,6).

2.3.2 Biyoteknolojinin Hayvansal Uretimde Kullanim

Hayvansal tiretimde biyoteknoloji kullanimi ise, ¢esitli hayvan tiirlerinden biiyiime
hormonu genlerinin izolasyonu ve karakterizasyonu tlizerine yapilan ¢alismalar iizerinde
yogunlagsmistir. Yapilan bir ¢calismada “Bovine Somatotropin” (BST) hormonu ineklere
enjekte edildiginde siit ineklerinde siit veriminin artmakta oldugu ve yemin etkin
kullanim1 ile hizli bir biiylime gergeklestigi goriilmiistiir. Aynmi sekilde “Porcine
Somatotrapin” kullanimi ile karkas komposizyonu yag miktarinda azalma ve protein
miktarinda artma yoniinde degisiklik izlenmistir (10,6). BST kullanimi Amerika
Birlesik Devletleri Gida ve ilag Dairesi (Food and Drug Administration; FDA)
tarafindan onaylanmis olup, rekombinant BST wuygulanmis ineklerin siitlerinin
etiketlenmesi zorunlu hale getirilmistir.

Bu siitlerin kullanimi ile ilgili olarak; normal siitler ile aralarinda higbir farkliligin

olmadig1 ve bir ayrim metodunun



Bu siitlerin kullanimi ile ilgili olarak; normal siitler ile aralarinda higbir
farkliligin  olmadigt ve bir ayrim metodunun olmamast nedeniyle -etiketlenme
zorunlulugunun olamayacagi, BST uygulanmis ineklerde mastitis gelisebildigi ve
enfeksiyonun tedavisinde verilen antibiyotiklerin siite gegebilecegi konularinda kaygilar
halen devam etmektedir (11,6).

2.4 Diinya’daki Durum

GDO’larin ve bunlardan elde edilen iirlinlerin diinyada gittikge artarak ilgi
cekmesiyle birlikte, 1990’11 yillarin basindan giiniimiize kadar gecen siirede, bu {iriinlere
dayali tarimsal ekim alaninin diinya ¢apinda biiyiik bir artis gostererek yaklasik 125
milyon hektara ulasmistir (2). GDO’ larin ekimi en fazla ABD (%57.7), Arjantin
(%19.1) Brezilya (%15), Hindistan (%6.2), Cin (%3.8), Paraguay (%2.6), Giiney Afrika
(%1.8)’da yapilmaktadir. Diinya’da tiretilen GDO’larin biiyiik bolimiinii zirai ilaglara
ve ¢esitli tarim zararlilarina kars1 gelistirilen dayanikli soya (%51), misir (% 31), pamuk

(%]13) ve kanola (%5) gibi tarim iiriinleri olusturmaktadir (3).
2.5 Tiirkiye’deki Durum

Tiirkiye’deki tliketiciler de bugiine kadar GDO’lu iiriinler hakkinda pek fazla
bilgi sahibi degil iken cesitli orgiitler, ciftgiler ve goniillii kuruluslar, tiniversiteler ile
yerel ve ulusal basmnin ¢esitli organlart araciligiyla GDO’lu gidalar iizerine dikkat
cekilmeye baslanmistir. Bu sekilde iilkemizde gerek ¢evre, ekoloji ve saglik riskleriyle
gerekse getirecegi olumlu yanlariyla {ireticisi ve tiiketicisiyle birlikte milyonlarca

insanin GDO kavrami ile tanigsmasini saglamislardir (2).

Tiirkiye’de biyoteknoloji galismalar1 bir yandan Tarmm ve Koy Isleri Bakanlig
biinyesinde yiiriitiilmekte bir yandan da Orta Dogu Teknik Universitesi biinyesinde
devam etmektedir. Calismalar henliz GDO’larin seri iiretimine gecilecek kadar ileri
diizeyde olmamasiyla birlikte ve Tiirkiye heniiz GDO’larla ilgili bir yasada mevcut
degildir. Ancak Cartagena Protokoli’nii imzalamis olup onun gereklerini
uygulamaktadir. Bunlarin yaninda hala yeterli kontrol ve denetimin olmadigi da

gozlenmektedir(2).



Bugiin i¢cin halen GDO’lar hakkindaki mevzuat c¢aligmalarinda biiylik bir
ilerleme kaydedildigi sdylemek pek miimkiin degildir. Tarim ve Koyisleri Bakanligi
tarafindan GDO ve firiinleri ile GDO ve irlnlerini igeren gida ve yem maddeleri
hakkinda karar verme, isleme, ithalat, ihracat, izleme, tescil, etiketleme, kontrol ve
denetim ile ilgili usul ve esaslar1 belirlemek i¢in hazirlanan ve 26.10.2009 tarihli-27388
sayili Resmi Gazetede yayimlanan “Gida Ve Yem Amaglh Genetik Yapist Degistirilmis
Organizmalar Ve Uriinlerinin Ithalati, Islenmesi, Ihracat1, Kontrol Ve Denetimine Dair

Yonetmelik tartismalar igerisinde yiiriirliige girmistir (23).
2.6 Genetegi Degistirilmis Gidalarin Insan Saghg Uzerine Etkileri
2.6.1 Olumlu Etkiler
2.6.1.1 Gidalarin Besin Iceriklerinin Artirillmasi

Tarimsal biyoteknoloji uygulamalariyla gida veriminde ve kalitesinde artis
saglanabilmektedir. Gida kalitesindeki artis, gidanin tadi, yapisi, gorlinlisii ve besin
degerindeki artis anlamma gelmektedir. Ornegin domateste kuru madde oranmnin
artirtlmasinin, soyadaki doymamis yag asidi oraninin artirilmasinin saglik acisindan
yararli oldugu kabul edilmektedir. Gidalarin besin degerinin artirilmasi insan
beslenmesi ve sagligin korunmasinda 6nemli bir uygulamadir. Bilim adamlart A

vitamini miktarin1 ya da demir oranmi yliksek piring tiirlinii liretmeyi basarabilmislerdir

(4).

Gen aktarim teknolojisi yontemi ile bazi kanserlerin, kalp hastaligi ve korliik
gelisiminin sebebi ve zararli bir kimyasal reaksiyon olan, biyolojik oksidasyonu
yavaglatan veya engelleyen bilesikler olarak bulunan antioksidan vitaminlerin ve
minerallerin iiriinlerdeki diizeyi artirilmaktadir. Ornegin C vitamini insan beslenmesi
acisindan Oonemlidir ve genetik degistirme teknolojisi ile tretilen cilekte C vitamini

diizeyi arttirilmasi basarilabilmistir (4).



2.6.1.2 Gida Veriminde Artis ve Yeterli Beslenme

Glinlimiizde halen diinyada yetersiz beslenme ve aglik sebebiyle oliimlerin
gorildiigi tlkeler bulunmaktadir. Niifusun hizla artmasi ise besin ihtiyacinin
karsilanmasi kaygisin1 beraberinde getirmekte, ekilebilir alanlar1 artirmak miimkiin
olmadigr gibi, tarimsal iretimde kullanilabilecek tatli su kaynaklar1 da hizla
azalmaktadir. Artan niifusu besleyecek miktarda {iretim birim alandan alinan iiriin
veriminin artirilmasi gerektigi i¢in genetigi degistirilmis Uriinlerin bu soruna bir ¢6ziim
oldugu diisiiniilmektedir. Hastalik ve zararlilara kars1 dayanikli genlerin aktarildig:
tiriinlerle hem ilaglama maliyetleri azaltilmakta, hem de verimde artis saglanmasi

hedeflenmektedir (2).
2.6.1.3. Yenebilir As1 Uretimi

Diinya iizerinde ¢ok sayida insan Onlenebilir saglik sorunlar1 olmasina karsin
yasamini kaybetmekte veya sakat kalmaktadir. Bu hastaliklarin pek ¢ogunun
onlenmesinde asilama, en etkili yontem olarak kabul edilmekte ancak asilarin pahali
olmasi, tasinmasi ve saklanmasimin zor olmasi uygulanma sekli, uygulanmasi igin
egitimli ithtiya¢ duyulmasi, , insanlarin sosyokiiltiirel yapis1 gibi bir¢ok nedenle pek ¢ok
kisinin asidan faydalanmasmi engellemektedir. Tiiketilen bitkilere aktarilacak genler
vasitastyla patojen mikroorganizmalarin ¢esitli proteinlerini sentezleyen bitkiler elde
edilerek bu bitkilerin as1 olarak kullanilmasi i¢in ¢alisilmaktadir. Ornegin Hepatit B,
diyare, kolera, kizamik ve bircok hastaliga karsi genetigi degistirilmis meyve ve

sebzeler kullanilmaktadir (2).

Genetigi degistirilmis organizmalar1 destekleyen gruplar, bu teknolojinin besin
kalitesinin ve sagliga yonelik faydalarinin artirilmasinda, bitkisel ve hayvansal iiriin
veriminin artirtlmasinda, meyve ve sebzelerin raf Omiirlerinin ve organoleptik
kalitelerinin iyilestirilmesinde, yenilebilir as1 ve ilag iiretiminde, insan hastaliklarinin
tedavisi ve organ nakli i¢in kullanilmasinda ve ¢evresel olarak bir¢ok faydalari olacagi

goriistindedirler.



Elestirenlere gore ise besin kalitesindeki degisiklik, gida gilivenligi, alerjik
reaksiyonlar ve bunlarin toksik etkileri ile ilgili 6nemli riskleri olabilecegi ve genetigi
degistirilmis triinlerin etiketlenmesi, cevresel ve cesitli gruplarin kaygilar ile dini,

kiltiirel ve etik sorunlarin oldugunu ya da olacagini diistinmektedirler (24).

Bu yontemin en 6nemli avantaj1 aginin oral olarak alinabilmesidir. Ayrica
ishal asis1 igeren muz, protein igeren patates, kuduz asisi iceren misir ve monoklonal
antikor tlireten musir gesitleri Uretimi gibi ¢alismalarla saglik alaninda gelismeler
saglanmistir. Son zamanlarda diyabet hastalarinin insiilini igne yoluyla almasi yerine
agiz yoluyla alabilmesi i¢in bitkilerde insiilin {iretimi ¢aligmalar1 {izerine

yogunlasilmisgtir (2).
2.6.1.4 insan Hastaliklarimin Tedavisi

Gidalarin besin degerinin artmasi insan sagligini olumlu yonde etkiler. Ayrica
iiretimde pestisit ve herbisitlere duyulan ihtiyacin azalmasi da gida gilivenligi, insan
saghgi, alerji ve duyarhiliklarin azalmasini sebep olur. Antihipertansif etkisi olan
ovokinin igeren soya, laktoz intoleranst olan bireyler icin lretilmis laktoz igerigi
azaltilmis siit bunlara birer Ornektir. Kolera ve diyarenin 6nlenmesi i¢in genetigi
degistirilmis patatesler tiretilmistir. Koleradan AIDS“e kadar bir¢ok hastalik g6z oniine
alinarak ag1 tiretimi yapilmakta olup, bu gelismeler insan sagligin1 olumlu etkileyerek

hayat kurtarmaktadir (2)
2.6.2 Olumsuz Etkiler
2.6.2.1 Antibiyotiklere Diren¢ Gosterme

GDO"lu iirtinlerin sagligimiza ne gibi etkileri olacagi kesin olarak netlik
kazanmamustir. Yabanci genetik materyal baska bir canliya verildiginde, bu genlerin
cevredeki hastalik yapan bakteri veya mikroorganizmalarla veya bunlari yiyen insan ve
hayvanlarin bagirsaklarindaki mikroplarla da birlesme ihtimali vardir. Bu sekilde
antibiyotiklere direncli bakteriler olusursa bu durum saglik agisindan olumsuz sonuglar

dogurabilir (2).



GDO fiiretimi sirasinda markir gen olarak kullanilan antibiyotik direng genleri
cogunlukla bakteriyel kokenli olup bu agidan en ¢ok tartisilan olasiliktir (25). GDO
tirtinlerin tliketilmesi ile bu antibiyotik diren¢ genlerinin insan bagirsak mikroflorasina
veya patojen mikroorganizmalara aktarilmasi dogada zaten yaygin bir olgu olan
mikroorganizmalarda antibiyotige karsi diren¢ diizeyinin artmasina yol agabilir (27,25).
Bu durum patojenik mikroorganizmalarin tedavisi i¢in antibiyotiklerin terapdtik

degerlerini ortadan kaldirarak insan ve hayvan sagligi i¢in bir risk olusturabilir (27).

2.6.2.2 Alerjik Etkiler

Genetik degistirme teknolojisinin sebep oldugu saglik problemlerinden bir digeri
de baz1 insanlarda alerjik reaksiyonlar olusturmasidir. Gida alerjileri bagisiklik
sistemiyle ilgili olup insan viicudunda agizda dil ve dudak sismesi ve kasinti, gézde
kizarma ve sigme, solunum yollarinda nefes almada zorluk, sindirim sisteminde
abdominal agrilar, diyare, kusma ve deride ekzama, kizarikliklar seklinde goriilebilir.
alerjik gidalara Ornek siit, yumurta, balik, kabuklu deniz mahsulleri, fistik, soya
fasulyesi ve bugday olarak verilebilir. Genetigi degistirilmis soya ve musir tiiketimi
sonucu alerjik tepkiler gozlemlenmis, soyaya aktarilan bir findik geni nedeniyle, findiga
alerjisi olan insanlarda soya tiiketimi sonucu alerjik reaksiyonlar goriilmiistiir. StarLink*
adli misir tiirlinde yer alan bir Bt protein tiiriiniin daha yavas sindirilmesi nedeniyle bazi
kisilerde alerjik reaksiyonlarin gézlemlenmesi sonucu. ABD StarLink’in sadece insan

tilketimi dis1 amaglar i¢in tiretimine izin vermektedir (2).

2.6.2.3 Toksik Etkiler

Genetigi degistirilmis {rtinlerin olumsuz reaksiyonlarindan biride toksin
olusturmalaridir. 1967 yilinda ABD*de Lenapo patatesi olarak tanimlanan patates, cips
yapiminda kullanilmak iizere kuru maddesi yliksek olacak sekilde gelistirilerek piyasaya
sunulmus, ancak iki yil sonra bu patates tiirli solanin toksini olusturmasi nedeniyle
Amerikan Tarim Bakanlig1 tarafindan piyasadan toplanmistir. Bunun diginda 1988-
1989 yillar1 arasinda Eosinofili-Miyalji Sendromu (EMS) nedeniyle 37 kisi 6lmiis ve
1000 kisi hastalanmistir. Arastirmacilar bu olaya L-Triptofan igeren besinlerin sebep

oldugu diistiniilmektedir.



GDO"lu iiriinlerin hemen hemen %70“ine yakini, kurakliga ve bocege dayaniklilik
saglanmasi1 amacini tasir. Bu iirlinlerin bocek ilact igerdigini belirten GDO karsitlari, bu

musiri tiiketen canlilarda toksik etkilerin ortaya ¢ikabilecegini belirtmektedirler (2).
2.6.2.4 Kanserojen Etkiler

Son zamanlarda goriilen ve hizla artan kanser vakalar1 daha erken yaslarda
goriilmeye baslanmistir. Bu sebepten GDO™Iu iiriinlerin kanserojen etkileri ile ilgili
calismalar yapilmaktadir. Genetigi degistirilmis sigir biiyiime hormonu (rBGH) siit
verimini artirmak i¢in ineklere enjekte edilmektedir. rBGH siitte insiilin benzeri biiyliime
faktoriiniin (IGF-I) artmasina neden olmaktadir. IGF-1 hem normal hiicrelerin hem de
kanserli hiicrelerin biiyiimesine neden olmaktadir. Kanda IGF-I seviyesinin artmasi lenf,
gogiis, rahim ve yumurtalik, prostat, kolon, akciger ve pankreas kanserlerini ortaya

cikarabilmektedir.(2)

Ozellikle, herbisitlere dayamkliligi saglayan pamuk, soya, misir ve kolza
cesitlerinde kullanilan "bromoxynil" ve "glufonsinate" gibi kimyasal maddelerin

dogrudan kanser yapici olduklar1 bilinmektedir (28).

2.7 Gdo’larin Sosyo Ekonomik Boyutu
Disiplinleraras1 bir bilim dali olan biyoteknolojideki gelismeler uluslararasi bir
perspektifle izlenmektedir. Ozellikle iilkenin ticaretine, ekonomik biiyiimesine ve
rekabetine getirebilecegi katkilar dikkate alinarak hedefler belirlendigi ve isbirlikleri
yarattig1 tespit edilmistir. Bu baglamda; diinyada transgenik bitkilerin % 73’1 gelismis
iilkelerde, % 27’si Arjantin, Cin, Giiney Afrika ve Meksika gibi gelismekte olan
ilkelerde yetistirilmektedir. 2003 yilinda genetigi degistirilmis tarim {riinlerinin
tahmini pazar degerinin 4,5 milyar dolar oldugu vurgulanmistir. Yani 31 milyar dolarlik
tarimsal {irlin pazarmin % 15’ini, 30 milyar dolarlik ticari tohum pazarinin ise % 13 {inii
genetigi degistirilmis {irtinler olusturmustur.
Genetik yapisi degistirilen triinlerin en biiyiik sakincalarindan birisi de
ekonomik agidan bu iiriinlerin patent hakkinin tiim diinyada birkag¢ ¢ok uluslu sirketin

elinde olmasidir (2).
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GDOQO’larn iiretimi ve pazara sunulmasi konusunda ¢esitli tartigmalar devam
etmektedir. Avrupa Birligi genel olarak kamuoyu tepkisinden c¢ekindigi i¢in bu
uygulamalara pek sicak bakmasa da Ingiltere’de hiikiimet bazi alanlarda iiretime izin
verdi. Almanya, Fransa, Romanya, Bulgaristan gibi iilkelerde de test ekimleri seklinde

diisiikk miktarlarda GDO’lu iiriin tarim1 yapilmaktadir (29) .

GDOQ’lar gliniimiizde 6zellikle teknigi 6n plana ¢ikarilarak, hem teknik hem de
iiriin olarak patent kapsaminda degerlendirilmistir. Gen bulunmasi ve tanimlanmasi ¢ok
zor oldugu ve biiyiik yatirimlar gerektirdigi icin Avrupa Patent Sozlesmesi’ne gore
islevini gostermek sartiyla patent alinabilmektedir. Patentli genetik olarak degistirilmis
tohumu eken ciftci hasattan sonra elinde kalan tohumlar1 ekinde yeniden kullaninca
patent sahibine bir bedel 6demek zorunda kalmis bdylece patentli tohumu saklamasi
yasaklanmistir. Tohumu saklayan bazi giftciler ise patent sahibi firmalar tarafindan dava
edilmisler; mahkeme siireclerinden kurtulmak i¢in iiriinlerini yakmis, tiretici firmaya
tazminat 0demis ve banka hesaplarini incelemeye agmislardir (2).

Bu yiizden birgok c¢ift¢i “terminatér” denilen yok edici genlerle kisirlastirilan
tohumlart her yil almak zorunda kalmis ve ¢ok uluslu tohum iiretici sirketlere bagimli
kilimmstir. Bu durum 6zellikle kiiciik ¢iftcilerin bundan zarar gérmesine yol agmasinin
yani sira geleneksel tarimi da engellemistir. GDO’lar konusunda 6zellikle ¢iftciler

arasinda da farkli goriislerin benimsendigi gorilmiistiir. (2).

2.8 Gen Aktarim Yontemleri

Gen aktarimi agrobacterium bakterisi aracilifiyla ya da dogrudan gen aktarim
yontemleriyle yapilabilir (5).
2.8.1 Agrobacterium Araciligiyla Gen Aktarimi

Agrobacterium, toprakta yasayan, gram negatif, spor olusturmayan, hareketli bir basil
bakterisi olup, bu bakterinin iki tlirii (Agrobacterium tumefaciens ve Agrobacterium
rhizogenes) gen aktariminda kullanilmaktadir. A.tumefaciens bakterisi gliniimiizde,
bitkilere gen transferinde en yaygin olarak kullanilan aractir. Genelde kdk bogazinda

olusan yaralardan bitkiye girerek, kok bogazinda diizensiz bdliinmeler sonucu timor
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tiimor olusumuna neden olmaktadir. Bir kez tiimor olusumu basladiktan sonra,
bakteri olmadan ve yardimci hormonlara ihtiya¢ duymadan tiimor biiyiitiilebilmektedir.
A.rhizogenes ise yaralanan bitki koklerinden salgilanan fenolik bilesiklere karsi
hassastir. Bu fenolik bilesikler bakterideki virulans genleri uyararak ve bakteri kendi

DNA bélgesini bitki genomuna aktararak bitkilerde sagak kok hastaligina yol acar (5).

Gelisme stiresince ¢ok fazla biiyiime noktalar1 meydana getirmeleri nedeniyle
normal koklerden daha hizli bir sekilde biiyiir ve hormon gerektirmeden kolaylikla
tireyebilirler. A.tumefaciens araciligiyla tiitiin, patates, kanola ve domates gibi bir¢cok
kiiltiir bitkisine gen transferi yapilabilmektedir. bugdaygillere gen aktarim yeteneginin
bulunmamasi ve baklagiller gibi diger bazi bitki tiirlerinde basarili olmama bu yéntemin
zayif tarafidir. A.rhizogenes ile gen aktarimi basit bir yontem olmasina karsin son
yillarda A.tumefaciens aracilifiyla ve fiziksel yontemlerle gen aktarimi daha onemli
gelismeler kaydetmistir. Ancak A.rhizogenes biyolojik caligmalar yapmak iizere
sekonder metabolit iiretimi i¢in sacak kok tliretiminde etkin bir bicimde kullanilmaktadir
(5).

2.8.2 Dogrudan Gen Aktarim Yontemleri

2.8.2.1 Elektroporasyon ve PEG Aracihigiyla Gen Aktarimi

Yiiksek voltajli elektrik (elektroporasyon) veya kimyasal maddelerle (PEG:
polietilen glikol) hiicre zarinda geg¢ici porlar olusturularak zarin gegirgenligi arttirilarak
istenilen geni tagtyan DNA parcasinin hiicre i¢ine girmesi saglanir (5).

2.8.2.2 Biyolistik

Biyolistik gen aktarimi partikiil tabancasiyla, metal partikiillere yapistirilmis
DNA parcasinin ya da dogrudan faj, bakteri veya maya hiicrelerinin, atesleme
mekanizmasiyla hedef hiicre ve dokulara bombardimani yoluyla yapilmaktadir (5).

2.8.2.3 Mikroenjeksiyon

Aktarilacak genleri tasiyan DNA parcast ¢ok ince kilcal pipetlerle veya
enjektdrle mikroskop altinda dogrudan immobilize edilmis hedef hiicrelere enjekte
edilir. Kavramsal olarak basit bir yontem gibi goziiksede tek seferde tek bir hiicreye
aktarim yapilmasi, yontemin yavas olmasi ve ¢alisan kisinin el becerisini gerektirmesi

nedeniyle uygulamasi zordur (5).
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2.8.2.4 Sonikasyon
Ses dalgalar1 kullanilarak hiicreler arasinda ve hiicre zarinda bosluklar agilir ve
DNA pargalarinin hiicre igine girmesi saglanir (5).
2.8.2.5 Desikasyon
Dokularin 6nce soldurulup daha sonra aktarilmak istenen DNA’nin bulundugu
bir ortamda su alim1 sonucu DNA’nin hiicre i¢ine alinmasini saglayan bir yontemdir (5)
2.8.2.6 Lazer Mikro Isinlariyla Aktarim
UV lazer mikro 1sinlar ile hiicrelerde mikro delikler agilarak DNA pargalarinin
hiicre i¢ine girmesi saglanir (5).
2.8.2.7 Fiberler Aracihigiyla Aktarim
Silikon karbid sert seramik bir madde olup ve kirildig1 zaman kolayca keskin
kenarlar olusmaktadir. Gen aktarilmak istenen bitki, DNA ve silikon karbid fiberler
iceren tampon igerisine aktarilir ve kuvvetli bir bi¢imde karistirilir. Silikon karbid
fiberler ve stispansiyon hiicreleri arasindaki ¢arpisma sonucu fiberler hiicre duvarinda
ve zarinda delik agilmasina neden olur ve bdylece siispansiyon hiicrelerine DNA’nin
girisi saglanir. Fiberler kullanilarak musir, tiitiin, piring, bugdaya gen aktarimi
yapilmistir (5).
2.8.2.8 Polen Tiipii Aracihigiyla Aktarim
Tozlagsmanin ardindan DNA’nin kesilmis stigma yiizeyine uygulanmasiyla
DNA nin polen tiipiinden gegerek ovule varmast ile aktarrm yapilir. Ilk olarak piringte
kullanilmis, sonra bugday, soya, karpuz gibi diger tiirlere de uygulanmistir (5).
2.8.2.9 Lipozomlarla Gen Transferi
DNA tasiyan lipozomlarin bitki protoplastlarinin hiicre zari ile flizyonu sonucu

bitkilere gen aktarimi gerceklesebilmektedir (5).
2.9 Diinya Ulkeleri A¢isindan GDO’larin Hukuki Boyutu
Diinya iilkeleri agisindan GDO’larin hukuki boyutu asagida 6zetlenmistir.
1. UNIDO (Birlesmis Milletler Endiistriyel Kalkinma Organizasyonu) Sekreteryasi’nin

1991 Temmuz aymda yaymnladigi “Organizmalarin Cevreye Salinimi Konusunda

Goniilli Talimat1”,
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2. FAO (BM Gida ve Tarim Organizasyonu) tarafindan Bitki ve Genetik Kaynaklar
Komisyonu (CPGR)’nun talebi {izerine hazirlatilan ve 1991 Kasim ayinda
yayinlanan“Bitki Biyoteknolojisi Talimat1”,

3. Gilindem 21 (1992) ve Giindem 21’1 hayata ge¢irme amaci tasiyan “Biyoteknolojinin
Risklerinin Onlenmesi I¢in Uluslararas1 Teknik Direktifleri”,

4. “BM Biyolojik Cesitlilik S6zlesme’sinin” (1996) 6zellikle 8g ve 19. maddeleri,

5. Gelismekte olan iilkelerin, biyogiivenlik kapasitelerini olusturmalarinda UNEP (BM
Cevre Programi) tarafindan hazirlanmis olan “Biyogiivenlik Kilavuzu” (1997),

6. BM Biyolojik Cesitlilik S6zlesmesi’ne ek protokol olarak hazirlanan ve “Cartagena
Protokolii” denilen “Biyolojik Cesitlilik Anlagmasi Biyogiivenlik Protokolii” (2000)

Cartegena Protokolii; ithalat¢i iilkelere, bilimsel kanitlar1 olmasa da saglik ve ¢evre
risklerine dayanarak, GDO’lu iiriinlerin ithalatin1 yasaklama olanagin1 vermistir. Ayrica,
BM Biyolojik Cesitlilik Sozlesmesi ile Cartagena Protokolii uluslar arasi baglayici
ozellikler tasimaktadir (1,13,14).

2.10 Avrupa Birligi’nde GDO’larin Hukuki Boyutu

Avrupa Birligi, gida gilivenligi ile iligkili mevzuatint 28 Ocak 2002 tarihinde
178/2002 sayil1 AB yonetmeligi ile giincellestirmistir. 23.01.2002 tarihinde ise Avrupa
Birligi Komisyonun “Yasam Bilimleri ve Biyoteknoloji” bashigi altindaki raporu ile
Avrupa’nin bu konudaki stratejileri ve calisma planlarin1 ortaya koymustur. Avrupa
Birligi gida giivenligi yetkisini, Avrupa Gida Giivenligi Otoritesi (EFSA-European
Food Authority) catis1 altinda toplamistir. Nitekim, EFSA’ya GDO’lar ile ilgili bilimsel
gorlis veren bilimsel paneller de kurulmustur (15,16).

Ayrica, Cartagena Protokol’inii Avrupa Birligi iiye iilkeleri de 2000 yilinda
imzalamiglardir. Avrupa Toplulugu agisindan biyogiivenlik {izerine Protokol’iin
sonuclart ile ilgili Temmuz 2002 tarthinde 628/2002/EC sayili Karar1 yayimlanmistir.
Avrupa Birligi tiye iilkelerinde direktifler dogrultusunda GDO f{iriinlerinin {iretilmesine
ve satisina izin verilmis ancak, GDO’lu iiriinlerin etiketlerinde bu duruma isaret
edilmesi gerektigi vurgulanmistir. Avrupa Birligi’'nde biyogesitliligin yani doganin
korunmasi i¢in birtakim kurallar belirlenmistir. Avrupa Birligi’nin sinirlar i¢inde ve
otesinde habitatlar1 ve tiirleri koruma programlar “Biyogesitlilik Hakkinda S6zlesme”

iginde ongoriilmistiir. Birligin biyogesitliligi koruma stratejisi 1992 habitatlar yonergesi
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cergevesinde “Natura 2000” programini kullanarak; Avrupa habitatlar1 ve
aralarindaki koridorlarinda baglantili bir agin olusturulmasi, habitatlarin korunmasi ve
onemli habitatlarin i¢inde ve ¢evresinde stirdiiriilebilir toprak yonetim uygulamalarin
tesvikinin birlestirilmesi tizerine kurulmustur.

Topluluk dogal kaynaklar, tarim, balik¢ilik, kalkinma ve ekonomik isbirligi
alanlarinda biyogesitliligin tesvik edilmesine iliskin bir eylem plani hazirlamis; ayrica
Avrupa dogal hayatinin korunmasina iligkin Bern Konvansiyonu, gé¢men kuslarin
korunmasina iligkin Bonn Konvansiyonu ve biyogesitlilik ile ilgili de Rio de Janeiro
Konvansiyonu’na (15 Numarali Prensibi) taraf olmustur.

Tiirkiye’de GDO’larin Hukuki Boyutu Helsinki Zirvesi ile 1999 yilinda Tiirkiye
Avrupa Birligi’ne aday iilke olarak kabul edilmis ve Kopenhag Kriterleri ile Avrupa
Birligi miiktesebatina uyum siireci dolayisiyla GDO’larla ilgili mevzuat uyumu siireci
de baslamistir. 24 Mayis 2000 tarihinde Cartagena Protokoliinii Tiirkiye de imzalamis
ve 11 Eyliil 2003’te yiiriirliige girmistir. Ayrica, Fransa’da kurulan ve iilkeler arasi bitki
cesitlerinin korunmasini amacglayan ve mevzuat uyumu ile yardimlagmayi saglayan
uluslararasi bir organizasyon UPOV’un (Uluslararas1 Bitki Cesitleri Birligi) da 1961°de

tiyesi olmustur.

2.11 Tiirkiye’de GDO’larin Durumu ve Yasal Diizenlemeler

Ulkemizde transgenik bitkilerle ilgili mevzuat hazirhg galismalarma Gida
Tarim ve Hayvancilik Bakanlig1 tarafindan 1998 yilinda baslanmistir. Amaci; "Bilimsel
ve teknolojik gelismeler ¢ercevesinde, modern biyoteknoloji kullanilarak elde edilen
genetik yapist degistirilmis organizmalar ve {iriinlerden kaynaklanabilecek riskleri
engellemek, insan, hayvan ve bitki saghg ile cevrenin ve ekolojik cesitliligin
korunmasi, siirdiiriile-bilirliginin  saglanmast amaciyla biyogiivenlik sisteminin
kurulmasi1 ve uygulanmasi, bu faaliyetlerin denetlenmesi, diizenlenmesi ve izlenmesi ile
ilgili usul ve esaslar1 belirlemek" olan ve 18.03.2010 tarihinde yiiriirliige giren 5977
sayili" Biyogiivenlik Kanunu" geregince GDO ve firiinlerinin onay alinmaksizin
piyasaya siiriilmesi, kullanilmasi veya kullandirilmasi, genetigi degistirilmis bitki ve
hayvanlarin iiretimi, GDO ve iiriinlerinin piyasaya siirme kapsaminda belirlenen amag
ve alan disinda kullanimi, GDO ve {iriinlerinin bebek mamalar1 ve bebek formiilleri,

devam mamalar1 ve devam formiilleri ile bebek ve kiigiik ¢ocuk ek besinlerinde
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Kullanilmas1 yasaktir(2). Kanun geregi, GDO ve irilinleri ile ilgili basvurularin
degerlendirilmesi ve kanunun 9’uncu maddesinde belirtilen gorevlerin yiiriitiilmesi igin
"Biyogiivenlik Kurulu" olusturulur (17).Kurul; uzmanlar listesini olusturmak; uzmanlar
listesindeki kisilerden secilen bilimsel komiteleri olusturmak; her bir basvuru igin
uzmanlar listesinden bilimsel komitelerin {iyelerini segmek; risk ve sosyo ekonomik
degerlendirme raporlarin1  dikkate alarak kurul kararlarini olusturmak; izleme
raporlarina dayanarak kararin kismen veya tamamen iptali ile yasaklama, toplatma,
imha ve benzeri yaptirimlara iligkin kararlarim1 Bakanliga sunmak; etik komite
olusturmakla gorevlidir.

Biyogiivenlik Kanunu, izin alinmis olsa dahi, insan, hayvan ve bitki sagligi ile
cevrenin ve biyolojik c¢esitliligin korunmasi ve siirdiiriilebilirliginin saglanmasina kars1
olusan zararlardan GDO ve fdirlinleri ile 1ilgili faaliyetlerde bulunanlar1 sorumlu
tutmaktadir. Kanun hiikiimlerinin ihlal eden kisiler, 3 yildan 12 yila kadar hapis ve
yiikli miktarda adli para cezasi ile cezalandirilacaktir (2). 13.08.2010 tarihinde
yiriirlige giren ve 5977 sayili "Biyogiivenlik Kanunu'"na dayanan "Genetik Yapisi
Degistirilmis Organizmalar ve Uriinlerine Dair Y6netmelik" ile "Bilimsel ve teknolojik
gelismeler cercevesinde, modern biyoteknoloji kullanilarak elde edilen genetik yapisi
organizmalar ve Uriinlerinden kaynaklanabilecek risklerin engellenmesi, insan, hayvan

ve bitki sagligi ile ¢evrenin ve biyolojik ¢esitliligin korunmasi igin;

a) Gida ve yem amagl genetik yapist degistirilmis organizma ve triinleri ile
ilgili bagvuru, degerlendirme, karar, ithalat, isleme, ihracat, etiketleme, izleme, piyasaya
siirme, denetim ve kontrole;

b) Genetik yapisi degistirilmis organizmalar ile ilgili arastirma, gelistirme ve
deneysel amaglarla yapilacak faaliyetlerin, harici ¢evre ile temasini Onleyecek sekilde,
kontrollii sartlar altinda, sinirlandirilmis belirli bir alanda denemelerinin yapilmasina;

) Genetik yapisi degistirilmis mikroorganizmalar ve iriinleri ile ilgili arastirma,
gelistirme, bagvuru, degerlendirme, karar, ithalat, ihracat, isleme, etiketleme, piyasaya
siirme, izleme, denetim, kontrol ve kapali alan faaliyetlerine dair usul ve esaslari

belirlemesi" amaglanmustir.
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Tiirkiye’de 2011 Ekim ay1 itibariyla, 5977 sayili "Biyogiivenlik Kanunu" geregi;
herbisit tolerans genini iceren A2704-12 soya fasulyesi ve liriinlerinin; herbisit tolerans
genini iceren MON40-3-2 soya fasulyesi ve iirtinlerinin; herbisit tolerans genini igeren
MONZ89788 soya fasulyesi ve iirlinlerinin yalnizca hayvan yemlerinde kullanilmasina

izin verilmigtir

Diinyada ticari olarak iiretimine 1996 yilinda 2.8 milyon hektar ile baglanilan
transgenik bitkilerin ekim alan1 2010 yilinda 148 milyon hektara ulagmistir. Bitki
biyoteknolojisinin giin gectikge dnem kazandigi ortadadir. Bu nedenle, bu teknolojiyi

reddetmek yerine olumsuzluklarini giderme yolunda ¢aba harcanmasi gerekmektedir.

Ulkemizde tarim, ¢evre ve teknoloji politikalarmin biitiinlesik bir anlayisla
degerlendirildigi ulusal bir biyogiivenlik politikasina olan ihtiya¢ giderek artmaktadir.
Bu nedenle insan, hayvan ve bitki saglig1 ile cevrenin ve ekolojik cesitliligin korunmasi,
stirdiirtile-bilirliginin saglanmasi amaciyla biyogiivenlik sisteminin kurulmasi ve
uygulanmasin1 amaglayan Biyogiivenlik Kanunu’nun biitiiniiyle eyleme gegirilmesi, bu

konudaki mevcut boslugu biiyiik dl¢lide kapatacaktir (17).
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UCUNCU BOLUM
MATERYAL VE YONTEM
Materyal:

Calismamizda 20 adet paketli ve 20 adet acik bal érneginde GDO olup olmadigi
arastirllmistir. Orneklerden paketli olanlar farkli markalara ait olup siipermarketlerden
temin edilirken agik olan 6rnekler ise numune olarak toplanmistir. Ornekler steril kap

igerisinde toplanip kisa siirede analiz i¢in labaratuara ulastirilmistir.

Metod: .

Orneklerden 1’er yemek kasigi almarak DNA izolasyonu yapilmistir. Izole
edilen DNA’lar Roche 480 II Real time PCR cihazi ile ¢alisilmis, testin performansini
degerlendirmek igin kontrol testi de yapilmustir. Incelenen bal &rneklerinde GDO

varligina rastlanmamustir.
Niiklei Asit Izolasyonu

Calismamizda orneklerden DNA izolasyonlari, High Pure PCR Template
Preparation Kit yapilmistir. Bunun icin 6ncelikle 5 gr bal 6rnegi bir epondarfa alindi ve
proteinaz K eklenerek 95 °C’lik su banyosunda 15 dk bekletildi. inkiibasyon sonrasi
200 pl almarak Sekil 3.1 teki akisa gore islemler yapildi.
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200 pl incubated samples

v

Add 100 pl Isopropanal,
mix well, and apply mixture
to a High Pure Filter Tube;

centrifuge at 8,000 x g
for 1 min

-~ Add 500 ul Inhibitor
Discard flowthrough and / Removal Buffer

Collecti Tub:
cliection Tube Centrifuge at 8,000 x g

for 1 min
Discard flowthrough and l Py i Sy ST

Collecti Tub:
cliection Tube Centrifuge at 8,000 x g

for 1 min
Discard flowthrough and l PPy i T BN

Collecti Tub:
cliection fube Centrifuge at 8.000 x g

for 1 min
Discard flowthrough l
Centrifuge at 13,000 x g
for 10 s
‘/ l Add new tube and 200 pl

Discard Collection Tube “‘/ (S IEE L (e

Centrifuge at 8,000 x g
for 1 min

H

Purified Template DNA

Sekil 3.1: DNA izolasyonu ¢alisma akis planm
Polimeraz Zincir Reaksiyonu
Niikleik Asit Cogaltma Yontemleri
Niikleik asit ¢cogaltma ve tesbit yontemleri genel olarak iki grupta incelenmektedir.
e Niikleik asit prob hibridizasyon yontemleri
e Niikleik asit amplifikasyon yontemleri (NAA).

Niikleik asit prob hibridizasyon yontemleri, molekiiler yontemlerin en eski ve en
basit olamdir. Ornekteki hedef niikleik asit dizisi, komplementeri olan isaretli bir prob
ile hibritlenmekte ve tani konmaktadir. DNA’nin kendini eslemesi esasina dayanir.
Kiiltiir yontemi ile iiretilemeyen ya da identifikasyonu zor olan mikroorganizmalarin
genomlarinin tespit edilerek, teshis edilmesi amaciyla kullanilmaktadir.  Gerekli
islemlerin fazla olmasi ve kullanim alaninin kisithh olmasi nedeniyle ¢ok fazla

kullanilmayan bir yontemdir.
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Niikleik asit amplifikasyon yontemleri ise son yillarda siklikla kullanilmaktadir. Bu
yontemlerden en 6nemlileri polimeraz zincir reaksiyonu (PCR)’dur. Bu yontem de
DNA’nin kendini eslemesi esasina dayanir. Hedef bolgeye uygun baz dizileri
kullanilarak istenen DNA pargasinin ¢oglatilmasi amaglanir. Gidadan sagliga kadar bir

¢ok alanda kullanilmaktadir. Ozellikle tibbi arastirmalarda kullanilmaktadir.
Polimeraz Zincir Reaksiyonu (PCR)
PCR, hedef DNA/RNA’nin selektif olara amplifikasyonuna olanak verir. Bunlar:

e Hedef diziyi tasiyan kalip DNA

e Kalip DNA ile eslesebilen 2 tiir oligoniikleotid primeri
e Dort tir ANTP (dATP, dCTP, dGTP, dTTP)

e MgCl,

PCR ii¢ asamali bir yontemdir. Bunlar; denatiirasyon, baglanma (annealing) ve

uzama (extension) olup, birbirini izlerler.

Denatiirasyon, ¢ift iplikli DNA’nin birka¢ saniye 94-96°C’de 1s1 ile tek zincirli
DNA sekline doniismesidir.

Baglanma, 6rnegin 30-60 °C’de tutularak, primerin hedef bolgeye baglanmasidir.

Uzama ise polimeraz enzimi yardimiyla tek zincirli DNA kaliplarina baglanan
primerlerin  5°—3’ yoniinde uzatilmasidir. Uzama genellikle 65-72 °C’de

gerceklesmektedir.

Bu ii¢ asama PCR’da bir siklusu olugturur (Sekil 3.2 ) ve bir PCR’da ortalama 30-45
siklus arasinda olmaktadir. PCR, 1s1 dongiilerini saglayan ve thermal cycler adi verilen
cihazlarda gerceklesir. Bu cihazlar, PCR Ornegini programlanan 1s1 derecelerinde ve

istenen stirelerde tutmaya yararlar.

20



t Kalip DNA

T AT T e 4. Asama
L g u')ltkuuum/l-_lwlw Denatiirasyon

P T 3
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LILlu.LLluJuS- f ‘fi% Primer Baglanmasi
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S e e v >Ny~ 7 Yeni Zincir Sentezi
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Sekil 3.2 Polimeraz zincir reaksiyonunda sematik olarak bir siklusun asamalari.

Polimeraz Zincir Reaksiyonu Cesitleri

1. Invers (Tersine Dénmiis) PCR
2. Homopolimerli PCR
3. Insitu PCR

4. Hot start PCR

5. Multipleks PCR

6. Kantitatif PCR

7. Nested, seminested PCR

8. RT (Revers transcriptase) PCR
9. Touch down PCR

10. Consensus PCR

11. Real time PCR

Bu PCR gesitlerinden amaca en uygun olam secilmelidir. Calismamizda son

yillarda kullanimi siklikla artan real time PCR yontemi kullanilmistir [94].
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Real Time Pcr

PCR reaksiyonlarinda sicaklik dongiilerini saglamak ic¢in kullanilan cihazlarin
(thermocycler) hassas Olciim aletleriyle birlestirilmesi, real time PCR olarak
adlandirilan yeni bir yontemin gelismesine neden olmustur. Real time PCR’da

tirlinlerin analizi reaksiyon

sirasinda yapilmaktadir. Bu nedenle, agaroz jel elektroforezi, DNA bantlarinin
mor Otesi 151k altinda goOriintiilenmesi gibi islemlerin uygulanmasina gerek
kalmamaktadir. Real time PCR iiriinlerinin kalitatif ve kantitatif analizlerinde, diziye

0zgiin olmayan floresan boyalardan ya da diziye 6zgiin problardan yararlanilmaktadir.

Real time PCR, reaksiyon esnasinda her bir PCR siklusunda yeterli miktarda iiriiniin
verdigi floresans 1518a gore ¢alisip, reaksiyonu asama asama izleyen, islemin sonuna
kadar olusan iirlinii kontrol eden bir sistemdir. Yani sonuglarin ¢alisma aninda, es

zamanli olarak goriilebildigi sistemlerdir (Sekil 3.3).

#bort Fun | End Frogram | +10 Cyeles |Ealor Comp (0] ~ | Instrument Mame: LC_18880  ID: LC_15850

Programs  Online Data Display | Run ﬂulesl
||| | WNNENNNNNNNNNNNNNANARNNRNNNANANEN

Running 4 program(s). Program 2 of 4 [PCR amplification), cycle 27 of 45, segment 3 of 3
e ‘ s
Color | Pos| Name Current Flucrescence
[ ] 1 Ornek 1
[ | 2 Poziif Kontrol
[ | 3 Negatif Kontrol
w
-1
54
B
S0
2
w 1 2 3
Samples
]
s
Fluorescence History Temperature History
400+
0.46
0.45] 90
£ 0.44]
g g 80
g 043 g
= H
& 042 g
o
50419 g B0
0.4 E
EREE = 50
o
0.35] 40
0.37
Pt U= e g a0
10:591 1 B'IBS ZS'IEIB o &IEI 1 2"1 4 32'IEIEI
G lLREl ' A

Sekil 3.3. Calisma esnasinda goriintiilenen real time PCR goriintii
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Real time PCR sayesinde DNA ve RNA ornekleri kalitatif ve kantitatif olarak
kisa slirede analiz edilebilmekte, cok sayida 6rnekle son derece diisiik kontaminasyon
riskiyle giivenle ¢alisilabilmektedir. 25 bg¢’den 10.000 b¢’ne kadar olan spesifik DNA
dizileri bu yontemle amplifiye edilebilir. Cok hizli olmasinin yani sira duyarliligi ve
ozgiilliigii yiiksektir.  Ozellikle Tagman problar1 gibi diziye 6zgiil olan problar
kullanildiginda duyarlilik ve 6zgiilliikk de artmaktadir.

Real time PCR’da ¢esitli prob sistemleri ve boyalar kullanilmaktadir. Bunlar:

Ozgiil floresan isaretli boyalar

e FRET (Fluorescence Resonance Energy Transfer)
e Tagman prob
e Scorpion primerleri

e Hibridizasyon problari

Ozgiil olmayan floresan isaretli problar

e Sybr Green
e Etidyum Bromiir (30)

GDO PCR

Calismamizda SureFood® GMO SCREEN 4plex 35S/NOS/FMV/IAC  Kiti
kullanildi. PCR (Polymerase Chain Reaction) DNA hedef dizinini ¢ogaltir ve daha
sonra bu dizin real time’da floresans isaretli hibridizasyon probu yoluyla tespit edilir.

Bu kit GMO real time PCR kiti olup FAM/TAMRA isaretli TagMan problari kullanir.

This kit can be used for screening of genetically modified organisms (GMOSs) in
food, feed and seeds. For this purpose, PCR systems for detection of the 35S
Cauliflower Mosaic Virus (CaMV) promoter DNA sequence, A. tumefaciens NOS
terminator DNA sequence and for detection of the 34S FMV promoter DNA sequence

are applied. Additionally the kit contains an internal inhibition control.
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. The real-time PCR assay can be used with established real-time PCR
instruments, equipped for detection of four fluorescence emissions at 522 nm, 553 nm,
610 nm and 670 nm (FAM, VIC, ROX and Cy5) at the same time (Rotor-Gene Q,
Stratagene MxSeries, BioRad CFX96, Roche LightCycler® 480* etc.). This kit has a

limit of detection of <5 DNA copies.

Calismamizda Roche LightCycler® 480 Instrument II Cihazt kullanildi. The
LightCycler® 480 System is a high-performance, medium- to high-throughput PCR
platform (96- or 384-well plates) that provides various methods for gene detection, gene
expression analysis, genetic variation analysis, and array data validation. The system
features the LightCycler® 480 Instrument, a versatile, plate-based real-time PCR device
that supports mono- or multicolor applications, as well as multiplex protocols. The
benchtop instrument is easily customizable to meet changing user requirements, and can
be integrated into everyday use as a robotically controlled, automated high-throughput
solution. The LightCycler® 480 Instrument is designed for general laboratory use and is

not intended for use in diagnostic procedures.

Sekil 3.4 Roche The LightCycler® 480 System Machine.
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PCR Mix Preperation: Her ¢alismada mutlaka pozitif kontrol ¢alisildi. Calisma
esnasinda PCR bilesenleri oda sicakliginda degil, buz kalip lizerinde tutuldu. PCR mix
kitin 6nerdigi sekilde hazirlandi (Tablo 3.1). Calisilacak 6rnek kadar miktar hesaplandi,
daha sonra PCR plate’ine 20’ser pul olacak sekilde dagitildi. Daha sonra 5 ul DNA her
bir kuyucuga yerlestirildi. Negatif kontrol olarak steril distile su kullanildi.
Kontaminasyonu 6nlemek i¢in son pozitif kontrol konuldu ve plagin {izerine koruyucu
film yerlestirildi. Testin performansini etkilememek i¢in; film {izerine el degmemesine

0zen gosterildi.

Tablo 3.1: PCR Mix Preparation

Components for master mix Amount per reaction
Reaction mix 19.9 ul

Taq polymerase 0.1 ul

Total volume 20.0 pl

DNA 5ul

PCR Conditions: Plate santrifiij edildikten sonra cihaza yiiklendi ve kitin

onerdigi protokole (tablo 3.2) gore cihaza giris yapildi (sekil 3.5) (Tablo 3.2)
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Tablo 3.2: PCR Conditions

Ram
Analysis Temperature |Hold Time P Acquisition
Segment Cycle Rate
Mode (°C) (hh:mm:ss) Mode
(°C/s)

Initial denaturation

None 1 1 95 5 min. Maximum | None

Amplifikasyon

Denaturation 95 15 sec. Maximum | None
Quantification | Annealing/ |45 Maximum |
) 60 30 sec. Single
Extension
Cooling Step
None 1 1 40 30 sec. Maximum | None

LightCycler® 480 Software release 1.5.0 5P4

Instrument:  LC480 / Standby (no MWP) Database: ResearchDB (Research)
Window: Ilske"(]e{ 2 GDO _v] User: System Admin
Exper Run Protocol | Data | Run Notes |
ment Setup-
— | Detection Format I‘;z‘: cC j tusﬁnmlzeﬂ Block Size I Plate ID |-:w~1;5m—ﬁ@ Reaction Volume |20 3:
Subset
Color Comp ID | Lot No | TestD |
‘X‘i Programs
Sample| | | [program Name | Cycles Analysis Mode
Editor — s
sz l @ Z{None -
o Z{Quantification -
Bo S
v
Report | '
La -l
= - ‘X‘ ification Temp Targets
ey Target °C) Acquisition Mode Hold (hh:mm:ss) Ramp Rate ("C’s) | Acquisitions (per °C) | Sec Target °C) | Step Size (°C) | Step Delay (cycles)
‘@ibss “INone ~l00:00:15 23,4 = 2o <o =o -
D “lsingle 00:00:30 - BB — o =o =lo
©
[\
i
Overview
1004
90
g 80
2 70 {
i 60 4 >
§ 50{
10]
30
0:00:00 0:05:24 01324 0:21:33 0:2332 04546 05401 1:02:00 1:10:10

037.32 :
Estimated Time (h:mm:ss)

Apply - = —
Tomplate | End Program H Wcycles || StartRun

Sekil 3.5 Roche The LightCycler® 480 System Screen
35S gen bolgesi i¢in kalite kontrol sonuclar1 negative olarak bulunmustur (sekil4.1).
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DORDUNCU BOLUM
SONUCLAR VE TARTISMA

Kalite Kontrol sonuclari: Testin perfomansin1 degerlendirmek i¢in oncelikle her bir
bolge icin Onerilen kanallarda (tablo 4.1) kontrollerin calisip ¢alismadigina bakildi
(sekil 4.1-4.3). Calismalarda negatif kontrolde kontaminasyona rastlanmadi

Tablo: 4.1 Interpretation of results.

Region Name Dye Detection Channel
35S FAM 465/510
NOS Cy5 618/660
FMV ROX 533/610
Amplification Control | VIC/HEX 533/580

Quality control results were found out to be negative for FMV gene area (Sekil 4.2).

Analyses [2hs Quant/znd Derivative Max for ALL Sawples |
Information |Frogram: amplificacion, Color Compes ion: GDO Color Comp 25042013 [465-510,533-580,533-610,618-660]
[ @IRRR T
Subset: | &1
e - Ampiification Curves
4l5|6/718/sldiid &
aaadadd
aoodddd ﬁ ae
aaadddd
adaddadda 22218]
aocdodg =
dagddadda su718]
daodddd
daoddddd L
12218
& s
T 15.718]
@
2
3 13218
T
#1078
g
* azig|
Include | Color| Pos | Name
o} G2 Negative Cont 5718
ical G& Positive Cont
az218|
0718
2 4 6 8 1 12 14 15 18 @ 222 24 2% 2 M 322 M ® I/ M 42 4
Cycles
[ ey |
Ty,
St dard Curw:
E
3
£
2o Efficiency = 2
i
B
3
0
= # Log Concentration
Apply N Color Comp Filter Comh N : High
[ Témplate. |~ Notes ~ Calculate on v 465.510 Use Efficiency ||| Mean [IN#|| o Gil ol

Sekil 4.1 35 S i¢cin kalite kontrol sonuclan
35 S gen bolgesi i¢in kalite kontrol sonuglar1 negatif olarak bulunmustur (sekil4.1)
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AnalysﬁslAhs Quant/2nd Derivative Max for All Sawples

|I‘If0l’maﬁ0nl?r0gtam: awplification, Color Compensation: GDO Color Comp 25042013 [465-510,533-580,533-610, 618-660]

Amplification Curves
£.605] e
£.005{
5.405{
H 10aaac 4805
4 | — =
R Iz | 1 2 4208
[a0s quant resuics - =
£ 3605
B Positve @ Negative % /
B Uncertain @ Standard 53.[[!5- /
s ] 2 /
Samples 0 2 2405
Include | Color| Pos | Name 1.805]
| Gz Negative Cont|:
v || 8 Positive Cont 1.205
0.605{
0.005] — 3 — = = — = e =

2 4 6 & 10 12 14 18 18 20 22 24 25 28 30 32 34 3 38 40 42 44

Cycles
Standard Curve
E
3
4
20 Efficiency = 2
:
[}
o
Log Concentration

Sekil 4.2 NOS i¢in kalite kontrol sonuclari

NOS gen bolgesi i¢in kalite kontrol sonuglari negatif olarak bulunmustur (Sekil 4.2).

Analyseslmas Quant/2nd Derivative Max for All Samples j @

In(nrma'lnnIProgram: amplification, Color Compensation: GDQ Color Comp 25042013 [465-510,533-580,533-610,618-660]

Amplification Curves
5 9111

|abs Quant resules |

B Positive [ Negative
B Uncertain [ Standard

Fluorescence (533-610)
=
2

= = 3711
T
Include | Color| Pos | Name g
[ Gz Negative Cont|: o
| GB Positive Cont|: :
4 1om
0111 — e ST
2 4 6 6 10 12 14 18 18 20 22 24 2 28 30 32 34 3B I/ 40 42 44
Cycles
Standard Curve
]
3
&
2o Efficiency = 2
!
(=]
a
Log Concentration

Sekil 4.3. FMYV icin kalite kontrol sonu¢lari
FMV gen bolgesi icin kalite kontrol sonuglart negatif olarak bulunmustur (Sekil 4.3).
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internal Kontrol Sonuclari: IC PCR ¢ok 6nemlidir. Ciinkii hem PCR’1n galistigini
hem de o ornekte DNA/RNA olup olmadigini gostermektedir. Her bir 6rnek icin
533/580 kanalinda IC kontrol sonuglar1 degerlendirildi (Sekil 4.4).

B oo e ivarive Wax For 11 Sampies T@eeP

Information | Pro

Subset: [ 111 <| @

: amplifics olor Cor

3 [465

Amplification Curves

§ 617/8(9/101142
Alddddddddadddd
Bldcdddddaddadg - s
dddddddaddda
pldddadddddddd 19583
dadaddddadag -
ldoddddddddddd 17583
0o dddddoadad IV
Hiddddddddaddad L 15,5083
ol - . g 13583
[aps Quanc resuics I
£ 11.583]
B Fositive Negative %
B Uncertain @ Standard H 95831
=] H
Samples o 2 7583
Include | Color| Pos [Name
vl f G2 Negative Cont ey
G8 Positive Cont 3503
U 1se3
2488101214181SZDE| % B 30 2 33 B B 4 42 4
ycles
&
Standard Curve
£
&
% o Efficiency = 2
3
d 2y
< _’] Log Concentration
3 (T N (e Color Comp |[, | Filter Comb S i j High z
EAT TS T Gl CIE O

Sekil 4.4 Internal kontrol icin Kkalite kontrol Sonuglar
Biitiin 6rneklerin internal kontrol sonuglar1 pozitif olarak saptanmistir. Bu durum bu

testlere glivenmemiz gerektigini gostermektedir.
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Analyseslll.bs Quant/2nd Derivative Max for All Samples j EEBW

|nﬁllmaﬁunlprogram: amplification, Color Compensation: GDO Color Comp 25042013 [465-510,533-580,533-610, 618-660]
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Sekil 4.5 35 S Promotor Dizi Tarama Sonuclari

35 S Promotor dizi tarama sonugclar1 pozitif ¢cikmistir (Sekil 4.5).
Analyses|mos Quant/2nd Derivative Max for All Sawmples :‘ uunu

Informmlonlprugram: mmplification, Color Compensation: GBOQ Color Cowp 25042013 [465-510,533-580,533-610, 618-660]
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Sekil 4.6 NOS Terminator Dizi Tarama sonuclari

NOS Terminator dizi tarama sonuglar1 pozitif ¢cikmistir (Sekil 4.6)
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Analysespbs Quant/2nd Derivative Max for All Samples

Information [Frogran: awpliticacion, Color Coupensation:
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Sekil 4.7 FMV Promotor Dizi Tarama Sonuclari

FMYV Promotor dizi tarama sonuglari pozitif ¢ikmistir (Sekil 4.7).

Analfyseslhhs Quant/2nd Derivative Max for ill Sawmples

Infnrma(innlprngram: amplification, Color Compensation:

Subset:
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Sekil 4.8 Bal 6rneklerinin IC sonuc¢lar:

Bal 6rneklerinin IC sonuglari pozitif ¢ikmistir (Sekil 4.8).
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Paketli ve paketsiz bal 6rneklerinin hi¢ birinde GDO’ya rastlanmamaistir. Testin

gecerliligi kalite kontrol sonuglari ile dogrulanmistir (Tablo 4.2 , 4.3.)

Tablo 4.2 Paketsiz bal 6rnekleri GDO sonuglari

Amplification
Unpacked 35S NOS FMV Control
Samples 465/510 618/660 533/610 533/580

Unpacked Honey 1 | Negative | Negative | Negative Positive

Unpacked Honey 2 | Negative | Negative | Negative Positive

Unpacked Honey 3 | Negative | Negative | Negative Positive

Unpacked Honey 4 | Negative | Negative | Negative Positive

Unpacked Honey 5 | Negative | Negative | Negative Positive

Unpacked Honey 6 | Negative | Negative | Negative Positive

Unpacked Honey 7 | Negative | Negative | Negative Positive

Unpacked Honey 8 | Negative | Negative | Negative Positive

Unpacked Honey 9 | Negative | Negative | Negative Positive

Unpacked Honey 10 | Negative | Negative | Negative Positive

Unpacked Honey 11 | Negative | Negative | Negative Positive

Unpacked Honey 12 | Negative | Negative | Negative Positive

Unpacked Honey 13 | Negative | Negative | Negative Positive

Unpacked Honey 14 | Negative | Negative | Negative Positive

Unpacked Honey 15 | Negative | Negative | Negative Positive

Unpacked Honey 16 | Negative | Negative | Negative Positive

Unpacked Honey 17 | Negative | Negative | Negative Positive

Unpacked Honey 18 | Negative | Negative | Negative Positive

Unpacked Honey 19 | Negative | Negative | Negative Positive

Unpacked Honey 20 | Negative | Negative | Negative Positive
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Tablo 4.3 Paketli bal 6rnekleri GDO sonuglari

Amplification
Packed 35S NOS FMV Control
Samples 465/510 618/660 533/610 533/580

Packed Honey 1 | Negative | Negative | Negative Positive

Packed Honey 2 | Negative | Negative | Negative Positive

Packed Honey 3 | Negative | Negative | Negative Positive

Packed Honey 4 | Negative | Negative | Negative Positive

Packed Honey 5 | Negative | Negative | Negative Positive

Packed Honey 6 | Negative | Negative | Negative Positive

Packed Honey 7 | Negative | Negative | Negative Positive

Packed Honey 8 | Negative | Negative | Negative Positive

Packed Honey 9 | Negative | Negative | Negative Positive

Packed Honey 10 | Negative | Negative | Negative Positive

Packed Honey 11 | Negative | Negative | Negative Positive

Packed Honey 12 | Negative | Negative | Negative Positive

Packed Honey 13 | Negative | Negative | Negative Positive

Packed Honey 14 | Negative | Negative | Negative Positive

Packed Honey 15 | Negative | Negative | Negative Positive

Packed Honey 16 | Negative | Negative | Negative Positive

Packed Honey 17 | Negative | Negative | Negative Positive

Packed Honey 18 | Negative | Negative | Negative Positive

Packed Honey 19 | Negative | Negative | Negative Positive

Packed Honey 20 | Negative | Negative | Negative Positive
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TARTISMA:

Genel olarak biyoteknoloji ve genetik miihendisliginin gida {iretiminde
kullanilmasi Avrupalilar tarafindan “riskli” olarak tanimlanmaktadir. Biyoteknolojinin
insiilin iiretiminde kullanilmasi biyoteknolojinin korkung olarak algilanan tarafina 11k
tutmaktadir; bu yilizden de biyoteknolojinin kullanimma iliskin sakinca boyutu
90’lardaki kadar yiiksek degildir. Biyoteknolojiyi kabullenmede Avrupa’daki diisiik
oranin, biyoteknolojiyle ilgili bilgi diizeyiyle yakindan ilgisi oldugu diisiiniilmektedir.
Ayni1 zamanda su da bir ger¢ek ki bilim hakkinda sahip olunan bilgi, tutumlara da az
oranda yansimaktadir. Bu da bize gosteriyor ki insanlar ne kadar da bilgilendirilse, bunu

davraniglarina, tutumlarina tam olarak yansitmayacaklardir. (18)

1990°da yapilan bir Eurobarometer arastirmasina gore de bilgi, egitim ve
biyoteknolojiye olan bakis agis1 birbirleriyle ¢ok az iligkilidir. Avrupalilarin yan1 sira
Amerikalilar da biyoteknoloji hakkinda cogunlukla kararsizlardir. Almanlarin GDO
hakkindaki bilinglerinin Amerikalilardan daha yiliksek oldugu da saptanmistir.
Avrupalilar ve Amerikalilar arasindaki kabullenme ve bakis agis1 farki Avrupalilarin
gidalarin nasil iiretildigini daha ¢ok dnemsemelerinden, Amerikalilarin ise federal gida
diizenlemesi  uygulamasmma ve bilime daha c¢ok giiven duymalarindan
kaynaklanmaktadir. Bu da Avrupalilar1 biyoteknolojinin herhangi bir alt dalina karsi
daha siipheci yapmaktadir. Avrupa’nin cogunlugu genetigi degistirilmis gidalari,
yararlarinin yeterli olmayis1 nedeniyle kabullenmekte zorlanmaktadir. Buna bagl olarak
biyoteknolojiye karsi gelistirilmis negatif yaklasimlarin kaynaginin, bu konuyla ilgili

yeterli bilgi diizeyine erisilememisligi olarak diisiintilmektedir (19).

Yurt disinda yapilan bir calismada ABD’lilerin yariya yakini, tarrmda GDO’lu
iriinleri desteklemekte, ‘gelistirilmis gidalar olarak degerlendirmekte, bu tiir gidalarin
yayginlagmasinin tarim ilaglarinin  kullaniminin azalmasi ve beslenme kalitesinin

diizelmesi seklinde degerlendirmektedir (20.21)

Avrupa Birligi {lkelerinde, Cin ve Endonezya’da yapilan calismalarda ise
katilimcilar arasinda satin aldiklar iiriinlerin GDO’lu oldugunu diislinenler %43.2 ile
%62 arasinda degismektedir. Ulkemizdeki oranlar diinyada yapilan diger ¢aligmalara

gore yiiksek bulunmustur.
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Christoph ve ark.’nin (2008) yapmis olduklar1 caligmada, iilke genelindeki
tilketicilerin %40°1 GDO’larin saglik ve cevresel yararlari olsa bile tiiketmeyeceklerini
ifade etmislerdir. Bunun yani sira Ingiltere, Fransa, Ispanya, Italya’daki tiiketiciler

GDO’lar yoluyla elde edilen iirlinleri kullanmayacagini belirtmislerdir (22).

Tayvan’da yapilan bir aragtirmaya goére Tayvanlilarin % 60’1 GDO igeren
gidalar1 gilivensiz bulmaktadirlar. Ayrica insanlarin bu konudaki bilgileri artsa bile bu
konuda daha iyimser olmadiklart goriilmektedir. Bu durumun nedenlerinden birincisi;
daha fazla bilgiye sahip olduk¢a daha kritik ve elestirel sorular sorup daha siipheci

olmaya baglamalaridir (18).

Yapilan ¢alismalar GDO’lu yemlerle beslenen hayvanlarin siit ve etlerinde
GDO’lu DNA pargalar1 bulundugunu ortaya koymustur. Ornegin Agodi et al. (2006)
GDO’lu misir ve soyayla beslenen hayvanlarin siitlerinde GDO’lu DNA pargalarina
rastlamig; Mazza et al. (2005) ise GDO’lu misirla beslenen hayvanlarin dokularinda
GDO’lu DNA’lar saptamistir(16). Bizim ¢alismamizda incelenen bal 6rneklerinde GDO

varligina rastlanmamistir. Bu durum umut verici olarak nitelendirilmektedir.

Kilig ve Akay tarafindan gergeklestirilen bir baska ¢alismada ise ,Wistar albino
ratlar ii¢ (3) nesil boyunca GDO' lu (Bt transgen igeren) misir ile beslenmis, sonugcta
nesiller arasinda dogum sayis1 ve dogumsonrasi canli kalma oranlarinda degisiklik
gozlenmedigi rapor edilmis tir.

Yapilan c¢alismalarda GDO’lu iriinlerin kisirhk ve sakat dogum riskini
artirdigina yonelik bulgular elde edilmistir. Bu alanda Avrupa Gida Giivenligi Kurumu
tarafindan 2007 yilinda gerceklestirilen arastirmada, GDO’lu soya ile beslenen disi
farelerden dogan bebek farelerin digerlerine gore daha kiigiik olduklar1 ve biiytlik bir
kisminin {i¢ hafta icerisinde dldiikleri tespit edilmistir.

Iskogya Rowett Enstitiisi'nden Dr. Arpad Rusztai’nin GDO’lu patates ile
besledigi farelerin tiimiiniin i¢ organlarinda kiiclilme, sindirim sistemlerinde bozukluk,
bagisiklik sistemlerinde ¢okme, kan yapilarinda bozulma ve mide c¢eperlerinde

kalinlagsma goriilmiistiir.
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McClusky ve ark. (2003) tarafindan Japonya’da yapilan ¢aligsmada tiiketicilerin
genetigi degistirilmis {rlinlere karst tutumlari incelenmistir Tiketiciler fiyat1 diisiik
oldugunda bu {iriinleri kullanmay1 tercih edeceklerini belirtirken, egitim seviyesi, gelir
seviyesi ve konu hakkindaki bilgi diizeyleri en oOnemli degiskenler olarak tespit
edilmistir

Van Den Bergh ve Holley (2001), tarimda kullanilan transgenetik
organizmalarin avantajli ve dezavantajli yanlarin1 belirten bir ¢calisma yapmislardir. Bu
caligmada tarimda kullanilan transgenetik organizmalarin ¢evre, insan sagligi,
ekonomik karlilik, niifus artisi ve gelismis ve gelismekte olan iilkelere etkileri

tartisilmistir.

Permingeat ve ark. 2002 yilinda yaptiklar1 ¢aligmada Cryl(b) ve Pat genlerini
ayn1 anda event176, MONS810, Btl1 ve T25 transgenetik misirlarda belirlemek igin
coklu PCR yontemi gelistirmislerdir. Arastirmacilar Roundup Ready soyay: bilinen
primerler kullanarak ¢oklu PCR’la ta olarak tayin etmisler ve ayn1 anda Nos ve EPSPS

sekanslarinin ¢ogalan fargmentlerini saptamigladir.

Wang ve Fang 205 yilinda genetigi degistirilmis soyalar1 ¢coklu PCR yaparak
kalitatif olarak belirlemeyi hedeflemislerdir. Arastirmacilar calismada 35Sp (caulflower
mosaic viriis 35S promotdr), nosT (Agrobacterium tumefaciens nopaline synthase
terminator), 35SP/CTP (Petunia hybrida EPSPS choloroplast transit peptide) ve Lec
(lektin) primerleri olmak iizere 4 primer kullanmislardir. Marketlerden toplanan 21 soya
Orneginin 14’linlin transgenetik oldugu g¢oklu PCR yapilarak belirlenmistir. Yapilan
calismada ¢oklu PCR ydnteminin soyada transgenetik yiyeceklerin belirlenmesinde

etkili ve hizl1 bir yontem oldugu gosterilmistir.

Greiner ve ark. ise 2005 yilinda yaptiklari caligmada kalitatif ve kantitatif PCR’ a
dayali metodu, Brezilya’da satilan islenmis yiyeceklerdeki transgenetik misir ve soyay1
belirlemede kullanmiglardir. 2000 yilinda misir igeren 100 yiyecek ve soya igeren 100
yiyecek analiz edilmis, ertesi yil 2001 e ise analizler tekrar edilmistir. Sonuglara gore;
2000 yilinda soyali iiriinlerin %13’linde ve misirlt {irlinlerin %8’inde GDO varligina

rastlanmigtir.
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Uriinlerin 5’inin %4’ten az GDO’lu soya icermekte iken, 8’inin %4’ten fazla
GDO’lu soya igermekte oldugu goriilmistiir. Misirh dirlinlerin 5 tanesinde GDO’lu
misir oran1t %4’ten az 3’linde %4’ten fazla bulunmustur. 2001 yilinda ise soya iceren
yiyeceklerde GDO’lu soya orani %21, misir i¢eren yiyeceklerde ise GDO’lu misir orani
%9 oraninda bulunmustur. Soya iceren 8 iirlinde GDO’lu soya %4’ten az, 13’linde

%4’ten fazla oldugu goriilmiistiir.
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BESINCI BOLUM
SONUC

SONUC

Diinyada genetik yapist degistirilmis canlilarin ve bunlardan elde edilen
gidalarin dagilimi hizla artmaktadir. Biyoteknolojik {irtinlerin Oniimiizdeki yillarda
tarimsal tiretim yaninda tiim yasantimizda 6nemli bir yer tutacagi goriilmektedir. GDO’
lar hakkinda devam eden calismalara ragmen yeterince deneysel bulgu olmadigindan
yararlar1 veya zararlart konusunda kesin bir yargiya varmanin su an i¢in mimkiin
olmadig1 disiiniilmektedir. Bu baglamda, cevremize ve gelecek nesillere olabilecek
etkilerinin ve risklerin en aza indirilmesi i¢in gerekli dnlemler zaman gecirilmeden

alinmalidir.

Yapilan anketler, tiiketicinin alacagi iirtiniin “GDO’ lu” olup olmadigini bilmek
istedigini gostermektedir. Bu nedenle tiliketicinin tercihine gére se¢im yapabilmesi i¢in
triinlerin “GDO’ lu” etiketi tagimasinin ve bu konudaki yasal diizenlemelerinin
ivedilikle tamamlanmasinin yani sira GDO konusunda halkin bilinglendirilmesi ve bu

konudaki egitimlere 6nem verilmesinin son derece 6nemli oldugu diisiiniilmektedir.
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ABSTRACT

Gen derived from the Greek word that comes from Genos meaning from the beginning.
Genes are the units that encode the characteristics of living thing from generation to
generation is located within the DNA helix genes that determine life (size, color, disease
resistance such as high efficiency). It has been discussed for a long time that possible negative
effects of GMO products on human health and the environment, obtained new properties that
was impossible to get through natural processes used by gene technology and enabled to
transfer a gene from one species to another species or to intervene in the present genetic
structure. Since the launch in 1996 various discussions are continuing on the production and
placing on the market. Worldwide increased acreage would be used widely in the future of
genetically modified crops is very interesting and if this situation. Genetically modified
organisms in our country as well as over the word is also very current and new housing.
Continuing the subject of health services is of great importance to know the professionals
think.

Materials:

In our study, we examined for GMO in 20 packaged and 20 unpackaged honey samples.
While the packaged ones were of different brands, unpackaged ones were collected as
samples. The samples were collected in a sterile container and conveyed to laboratory for

analysis.
Methods:

DNA isolation was carried out taking 1 each table spoon from the samples. The
isolated DNA’s were studied on with Roche 480 II Real time PCR device. A control test was

carried out in order to evaluate the test performance.

Objective:
This study was to investigate the presence of GMOs in honey produced in our country is
intended to determine if the level detected.

Key Words: Genetically Modified, GMO, honey
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CHAPTER ONE
INTRODUCTION

According to the World Health Organisation, issues such as cultivation even in
unfavourable weather conditions, a decrease in agricultural pesticides, an increase in
productivity, nutritional values and shelf life have come to the agenda due to the food
production required with the population growth in the world It is argued that it is
possible through changing production type in order to resolve the famine issue in the
world (1).

Nowadays, not only the benefits, but also the harms or risks of GMO’s are
discussed. The famine issue is predicted to reach a more dangerous dimension in near
future due to various reasons such as the rapid increase in population, decrease in
cultivatable agricultural areas, erosions, food wastage, inadequacy of current production

technology and irrigation, and sea pollution (1).



CHAPTER TWO
GENERAL INFORMATION
2.1 What is Genetically Modified Organism?

Genetically modified organisms (GMO) are organisms acquired through adding
new features to or changing the existing ones of living things via making changes in
their gene sequences with biotechnological methods. Recently, the use of genetically
modified organisms through biotechnology and biotechnological methods is among the

most topical issues in the world (6).

Genetically modified organisms are also called Genetic structurally modified

organisms, Modified Living Organisms, Genetically Modified Crops (2).
2.2 History

Used by Karl Ereky in 1919 for the very first time in the history, the term
“biotechnology” has undergone considerable changes as a consequence of the
application of modern techniques, whose then definition, concept and scope have
developed until today, to the particular field (1).

Rapidly developing and providing many benefits in the last 10-15 years,
biotechnology was defined as “a technology applied to the process in which
fundamental sciences and engineering principles are used to turn raw materials into
products via biological instruments” in the OECD (Organisation for Economic Co-

operation and Development) report in 1982 (1).

As the most significant consequence and one of the most debated issues in recent
years, genetically modified organisms (GMO) are still the main topic of the world’s

agenda (1).

The history of biotechnology can be ordered as crop taming (B.C. 10000),
animal domestication (B.C. 8000-9000), beer fermentation (B.C. 6000), making yeast
cake (B.C. 4000), vaccine production (~1880), antibiotic production (~1940), high
productive crop production “Green Revolution” (~1960) and production of genetically
modified plants - “Biotechnology Revolution” (~1990) (1).



There are many GMO products in the world, especially corn, potato, tomato,
rice, wheat, pumpkin, zucchini, sunflower, peanut, some fish species, colza, cassava and
papaya. Furthermore, studies continue on products such as banana, raspberry,
strawberry, cherry, pineapple, pepper, melon, watermelon and canola (1). Studies are
conducted in order to resolve health problems of people through increasing nutritional
amounts and enriching contents (1).

2.3 GMO?’s’ Area of Use

It has been determined that approximately three million children have visual
disorders in their pre-school period due to vitamin A deficiency, 250.000 — 500.000 of
whom go blind and two third of them die in a few months. 14 million children face up
with an untreatable eye disorder due to vitamin A deficiency. Moreover, 30% of the
world’s population have iron efficiency, which leads to problems such as a decrease in
learning capabilities and an increase in infections (2). A type of rice rich in vitamin A,
Golden Rice was produced through biotechnological studies in order to enrich its
nutritional values (1). Iron rate was doubled in another type of rice as well (2).
Therefore, it was aimed to prevent vitamin A deficiency in regions where rice is the

basic consumption good (1).

It was aimed to decrease the rate of certain cancers and other chronic diseases
existing in society, through increasing the antioxidant level in food products. A
substantial antioxidant, lycopene can be found largely in genetically modified tomato,
tomato products and pepper. Cholesterol rate can be controlled through increasing
unsaturated fat rate in genetically modified soya and colza types, as unsaturated fat rate
causes high levels of cholesterol in humans. A healthy nutrition requires a diet
containing low levels of saturated fat rate and higher levels of unsaturated fat rate.
Additionally, starch-rich potato types, wheat types with increased gluten and bread
quality, and grain types with increased amino acid rates are produced (12). Furthermore,
fish secretes more growth hormone and therefore the meat productivity increases

through transgenic methods (2).



2.3.1 Using Biotechnology in Plants

Defined as genetically modified plants, transgenic plants have gene
combinations which are not expected to form under regular conditions. Therefore,
GMO’s can contain genes transferred from viruses, bacteria, animals and plants. Gene
transfer is carried out in transgenic plants in order for purposes such as fighting pests,
changing the flavour and look of a product and increasing nutritional values and
suitability for transportation and storing (8). For instance, genetically modified cold
resistant tomatoes and strawberries were produced through transferring an antifreeze
gene from a fish species living in the poles to the particular vegetables (6). Another
instance is the use of Bacillus thuringiensis (B.t) gene in corn and other products.
Typically found in nature, B.t. is a bacteria producing lethal protein for insect larva. The
gene coding this protein is transferred to corn so that it can produce its own pesticides

against insects (9,6).
2.3.2 Using Biotechnology on Animal Production

Biotechnology use in animal production focuses on the isolation and
characterisation of growth hormone genes of various animals. It was observed in a study
that the productivity of honey cows increased and a fast growth took place through
using forage efficiently when the “Bovine Somatotropin” (BST) hormone was injected
to cows. Similarly, carcass composition fat amount decreased and protein amount
increased with “Porcine Somatotropin” use (10,6). BST use was approved by the Food
and Drug Administration in the USA; FDA). Additionally, honey of cows on which
recombinant BST is applied must be labelled in the USA.

On the other hand, there are still concerns about that there is no difference between
such honey and regular one and no labelling will not be a must due to the fact that there
is no differentiating methods, antibiotics which are used in infection treatments can
contaminate the milk and mastitis is likely to develop in cows on which BST is applied
(11,6).



2.4 Situation in the World

With the gradual interest in GMO’s and products acquired through them, the
agricultural cultivation of such products have indicated a great increase worldwide
reaching approximately 125 million hectares since the early 1990’s (2). GMO’s are
cultivated in the (57.7%), Argentina (19.1%) Brazil (15%), India (6.2%), China (3.8%),
Paraguay (2.6%) and South Africa (1.8%). Most of the GMO’s produced in the world
are agricultural drugs and resistant soya (51%), corn (31%), cotton (13%) and canola
(5%) developed against pesticides (3).

2.5 Situation in Turkey

While consumers in Turkey did not have much information about GMO
products until today, some organizations, farmers and voluntary establishments have
started to draw attention to GMO products through universities, and various instruments
of local and national press. Therefore, millions of people in our country ranging from
producers to consumers have the opportunity to learn about the GMO concept in terms
of both environmental, ecological and health risks, and positive effects (2).

Biotechnological studies in Turkey are conducted both within the body of the
Ministry of Agriculture and Rural Affairs and Middle East Technical University. While
studies are not advanced enough to commence a mass production of GMO products,
there is no law related to GMO’s in Turkey yet. However, Turkey signed Cartagena
Protocol and applied its requirements Furthermore, apparently no adequate control and
supervision is at hand (2). It is still not possible to mention a great progress in
regulation works in terms of GMO’s. The Regulation on the Importation, Processing,
Exportation, Controlling and Supervision of Genetically Modified Organisms as Food
and Forage” published in 26.10.2009 dated and 27388 numbered Official Gazette
prepared in order to determine the rules about making decisions about, processing,
importing, exporting, monitoring, reserving, controlling and supervising GMO foods

and forages was carried into force by the Ministry of Agriculture and Rural Affairs (23).



2.6 Impacts of Genetically Modified Foods on Human Health
2.6.1 Positive Impacts
2.6.1.1 Increasing Nutritional Values

Food productivity and quality can be increased through agricultural
biotechnology applications. An increase in food quality means an increase in flavour,
structure, appearance and nutritional values of a product. For instance, it is
acknowledged that an increase in dry matter rate in tomato and unsaturated fat rate in
soya is beneficial in terms of health. Increasing nutritional values is an important
application in terms of human nourishment and health maintenance. Scientists are able

to produce rice rich in vitamin A or iron (4).

A harmful chemical reaction and the reason of the development of some cancers,
heart disease and blindness, and compounds slowing down or preventing biologic
oxidation, antioxidant vitamins and minerals can be increased in amount products
through gene transfer technology. For instance, vitamin C is important in terms of
human nourishment and it can be increased in strawberries produced through genetic

modification technology (4).
2.6.1.2 Increase in Food Productivity and Adequate Nourishment

There are still countries in which deaths occur due to inadequate nourishment and
famine. The rapid increase in world population leads to both a concern about meeting
the food need and a decrease in the number of fresh water resources to be used in
agricultural production along with the fact that it is impossible to expand cultivatable
areas. Genetically modified products are regarded as a solution as production acquired
from unit area should be increased in order to provide enough food for the
population.Both disinfection costs decrease and a productive increase is sought in

products with transferred genes resistant against diseases and pesticides (2).



2.6.1.3 Edible Vaccine Production

Many people lose their lives or become permanently disabled due to preventable
health problems in the world. Inoculation is the thought to be the most effective method
in the prevention of many such diseases, however most people cannot benefit from
vaccines due to many reasons such as the expensiveness, difficulties in transportation
and application methods, trained personnel requirement and sociocultural structure of
people. Plants to be produced are sought to be used as vaccine with the acquisition of
some plants synthesizing various proteins through genes to be transferred to such plants.
For instance, many genetically modified fruits and vegetables are used against diseases

such as Hepatitis B, diarrhoea, cholera, measles and many more (2).

Groups supporting genetically modified organisms argue the particular
technology enables an increase in food quality and health benefits, in vegetable and
animal food productivity, a bettering in shelf lives and organoleptic quality of fruits and
vegetables, edible vaccine and medicine production, treatment in human diseases and
organ transplantation and many environmental benefits. According to critics, changes in
food quality lead to problems in food security, allergic reactions and crucial risks due to
their potential toxic effects, vulnerability of genetically modified products, and various
environmental and other groups do or will have religious, cultural and ethical problems

regarding the issue (24).
2.6.1.4 Treatment of Human Diseases

Nutritional enhancement has a positive influence on human health. Moreover, a
decrease in the requirement of pesticides and herbicides in production leads to food
safety, human health, allergies and sensitivities. Soya which contains ovoconin having
an antihypertensive effect and lactose-lessened milk produced for individuals who are
intolerant to lactose are good examples. Genetically modified potatoes are produces in

order to prevent cholera and diarrhoea.

Vaccine production is carried out taking many diseases from cholera to AIDS
into consideration, and these developments save lives through having a positive

influence on human health (2).



2.6.2 Negative Effects
2.6.2.1 Resistance Against Antibiotics

Effects of GMO products on our health are not crystal clear yet. When a foreign
genetic material is given to other living things, such genes are likely to incorporate with
surrounding disease-causing bacteria or microorganisms, or with germs in the intestine
of animals or humans consuming such genes. Therefore, it might lead to negative

consequences in terms of health in case antibiotic-resistant bacteria forms (2).

Used as a marker gene during GMO production, antibiotic resistance genes are
usually bacteria-rooted, which is the most debated possibility (25). Already a common
fact in nature, resistance to antibiotics might increase with the transfer of antibiotic
resistance genes into human intestine microflora or pathogenic microorganisms through
the consumption of GMO products (27, 25). This might be risky in terms of human and
animal health through removing the therapeutic values of antibiotics in the treatment of
pathogenic microorganisms (27).

2.6.2.2 Allergic Effects

Another health problem caused by genetic change technology is that it causes
allergic reactions in some individuals. Related to immunity system, food allergies can
be observed as swollen and itchy lips and tongues, reddened and swollen eyes, difficulty
in breathing, abdominal pain in digestive system, diarrhoea, vomiting, eczema and
pubescence. Allergic foods can be exemplified as milk, eggs, fish, shellfish, peanuts,
soya beans and wheat. Allergic reactions are observed as a consequence of genetically
modified soya and corn consumption, allergic reactions are observed in individuals
allergic to nuts. As a consequence of leading to allergic reactions in some individuals
due to a slower digestion because of a Bt protein found in a corn type named StarLink,
the USA allows for StarLink to be produced not for human consumption (2).

2.6.2.3 Toxic Effects

Another negative reaction caused by genetically modified products is toxin
production. In 1967, Lenape potato in the USA was produced with high amounts of dry

matter to be used in the production of potato chips and introduced to the market;



however it was removed from the market by the American Ministry of Agriculture two
years later due to the fact that it produced solanine. Moreover, 37 people died and 1000
people got sick due to Eosinophil-Myalgia Syndrome between 1988 and 1989.

Researchers assume the foods containing L-Tryptophan are the reason behind.

Almost 70% of GMO products have the purpose of providing a resistance
against drought and bugs. Arguing such products contain pesticides, anti-GMO’s say
those consuming this corn might have toxic effects (2).

2.6.2.4 Carcinogenic Effects

Recently, cancer cases rapidly increasing in number are observed in earlier ages.
Therefore, carcinogenic effects of GMO products are being studied on. Genetically
modified beef growth hormone (rBGH) is injected to cows in order to increase milk
productivity. rBGH causes an increase in a insulin alike growth hormone (IGF-I) in
milk. It leads to a growth in both regular cells and cancerous ones. An increase in IGF-I
level in blood might lead to lymph sarcomata, breast cancer, uterine cancer, ovarian

cancer, prostate cancer, colon cancer, lung cancer and pancreatic cancer (2).

Chemical substances used in cotton, soya, corn and colza such as “broxynil” and
“glufonsinate” in order to provide a resistance against herbicides are known to cause

cancer (28).
2.7 Socio-economic Dimension of GMQ’s

Developments in biotechnology, an interdisciplinary science, are observed
through an international perspective. It has been found out that it creates benefits in
terms of economic growth, competition and cooperation. Accordingly, while 73% of
transgenic plants are grown in developed countries, 27% are grown in developing
countries such as Argentine, China, South Africa and Mexica. It was emphasized that
the estimated market value of genetically modified agricultural products was 4.5 billion
dollars in 2003. Therefore, genetically modified products made up 15% of the 31 billion
dollar agricultural product market and 13% of the commercial seed markets. One of the
major drawbacks of genetically modified products is that their license rights are

reserved by a few multinational companies in the world (2).



Controversies continue on GMO production and introduction to the market. Even
though the European Union frowns upon such applications as it is afraid of public
reactions, the government of England has approved production in some areas. Small
amounts of GMO product agriculture is carried out as test cultivations in countries such

as Germany, France, Romania and Bulgaria (29).

Recently, GMO’s are evaluated within license scope as both a technique and a
product through giving prominence to their technique. As it is rather challenging to
detect and determine a gene and it requires great investments, licenses can be acquired
provided that the function is indicated according to the European License Agreement.
When farmers who used licensed genetically modified seeds reused the same seeds had
to pay an amount to the license holder and therefore was prohibited from keeping
licensed seeds. Some farmers keeping the seeds were sued by the companies holding the
license, burnt their product in order to get away with lawsuit process, paid damages to

the manufacturing company and opened their bank accounts for inspection (2).

Therefore, many farmers had to buy seeds combined with terminator genes
every year and became dependent upon multinational seed producing companies. This
not only harmed small-scale farmers, but also hindered the traditional agriculture.

Different views on GMO’s are apparent among farmers as well (2).
2.8 Gene Transfer Methods

Gene transfer can be carried out through either agrobacterium bacteria or direct

gene transfer method.
2.8.1 Gene Transfer Through Agrobacterium

Agrobacterium is a mobile bacillus which lives in soil and produces no negative
spores. It has two sorts (Agrobacterium tumefaciens and Agrobacterium rhizogenes)
used in gene transferring. Today’s most common instrument used in gene transferring to
plants is A.tumefaciens plant. It typically enters the plant through the scars developing
in root throat and cause tumours as a result of irregular divisions in root throat. Once a
tumour begins to form, it can be grown without a bacteria or auxiliary hormone. On the

other hand, A.rhizogenes is sensitive to phenolic components secreted by injured plant

10



roots. These phenolic compounds stimulate the virulence genes in the bacteria
and the plant causes hairy root disease through transferring its own DNA area to the
plant genome (5).

They grow faster than typical roots and reproduce easily with no need of
hormones due to the fact that they create so many growing points during development.
Many cultivated plants such as tobacco, potato, canola and tomato are genetically
transferrable through A.tumefaciens. The weak point of this method is that The
Graminae is not genetically transferrable and this method fails in several plant species
such as The Leguminosae. Despite the fact that the gene transferring with
A.rhizogenesis a simple method, genes transferring through A. tumefaciens and physical
methods have made a progress of more importance. However, A.rhizogenes for
biological studies cannot be used effectively in hairy root production for seconder

metabolite production (5).

2.8.2 Direct Gene Transfer Methods
2.8.2.1 Gene Transfer Through Electroporation and PEG

The piece of DNA carrying the desired gene is put in the cell through creating
temporary pores in cell membrane with high voltage electricity (electroporation) or
chemical substances (PEG: polyethylene glycol) (5).

2.8.2.2 Biolistic

Biolistic gene transfer is carried out through a piece of DNA attached to metal
particles with a particle gun or a direct bombardment of phage, bacteria or ferment cells

to target cells and tissues via firing mechanism (5).
2.8.2.3 Microinjection

The DNA part carrying the genes which are to be transferred is injected to target
cells which are directly immobilized with very thin capillary pipettes or an injector
under a microscope. It is usually used in animal cell transformations. Despite the fact

that it is a conceptually simple method, its practice is difficult due to the fact that a
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single cell is transferred at a single time, the application is slow and the

operator’s hand skills are of importance (5)
2.8.2.4 Sonication

DNA parts are made enter cells through creating gaps between cells and in cell

membrane with sound waves (5).

2.8.2.5 Desiccation
It is a method enabling DNA to be received in a cell as a consequence of water
intake in an environment where tissues are first faded and the DNA to be transferred are
found (5).

2.8.2.6 Transfer through Laser Micro Rays
DNA parts are made enter a cell through opening micro holes in cells with UV
laser micro rays (5).

2.8.2.7 Transfer Through Fibres

Silicon carbide is a solid ceramic substance and easily forms sharp sides when
broke. The plant which is desired to be the target for gene transferring is transferred into
a buffer containing DNA and silicon carbide fibres and mixed strongly. Fibres cause a
hole in cell wall and membrane as a consequence of a collision between silicon carbide
fibres and suspension cells, so DNA entrance is acquired into suspension cells. Products
such as corn, tobacco, rice and wheat have been the target of gene transferring through
using fibres (5).

2.8.2.8 Transfer through Pollen Tube
Transferring is carried out through the application of DNA onto the stigma
surface and the passing of DNA through pollen tube and reaching to ovule. Initially, it

has been used for rice, then other species such as wheat, soya and watermelon (5).
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2.8.2.9 Gene Transfer through Liposomes
Gene transferring is carried out through the fusion of liposomes carrying

DNA with cell membrane of plant protoplasts (5).

2.9 Legal Dimension of GMO’s for the Countries in the World
Legal dimension of GMO’s for the countries in the world are summarized below:

1. “Voluntary Direction on the Emission of Organism into the Nature” published by

UNIDO (UN Industrial Development Organisation) Secretariat (1991)

2. “Plant Biotechnology Directive” prepared by FAO at the request of the Commission
of Plant and Genetic Resources (CPGR) and published by UN Food and Agricultural
Organisation in November, 1991.

3. Agenda 21 and “International Technique Directives to Prevent Biotechnological

Risks” aiming to realize it (1992)
4. Especially the 8" and 19" articles 1f the “EU Biological Diversity Agreement” (1996)

5. “Biosecurity Guide” prepared by United nations Environmental Program (NEP) in
order to serve as a guide to research the biosecurity capacity of developing countries
(1997)

6. “Biological Diversity Agreement Biosecurity Protocol” prepared as a protocol under
the name “Cartagena Protocol” as an addition to UN Biological Diversity Agreement
(2000)

The Cartegena Protocol provided the opportunity for GMO products to be prohibited on
account of health and environmental risks for importing countries despite the fact that it
has no scientific evidence. Furthermore, the UN Biological Diversity Agreement and
Cartagea Protocol have international binding features (1, 13, 14).
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2.10 Legal Dimension of GMO’s for the European Union

The EuropeanUnion updated its regulation on food security in January 28, 2002
with the 178/ 2002 numbered UN regulation. It also put forward the strategies and study
plans of the Europe with the report “Biology and Biotechnology” of the European
Union Commission on 23.01.2002. The European Union brought its authority on food
safety under the roof of the European Food Security Authority (EFSA*European Food
Authority). Indeed, scientific panels were established to provide EFSA with scientific
views on GMO’s (15, 16).

Furthermore, the European Union member countries signed the Cartagena
Protocol in 2000. The European Union published the 628/2992/EC numbered Decision
on July, 2002 regarding the consequences of the Protocol on biosecurity in terms of the
European Union. In parallel with the directives to the European Union member
countries, GMO products were allowed to be produced and sold, however it was
emphasized that GMO products should be labelled. Some rules were determined in
order to protect biodiversity in the European Union. Programs for the protection of
habitats and species were provided in compliance with the “Agreement on Biodiversity”
within and beyond the European Union. The biodiversity protection strategy of the
union was founded on combining the program “Natura 20007, creating a network tied
with the European habitats, protection of the habitats and stimulation of sustainable area
management applications in and around major habitats with in compliance with the
1992 regulation on habitats.

The Union prepared an action plan in order to promote biodiversity in fields
such as natural resources, agriculture, fishing, development and economic cooperation;
moreover it supported Bern Convention regarding the protection of the European
natural life, Bonn Convention regarding the protection of migratory birds, and Rio de
Janerio Convention regarding biodiversity (Principle number 15).

The legal dimension of GMO’s in Turkey started with the Helsinki Summit in
1999 when Turkey accessed to the European Union as a candidate country and the
adaptation process of the regulation about GMO’s commenced due to the adaptation
process of Copenhagen Criteria and the European Union acquis. On May 24, 2000,
turkey signed the Cartagena Protocol and it came into force on September 11, 2003.

Furthermore, it became a member of UPOV (International Union of Plant Diversity) in
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1961, which is an international organization founded in France and providing assistance
through acquis adaptation and with the purpose of protecting international plant

diversity.

2.11 GMO Case in Turkey and Legal Arrangements

The first legal arrangement in our country was the 1998 dated Directive about Field
Attempts of Transgenic Cultivated Plants. The initial international enterprise was
Cartagena Biosecurity Protocol approved by the government in 2004 and its definition
became legalized. On March 18, 2010, Biosecurity Law came into effect. Accordingly,
GMO products’ use other than the defined purposes, introduction to the market or use
without permission, use in baby food, baby formulas, follow-on formulas and additional
baby foods were prohibited (12). In accordance with laws, the “Biosecurity Board” is
founded in order to carry out the duties refined in the 9™ article of the particular law and
evaluate the applications about GMO products (17).

The board is responsible for creating a list of experts; founding scientific
committees from those selected from the list of experts; selecting the members of
scientific committees from the list of experts for every application, making board
decisions through considering socio-economic evaluation reports; submission of
decisions about complete or partial cancellation, prohibition, recalling, extermination
and such actions based on monitoring reports, and establishing an ethic committee. The
Biosecurity Law, even if permitted, holds those engaged in GMO and GMO products
responsible for harms against the protection and maintenance of human, animal and
plant health and biological diversity. Those violating the provisions of the law will be
sentenced to imprisonment of 3 to 12 years, and imposed punitive fine of great amounts
(2). In order to protect human, animal and plant health and biological diversity and
nature and to prevent potential risks which might be caused by genetically modified
organisms and products acquired through modern biotechnology within the framework
of scientific and technological developments and the “Regulation of Genetically
Modified Organisms and Products” depending on the 5977 numbered “Biosecurity

Law” which came into force on 13.08.2010, purposes are stated below:
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To determine the procedures and principles about,

a) Applications, evaluations, decisions, importations, processing, exportations,
labelling, monitoring, introduction to the market, supervising and controlling of
genetically modified organisms and such products produced as food and forage;

b) Trials of actions of development, research and scientific purposes on
genetically modified organisms under controlled conditions preventing the contact with
outer environment and in a limited area;

c) Research, development, application, evaluation, decision, importation,
exportation, processing, labelling, introduction to the market, monitoring, supervision,
controlling and closed area actions of genetically modified microorganisms.

As of 2011, October, in Turkey, in compliance with the 5977 numbered
“Biosecurity Law”, A2704-12 soya bean and its products containing herbicide
tolerance; MON40-3-2 soya bean and its products containing herbicide tolerance gene;
and MONB89788 soya bean and its products containing herbicide tolerance gene have
been allowed to be used only in animal forage.

Cultivation area of transgenic plants which started as 2.8 million hectares in
1996 for the very first time in the world reached 148 million hectares in 2010. It is
apparent that plant biotechnology is gaining importance with each passing day.
Therefore, we need to take care of its negative aspects instead of avoiding the
technology.

Our country’s need for a national biosecurity policy with agriculture, environment
and technology policies are evaluated in an integrated manner. Therefore, bringing
Biosecurity Law into action aims at the foundation and application of biosecurity
system in order for human, animal and plant health and environment and ecological

diversity to be preserved and maintained, will considerably fill the particular gap (17).
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CHAPTER THREE
MATERIALS AND METHODS
3.1 Materials:

In our study, we examined for GMO in 20 packaged and 20 unpackaged honey
samples. While the packaged ones were of different brands, unpackaged ones were
collected as samples. The samples were collected in a sterile container and conveyed to

laboratory for analysis.
3.2 Methods:

DNA isolation was carried out taking 1 each table spoon from the samples. The
isolated DNA’s were studied on with Roche 480 II Real time PCR device. A control test

was carried out in order to evaluate the test performance.
3.2.1.NucleicAcid Isolation

In our study, High Pure PCR Template Preparation Kit was used in DNA
isolations. Thus initially a 5gr. honey sample was taken to aeppendorf and combined
with proteinase K to be steeped in 95°C water bath. After incubation, 200 pl was
received and applications were carried out in accordance with the flow shown in Figure
3.1
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200 pl incubated samples

v

Add 100 ul Isopropanol,
mix well, and apply mixture
to a High Pure Filter Tube;

centrifuge at 8.000 x g
for 1 min

e Add 500 ul Inhibitor
Discard flowthrough and / Remowval Buffer

Collecti Tulky
aliection fube Centrifuge at 8.000 x g

for 1 min
Discard flowthrough and l / Add 500 ul Wash Buffer

Collecti Tulky
il Lo Centrifuge at 8000 x g

for 1 min
Discard flowthrough and l g U i

Collecti Tulky
aliection fube Centrifuge at 8.000 x g

for 1 min
Discard flowthrough l

Centrifuge at 13,000 x g
for 10 s

/ l Add new tube and 200 pl

Discard Collection Tube / (B T (R

Centrifuge at 8000 x g
for 1 min

H

Purified Template DNA

Figure 3.1: DNA isolation study flow plan
3.2.2 PCR

All tests were perfomed with Roche LightCycler 480 1.

3.2.2.1 Nucleic Acid Multiplying Methods

Nucleic acid multiplying and determination methods are usually examined under two

groups.

e Nucleic acid probe hybridisation methods

e Nucleic acid amplification methods (NAA)

Nucleic acid probe hybridization methods are the oldest and simplest molecular
method. The nucleic acid sequence in the example is hybridized and diagnosed with a
marked probe which has a complementary. It is based on self-matching of DNA. It is
used in order to determine the genomes of microorganisms which are hard to be

identified or cannot be produced with culture method. Due to the fact that it requires
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many pre-applications and it has a limited area of use makes it not a common
method.

Nucleic acid amplification methods are frequently used in recent years.
Polymerase chain reaction (PCR) is the most substantial one among these methods,
which aims for the self-matching of DNA using appropriate base sequences to the
target area. It is used in many areas ranging from food to health. It is used in medical
researches the most.

3.2.2.2 Polymerase Chain Reaction (PCR)
PCR enables the selective amplification of DNA/ RNA, which are:

e Template DNA carrying target sequence

e 2 types of oligonucleotide primer matching with template DNA
e Four types of dNTP (dATP, dCTP, dGTP, dTTP)

e MgC1l,

PCR is a three phase method, which are denaturation, annealing and extension

respectively.

Denaturation is the transformation of a two-stranded DNA into a one-stranded DNA

in a couple of seconds with 94-96°C.

Annealing is for instance that a primary is annealed to the target region through
keeping it at 30-60 °C.

Extension is the extension of primaries annealed to one-stranded DNA templates via

polymerase enzyme in 5’—3” direction. It usually occurs at 65-72 °C.
These three stages constitute a cycle in PCR (Figure 111.10.) and a PCR contains 30-

45 on average. PCR occurs in Thermal Cycler devices enabling heat cycles, which are
used to set the PCR sample at the programmed temperature and duration.
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Figure 3.2 Schematic phases of a cycle in polymerase chain reaction
3.2.2.3 Polymerase Chain Reaction Types
1. Inverse PCR
2. PCR with homo polymer
3. Insitu PCR
4. Hot start PCR
5. Multiplex PCR
6.Quantitive PCR
7. Nested, semi-nested PCR
8. RT (Reverse transcriptase) PCR
9. Touch down PCR
10. Consensus PCR

11. Real time PCR
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The most suitable one should be chosen among PCR types. In our study, real time
PCR method was used which is commonly used in recent years [94].

3.2.2.4. Real Time PCR

The combination of thermocyclers used to maintain heath cycles in PCR
reactions with measurement devices produced a new method called real time PCR. In
real time PCR, products are analysed during reaction. Therefore, there is no need for
applications such as agarose gel electrophorese, viewing DNA bands under ultraviolet
lights. Florescent paints non-specific to sequence or probes specific to sequence are
used in the qualitative and quantitative analysis of Real time PCR products.

Real time PCR is a system functioning according to the florescent light given by
adequate products in PCR cycle during reaction, monitoring every stage of the reaction

and controlling the product until the process concludes (figure 3.3).
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Figure 3.3 Real time PCR image monitored during work
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DNA and RNA samples can be analysed as qualitative and quantitative in a short time
thanks to PCR which can work with countless samples and rather low contamination
risk. Specific DNA sequences ranging from 25 bp to 10.000 bp can be amplified with
this method. It is rather fast, sensitive and specific. Its sensitivity and specificity

increases when probes specific to sequence such as Tagman probes are used.

Various probe systems and dyes are used in real time PCR, which are:

Specific fluorescence marked dyes

e FRET (Fluorescence Resonance Energy Transfer)
e Tagman probe
e Scorpion primaries

e Hybridization probes

Unspecific fluorescence marked probes
e Sybr Green
e Ethidium Bromide (30)

3.2.2.5. GDO PCR

SureFood® GMO SCREEN 4plex 35S/NOS/FMV/IAC kit was used in our
study. PCR (Polymerase Chain Reaction) multiplies DNA target sequence which is then
determined through real time fluorescent marked hybridization. This kit is a real time
PCR kit used in TagMan probes marked with FAM/ TAMRA.

This kit can be used for screening of genetically modified organisms (GMOSs) in
food, feed and seeds. For this purpose, PCR systems for detection of the 35S
Cauliflower Mosaic Virus (CaMV) promoter DNA sequence, A. tumefaciens NOS
terminator DNA sequen ceand for detection of the 34S FMV promoter DNA sequen

ceareapplied. Additionally the kit contains an internal inhibition control
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The real-time PCR assay can be used with established real-time PCR
instruments, equipped for detection of four fluore scenceemissions at 522 nm, 553 nm,
610 nmand 670 nm (FAM, VIC, ROX and Cy5) at thesame time (Rotor-Gene Q,
StratageneMxSeries, BioRad CFX96, RocheLightCycler® 480* etc.). This kit has a
limit of detection of <5 DNA copies.

In our study, Roche LightCycler® 480 Instrument Il was used.
TheLightCycler® 480 System is a high-performance, medium- tohigh-throughput PCR
platform (96- or 384-well plates) that provides various methods for gene detection, gene
expression analysis, genetic variation analysis, and array data validation. The system
features the LightCycler® 480 Instrument, a versatile, plate-basedreal-time PCR
devicethatsupports mono- ormulticolorapplications, as well as multiplex protocols. The
benchtop instrument is easily customiza bletomeet changing user requirements, and can
be integrated into everyday use as a robotically controlled, automated high-through put
solution. TheLightCycler® 480 Instrument is designed for general laboratory use and is

not intended for use in diagnostic procedures.

Figure 3.4RocheTheLightCycler® 480 System Machine.

PCR Mix Preparation: Positive control was made in each study. During
studies,PCR compounds were kept in an ice block, not at room temperature. PCR
mixture was prepared according to kit recommendations (Table 3.1). Calculations were
made as the number of samples, and distributed to PCR plate as 20 each ul. 5 pl DNA
was placed in each well. Sterile distilled water was used for negative control.
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A final positive control was carried out and a filter film was put on the plaque in

order to prevent contamination. Film remained untouched not to affect test performance.

Table 3.1: PCR MixPreparation

Components formaster mix Amountperreaction
Reaction mix 19.9 ul
Tagpolymerase 0.1 pl

Total volume 20.0 pl

DNA 5ul

PCR Conditions: Centrifuged, the plate was installed to the device and the device was
opened in accordance (Table 3.2) with the recommendation of the kit (Figure 3.5)
(Table 3.2).

Table 3.2: PCR Conditions

Ramp
Analysis Temperature |Hold Time o
Segment Cycle Rate AcquisitionMode
Mode (°C) (hh:mm:ss)
(°C/s)
Initialdenaturation
None 1 1 95 5 min. Maximum | None
Amplifikasyon
Denaturation 95 15 sec. Maximum | None
Quantification | Annealing/ 45 Maximum|
) 60 30 sec. Single
Extension
Cooling Step
None 1 1 40 30 sec. Maximum | None
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LightCycler® 480 Software release 1.5.0 5P4
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Figure 3.5 RocheTheLightCycler® 480 SystemScreen
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CHAPTER FOUR
RESULTS AND DISCUSSION

4.1 Quality Control results: It was checked whether the controls were working in
recommended channels (table 4.1) for every region in order to evaluate the performance

of the test (figure 4.1-4.3). No contamination was observed in the negative control in the
test.

Table: 4.1Interpretation of results.

Region Name Dye Detection Channel
35S FAM 465/510
NOS Cy5 618/660
FMV ROX 533/610
Amplification Control VIC/HEX 533/580
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Figure 4.1 Quality control results for 35 S

35S Promotor sequence scan results were found out to be negative (sekil4.l).
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Figure 4.2 Quality control results for NOS

Quality control results were found out to be negative for FMV gene area (Sekil 4.2).
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Internal Control Results: Internal Control (IC) PCR is of great importance,
especially in terms of our particular study. Because it indicates that PCR is working
and whether there is DNA/ RNA in the sample. Every test result was found out to be
negative for every area in our study. IC results should be examined in order to
understand whether they are truly negative or there is an inhibitor. IC control results
were assessed for each sample in 533/580 channel (figure 4.4).
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Figure 4.4 Quality control results for internal control

Internal control results for every sample were found out to be positive, which
indicates that we should count on the tests.
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GMO PCR Results: Results in appropriate channels were observed for each region.
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Figure 4.5 35S Promotor sequence scan results

35S Promotor sequence scan results were found out to be positive (Sekil 4.5).
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Figure 4.6 NOS terminator sequence scan results

NOS terminator sequence scan results were found out to be positive (figure 4.6).
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Figure 4.7 FMV promotor sequence scan results

FMV promotor sequence scan results were found out to be positive
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Figure 4.8 IC results of honey products

IC results of honey products were found out to be positive (figure 4.8)
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No GMO was detected in either packaged honey samples or unpackaged ones. Test
validity was justified with quality control results (Table 4.2, 4.3)
Table 4.2 Results of UnpackedHoneySamples’ GMO

Amplification

Unpacked 35S NOS FMV Control

Samples 465/510 618/660 533/610 533/580

UnpackedHoney 1 | Negative |Negative |Negative |Positive

UnpackedHoney 2 | Negative |Negative |Negative |Positive

UnpackedHoney 3 | Negative |Negative |Negative |Positive

UnpackedHoney 4 | Negative |Negative |Negative |Positive

UnpackedHoney 5 | Negative |Negative |Negative |Positive

UnpackedHoney 6 | Negative |Negative |Negative |Positive

UnpackedHoney 7 | Negative |Negative |Negative |Positive

UnpackedHoney 8 | Negative |Negative |Negative |Positive

UnpackedHoney 9 | Negative |Negative |Negative |Positive

UnpackedHoney 10 |Negative |Negative |Negative |Positive

UnpackedHoney 11 |Negative |Negative |Negative |Positive

UnpackedHoney 12 |Negative |Negative |Negative |Positive

UnpackedHoney 13 |Negative |Negative |Negative |Positive

UnpackedHoney 14 |Negative |Negative |Negative |Positive

UnpackedHoney 15 |Negative |Negative |Negative |Positive

UnpackedHoney 16 |Negative |Negative |Negative |Positive

UnpackedHoney 17 |Negative |Negative |Negative |Positive

UnpackedHoney 18 |Negative |Negative |Negative |Positive

UnpackedHoney 19 |Negative |Negative |Negative |Positive

UnpackedHoney 20 |Negative |Negative |Negative |Positive
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Table 4.3 Results of PackedHoneySamples’ GMO

Amplification

Packed 358 NOS FMV
Control

Samples 465/510 618/660 533/610 533/580

PackedHoney 1 |Negative |Negative |Negative |Positive

PackedHoney 2  [Negative |Negative |Negative |Positive

PackedHoney 3  [Negative |Negative |Negative |Positive

PackedHoney 4 |Negative |Negative |Negative |Positive

PackedHoney 5 |Negative |Negative |Negative |Positive

PackedHoney 6 |Negative |Negative |Negative |Positive

PackedHoney 7 |Negative |Negative |Negative |Positive

PackedHoney 8 |Negative |Negative |Negative |Positive

PackedHoney 9 [Negative |Negative |Negative |Positive

PackedHoney 10 |Negative |Negative |Negative |Positive

PackedHoney 11 |Negative |Negative |Negative |Positive

PackedHoney 12 |Negative |Negative |Negative |Positive

PackedHoney 13 |Negative |Negative |Negative |Positive

PackedHoney 14 |Negative |Negative |Negative |Positive

PackedHoney 15 |Negative |Negative |Negative |Positive

PackedHoney 16 |Negative |Negative |Negative |Positive

PackedHoney 17 |Negative |Negative |Negative |Positive

PackedHoney 18 |Negative |Negative |Negative |Positive

PackedHoney 19 |Negative |Negative |Negative |Positive

PackedHoney 20 |Negative |[Negative |Negative |Positive
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DISCUSSION

The European people generally define biotechnology and genetic engineering in
food production is “risky”. Biotechnology use in insulin production highlights the so-
called terrifying aspect of biotechnology; therefore the biotechnology use is not as risky
as it was in the 90’s. That European people generally do not acknowledge the
biotechnology is assumed to be closely related to the amount of knowledge about it.
Moreover, it is a fact that the knowledge about the particular science reflects little on
attitudes, which indicates that no matter how informed people are, they still will not
reflect it to their attitudes (18).

According to a Eurobarometer study in 1990, perspective on biotechnology is
not related much to knowledge and education. Not only the European people, but also
the Americans are uncertain about biotechnology. It has been determined that German
people have a higher awareness than Americans about GMO. The difference of
acknowledgement and perspective between the European people and the Americans is
because the former cares about the way foods are produced a lot more, and also because
the Americans trust the federal food arrangement applications and science, which makes
the European people more sceptic about any subarea of biotechnology. Most of the
Europe is reluctant to acknowledge genetically modified foods due to inadequate
benefits. Accordingly, negative approaches towards biotechnology are assumed to be
related to inadequate knowledge about the particular issue (19). In a study conducted
abroad, almost half of the USA citizens supported GMO products in agriculture, regard
them as developed foods and interpret the spreading use of such foods as a decrease in
agricultural pesticide use and an increase in food quality (20, 21).

In the European countries, 43,2% to 62% attendants in the studies conducted in
China and Indonesia believed the products they bought were GMO. The rates in our
country were found out to be high compared to other studies conducted in the world. In
the study conducted by Christoph et al. (2008), 40% of the consumers throughout the
country said they would refuse to consume GMO’s even though they had benefits on
health and environment. Furthermore, consumers in England, France, Spain and Italy

stated that they would not wuse products acquired through GMO’s (22).
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According to a study conducted in Taiwan, 60% of the people in Taiwan think
foods containing GMO are unsafe. Besides, it is apparent that people are not optimistic
about the issue even though their knowledge raises. The main reason behind this
particular fact is that people become more sceptic asking more critical questions as they
have more knowledge (18). Studies indicated that GMO DNA particles were found in
the milk and meat of animals fed with GMO forage. For instance, Agodi et al. (2006)
observed GMO DNA particles in animals fed with GMO corn and soya; while Mazza et
al. (2005) detected GMO DNA’s in the tissues of animals fed with GMO corn (16). No
GMO was observed in the honey samples analysed in our study, which is rather

promising.

Another study conducted by Kili¢ and Akay reported that Wistar albino rats were fed
with GMO (including transgenic) corn for three (3) generations and no change was
observed among generations in terms of the number of births and the rate of staying

alive after birth.

Studies produced findings that GMO products increased risks of infertility and giving
birth to disabled children. In a study conducted by the European Food Security Institute
in 2007 about the particular issue indicated that baby rats born from she rats fed with

GMO soya were smaller than others and most of them died within three weeks.

All of the rats fed with GMO potato by Dr. Arpad Rusztai from Scotish Rowett
Instutue were observed to have internal organ shrinkage, digestive system failure,

immunity breakdown, deterioration in blood form and thickening in stomach wall.

In a study conducted in Japan by McClusky et al. (2003), the consumer attitude
towards genetically modified products was analysed. While consumers said they would
prefer to use such products if prices were low, the major variables were determined as

education level, income level and knowledge on the issue.

Van Den Bergh and Holley (2001) conducted a study indicating the advantages and
disadvantages of transgenic organisms used in agriculture. In this study, they argued the
effects of transgenic organisms used in agriculture on environment, human health,

economic profitability, population growth, developing countries and developed ones.

34



In 2002, Permingeat et al. developed a multi PCR method in order to determine
Cryl(b) and Pat genes in event 176, MON810, Btll and T25 transgenic corn
simultaneously. They designated ta using Roundup Ready soya as regular primers with
multi PCR and determined the multiplying fragments of Nos and EPSPS sequences
Wang and Fang aimed to qualify genetically modified soyas through multi PCR method
in 2005. They used 4 primers, which were 35Sp (caulflower mosaic virus 35S
promoter), nosT (Agrobacterium tumefaciens nopaline synthase terminator), 35SP/CTP
(Petunia hybrida EPSPS chloroplast transit peptide) and Lec (lektin) primers. 14 soya
examples out of 21 were defined transgenic through multi PCR. The study indicated
that multi PCR method was a quick and effective method to determined transgenic

foods in soya.

In 2005, Greiner et al. used the method based on qualitive and quantitive PCR in
order to define transgenic corn and soya in processed food sold in Brazil. In 2000, 100
foods containing corn and another 100 foods containing soya were analyzed, and re-
analyzed in the following year. According to the consequences, GMO was detected in
13% and 8% in products containing soya and those containing corn respectively. It was
observed that while 5 of the products contained less than 4% soya with GMO, 8 of the
products contained more than 4% soya with GMO. Furthermore, while the corn rate was
less than 4% in 5 of the products, it was more than 4% in 3 of them. In 2001, it was
found that GMO soya rate in foods containing soya and GMO corn rate in foods
containing corn were 21% and 9% respectively. It was observed that 8 products
contained less than 4% GMO, while 13 products contained more than 4% GMO.
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CHAPTER FIVE
CONCLUSION

Distribution of genetically modified living things and foods acquired through
them is rapidly increasing. It is apparent that biotechnological products are going have
an important role in terms of not only agricultural production but in our daily lives as
well in the upcoming years. Despite ongoing studies on GMQO’s, no definite conclusion
has come about the benefits and harms of GMO’s due to inadequate scientific findings.
Accordingly, necessary precautions should be taken as soon as possible in order to

minimize the potential effects and risks to our environment and next generations.

Surveys indicate that consumers want to know if the product they buy has
GMO’s. Therefore, it is of great importance for GMO products to have GMO labels on,
related legal arrangements be made as soon as possible, and public to be informed and

its awareness raised

36



RESOURCES

10.

11.

12.

13.

Kaynar P. Tiirk Hijyen ve Deneysel Biyoloji Dergisi 2009; 66 (4): 177-185.
Ozmert Ergin S. , Yaman H. Giimiishane Universitesi Saglik Bilimleri
Dergisi / Giimiigshane University Journal of Health Sciences: 2013;2(2)
Ozdemir O. , Duran M Mugla Universitesi, Egitim Fakiiltesi, ilkogretim
Bo6limii, Fen Bilgisi Egitimi Anabilim Dali, Mugla Biyoteknolojik
Uygulamalara ve Genetigi Degistirilmis Organizmalara (GDO) Iliskin
Tiiketici Davraniglar1 /2010/5/20-28

Kulag 1. , Agirdil Y., Yakin M. Tiirk Biyokimya Dergisi [Turkish Journal of
Biochemistry—Turk J Biochem] 2006; 31 (3) ; 151-155.

Deniz Korkut A. Soysal : Halk Sagligi Uzmanlari Dernegi (HASUDER) 23
Aralik 2013

Yesilbag D. Uludag Univ. J. Fac. Vet. Med. 23 (2004), 1-2-3: 157-162
Tarmmsal ve Hayvansal Uriinlerde Modern Biyoteknoloji ve Organik Uretim
Ergin, 1., Girsoy, S.T., Ocek, Z.A., Ciceklioglu, M. Saglik Meslek
Yiiksekokulu Ogrencilerinin Genetigi Degistirilmis Organizmalara Dair
Bilgi Tutum ve Davraniglari. TAF PreventiveMedicineBulletin 2008;
7(6):503-508.

Ziilal A. Gen Aktarrmli Tarim Uriinleri. Bilim ve Teknik Dergisi. 2003; 426.
Key S, Julian K-C Ma, and Pascal MW Drake Genetically modified plants
and human health J R Soc Med. 2008 Jun 1; 101(6): 290-298.

Harlander SK. Food Biotechnology. Yesterday, Today and Tomorrow. Food
Technology. 1989; 43:196-206

Brooks E. BST and Love Foods Battle for Headlines. Food Technol.1994;
98: 34.

Kaya E. , Giirbiiz E. , Derman M. Universite Ogrencilerinin Genetigi
Degistirilmis Gida Uriinlerine Bakis1 1gdir Uni. Fen Bilimleri Enst. Der. /
Igdir Univ. J. Inst. Sci. & Tech. 2(3): 55-60, 2012

Kefi S. Genetik Olarak Degistirilmis Organizmalarin (GDO’larin) Diinyada
2002 Yili itibariyle Mevcut Durumu, Ortak Tarim Politikasi. 7. Dénem AB
Uzmanlik Kursu, Ankara Universitesi Avrupa Topluluklar1 Arastirma ve

Uygulama Merkezi, 2002; 16.

37


http://www.ncbi.nlm.nih.gov/pubmed/?term=Key%20S%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ma%20JK%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Drake%20PM%5Bauth%5D

14.

15.

16.

17.

18.

19.

20.

21.

22.

Kaynar P. Genetik Olarak Degistirilmis Organizmalarin (GDO) Avrupa
Birligi’ndeki ve Tiirkiye’deki Mevcut Durumu, Gida. 39. Dénem AB Temel
DNA Egitim Kursu, Ankara Universitesi Avrupa Topluluklar1 Arastirma ve
Uygulama Merkezi, 2007:40

Anonmymous. Life Sciences and Biotechnology-A Strategy for Europe.
Brussels: Comission of The European Communities, 2002; 27-35.

Hanoglu H. Organik Tarim Mevzuatina Gore Tiirkiye’de Biiyiikbas Ve
Kiiciikbag Hayvan Yetistiriciligi ‘Tarim Ekonomisi Dergisi’ 2013; 19(1): 27-
34 Haspolat 1. Genetigi degistirilmis organizmalar ve biyogiivenlik Ankara
Univ. Vet. Fak. Derg, 59, 75-80, 2012

Haspolat I. Genetigi degistirilmis organizmalar ve biyogiivenlik Ankara
Univ. Vet. Fak. Derg, 59, 75-80, 2012

James, C. 2004. Global Status of Commercialised Biotech/GM Crops,
ISAAA Briefs, The International Service for the Acquisition of Agribiotech
Applications, Ithaca, New York. Sinemus, K. , Egelhofer, M., Transparent
communication strategy on GMOs: Will it change publicopinion?,
Biotechnology Journal, 2007, 1141-1146

Ozdemir O, Duran M. Biyoteknolojik uygulamalara ve genetigi degistirilmis
organizmalara iliskin tliketici davraniglari. Akademik Gida 2010;8(5):20-28.
Chern WS, Rickertsen KA. Comparative analysis of consumer acceptance of
GM foods in Norway and the USA. In Consumer Acceptance of Genetically
Modified Foods, Edited by R.E. Evenson and V. Santaniello, Cabi
Publishing, Cambrige, USA, 2004.

Ergin I, Taner Giirsoy S, Ocek Z.A. ve ark. Saglik meslek yiiksekokulu
Ogrencilerinin genetigi degistirilmis organizmalara dair bilgi tutum ve
davraniglari. TAF Preventive Medicine Bulletin 2008;7(6):503-508 Ergin I,
Taner Giirsoy S, Ocek Z.A. ve ark. Saglik meslek yiiksekokulu
ogrencilerinin genetigi degistirilmis organizmalara dair bilgi tutum ve
davraniglari. TAF Preventive Medicine Bulletin 2008;7(6):503-508

Demir A, Pala A. Genetigi Degistirilmis Organizmalara Toplumun Bakis
Acist. Hayvansal Uretim, 2007; 48 (1): 33-43.

38



23.

24.

25.

26.

27.

28.

29.

30.
31.

32.

Kuiper, H.A. , et al. , Concluding Remarks, Food and Chemical Toxicology,
42,1195-1202,2004.

Celik V., Turgut D. Genetik Modifiye Organizmalar, “Avrupa Ulkelerine
Yas Meyve Sebze Ihracatinin Arastirilmasi Projesi” Calisma Grubu, Erciyes
Universitesi Fen Bilimleri Enstitiisii Dergisi 23 (1-2) 13 - 23 (2007)

Batalion N (2000): 50 Harmful Effects of Genetically Modified Foods.
Americans for Safe Food, Oneonta, NY.

Batalion N (2000): 50 Harmful Effects of Genetically Modified Foods.
Americans for Safe Food, Oneonta, NY.

Kulag I. , Agirdil Y. Yakin M. [The Sweet Trouble on Our Tables,
Genetically Modified Organisms and Their Effects on Public Health Tiirk
Biyokimya Dergisi [Turkish Journal of Biochemistry—Turk J Biochem]
2006; 31 (3); 151-155.

Karalti, I. Candida ve Aspergillus enfeksiyonlarinin realtime pcr yontemi ile
hizli tanisiin kiiltiir yontemi ile karsilagtirllmasi ve antifungal direncin
kolorimetrik yontemle tayini, Marmara Universitesi FBE Doktora Tezi,
2011. Sayfa 1-101.

Reference: SureFood® GMO SCREEN 4plex 35S/NOS/FMV/IAC Kit
Insert.

Reference: High Pure PCR Template Preparation Kit, 2016.

Kilig, A.&Akay, M. T. 2008. A three generation study with genetically
modified Bt corn in rats: Biochemical and histopathological investigation.
Food and Chemical Toxicology, 46 (3), 1164-1170.

Ince H. O. , Bahadiroglu C. , Toroglu S. , Bozdogan H. Genetigi
Degistirilmis Misir Bitkisinin Zararli Lepidopterlere Kars1 Direnci Uzerine

Degerlendirmeler Ana sayfa Cilt 2, Say 1 (2013)

39



	tezim türkçe
	tezim ingilizce



