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ايمني زيستي



زيست فناوري
يا بخشي از يک موجود ( Organism)استفاده از يک موجود زنده 

(ولمحص)فراوردهموجود ديگر يا تولید يک بهبود زندگيزنده در جهت 
:کاربردهاي مهم  فناوري زيستي



وضعیت موجود
تغييرات جمعيت در کشور نشان مي دهد که سرعت رشد محصولات کشاورزي 

از اين رو با پيشرفت تکنولوژي بر. بايستي هماهنگ با سرعت رشد جمعيت باشد
.حجم توليدات کشاورزي نيز افزوده شده است

نايبهجهانمختلفمناطقدرغذا،جهانيامنيتايجاددرزيستيفناوريکمّيسهم
يافته،توسعهجهاندرغذاييتوليداتازدرصد28حدود2025سالدر:استصورت

(؟)داشتخواهداختصاصژنتيکييافتهتغييرمحصولاتبه



تاريخچه: ايمني زيستي
وزيستمحيطبراينيزاحتماليمخاطراتزيستي،فناوريبسيارمزايايمقابلدر

اينازجلوگيريبرايکهشودمطرحاستممکنزندهموجوداتسايروانسانسلامت

.تاسشدهايجادبين الملليومليسطوحدردستورالعمل هاييومقرراتقوانين،مخاطرات

زيستيتنوعکنوانسيون(CBD):کنفراسوشودميالاجرالازم1993دسامبر29در

استفادهبرايپروتوکليتدوينلزوم،1995نوامبردر(COP2)خودنشستدوميندراعضا

داردمياعلامرا(LMO)يافتهژنتيکيتغييرزندهموجوداتايمن

تغييرداتموجوبارابطهدرالملليبينتوافقنامهاولين:کارتاهنازيستيايمنيپروتکل

ومشکلمباحثاتسال5ازبعدکانادا،مونترالدر2000سالژانويه29درکهيافتهژنتيك

دروهرسيدموجوديتبهمحصولاتاينازسالموصحيحاستفادةازاطمينانجهتپيچيده،

.گرددلازم الاجراعضوکشورهايبرايپروتکلاين2003سپتامبر11تاريخ



ين مجموعه اي از تدابير، سياست ها، مقررات و روش هايي براي تضم: ايمني زيستي*

اربرد بهره برداري از فوايد فناوري زيستي جديد و پيشگيري از آثار سوءاحتمالي ک

.داين فناوري بر تنوع زيستي، سلامت انسان، دام، گياه و محيط زيست مي باش

1382مرداد 29کشور جمهوري اسلامي ايران در تاريخ : قانون ملي ايمني زيستي * 

جهت اجرايي نمودن اين . رسما به پروتکل ايمني زيستي کارتاهنا ملحق شد

تم پروتکل، قانون ملي ايمني زيستي در يازده ماده و هفت تبصره در تاريخ هف

.به تصويب مجلس شوراي اسلامي رسيد1388مرداد 



تعاريف-قانون ملي ايمني زيستي
فناورينا،کارتاهزيستيايمنيپروتکلدرمندرجتعريفاستنادبه:جديدزيستيفناوري-1

:اعمالازاستعبارتجديدزيستي

 انتقالوبنوترکيدي اکسي ريبونوکلئيكاسيدازجملهاسيدهاي نوکلئيكازاستفادهروشهاي

.اندامکهاياسلولهاداخلبهنوکلئيكاسيدهايمستقيم

يا ترکيب تلفيق سلولهايي که در يك خانواده طبقه بندي نمي شوند و بطور طبيعي با آميزش و

. طبيعي اتفاق نمي افتد

به معناي هر موجودي که داراي ترکيب جديد (: GMO)موجودات اصلاح شده ژنتيکي -2

.مواد ژنتيکي است و از طريق فناوري زيستي جديد به دست آمده است

موادجديدترکيبدارايوزيستيماهيتهر:(LMO)تغييرشکل يافتهزندهموجود-3

سترون،اره هايسازوقبيلازباشدداشتهراخودژنتيکيمادهانتقالياتکثيرقابليتکهژنتيکي

.ويروسهاشبهوويروسها



تعاريف-قانون ملي ايمني زيستي
يك رخداد به ارگانيسمي تلقي مي شود که يك تراژن خاص به يك مکان(: Event)رخداد -4

اغلب براي تمايز انواع "رخداد"اصطلاح . خاص بر روي کروموزوم مشخص آن وارد شده است

. ارگانيسم هاي تغيير ژنتيك يافته استفاده مي شود

ست عبارت از اولين انتشار غيرمحصور موجود زنده تغييرشکل يافته در محيط زي: رهاسازي-5

.طبيعي و کشاورزي به منظور تکثير و يا توليد تجاري مي باشد

شرايط بررسي صرفاً علمي صفات مختلف موجود زنده تغييرشکل يافته در: آزمايش ميداني-6

.محصور و بدون امکان رهاسازي مي باشد

مشخص کردن وضعيت تراريختگي و  درصد آن در فراورده هاي غذايي با: برچسب گذاري-7

.  برچسبي ويژه بر روي محصولات غذايي

ن  اين ميزا.حداکثر ميزان مجاز حضور تراريختگي ناخواسته در بذئر وارداتي: حد آستانه-8

بيشتر از اين . است% 1و در اروپا %  2توسط قانون ايمني زيستي تعيين شده  که در کشورمان 

.ميزان تراريختگي در محصولي به معناي تراريخته بودن آن محصول است



تعاريف-قانون ملي ايمني زيستي
موجودات تغيير ژنتيکي يافته و محصولات آنها حاوي مواد: ارزيابي مخاطرات احتمالي-9

ند ارزيابي بنابراين ايمني اين موجودات و مواد مرتبط با آنها نيازم. ژنتيکي يا صفات جديد هستند

اي براي مشخص نمودن سطح ايمني زيستي بر. مناسب براي کاهش مخاطرات احتمالي آنها است

.موجودات تغيير يافته ژنتيکي بايستي ارزيابي مخاطرات احتمالي انجام شود

:  در ارزيابي مخاطرات نکات ذيل بايد در نظر گرفته شوند

o احتمال خطر  ارزيابي مخاطرات بر اساس گروه

o ماهيت تواليDNAکه منتقل مي شود؛

o خصوصيات موجودات دهنده؛

oخصوصيات موجود گيرنده؛

o خصوصيات موجود نهايي؛

oمحيط زيست دريافت کننده



قانون ملي ايمني زيستي

کليه امور مربوط به توليد، رهاسازي، نقل و انتقال داخلي و : 2ماده

فرامرزي، صادرات، واردات، عرضه، خريد، فروش، مصرف و استفاده از 

مجاز موجودات زنده تغييرشکل يافته ژنتيکي با رعايت مفاد اين قانون

است و دولت مکلف است تمهيدات لازم را براي انجام اين امور از طريق 

.بخش هاي غير دولتي فراهم آورد



قانون ملي ايمني زيستي

کليه اشخاصي که قصد واردات، صادرات و يا حمل و نقل داخلي و فرامرزي : 7ماده 

:موجودات زنده تغييرشکل يافته ژنتيکي را دارند، موظفند

اطلاعات موردنياز و مستندات علمي ارزيابي مخاطرات احتمالي براساس مفاد -1

ت پروتکل ايمني زيستي کارتاهنا را به دستگاههاي اجرائي ارائه و مجوز لازم را درياف

.نمايند

شرايط لازم از نظر بسته بندي و حمل و نقل و برچسب گذاري را رعايت نمايند-2

ور در صورتي که موجود زنده تغييرشکل يافته براي مقاصد پژوهش در محدوده محص-3

يقاً باشد، ماهيت موضوع به روشني تعريف و نشاني و هويت گيرنده و فرستنده آن دق

.مشخص شده باشد



GM

GM

Pre-release

Post-release



Applications of Transgenic Plants

1. Resistance to Biotic Stress:

. Viral Disease

. Bacterial Disease Plant-Microbe

. Fungal Disease Interaction

. Insects

. Nematodes

. Weeds



Applications of Transgenic Plants

2. Resistance to Abiotic Stress:

. Drought 

. Salinity Environmental

. Cold stresses

. Nutritional Elements (Macro- and Micro-elements)

. Heavy Metals & Toxics (Bioremediation)



Applications of Transgenic Plants

3. Metabolites Engineering and 

Recombinant Proteins

. Medicinal Plants

. Recombinant Drugs & Proteins Molecular

. Plant-based Oral Vaccines Farming



Applications of Transgenic Plants

4. Improvement of crop quality

4.1. Plant and Flower Color, Size, Architecture, 

Fragrance,… 

4.2. Delayed Ripening & Post-harvest Life Improvement

4.3. Modifications and Improving Nutritional Values



• Total Area: 

1,648,195 km2

• Population    

70,000,000

• Plant Species:

~ 8000

• Endemic Plant Species:  

~ 1600

http://upload.wikimedia.org/wikipedia/commons/c/c8/Iran_major_crops78.jpg


Iran Total Crop Production Area: 20 mha

Annual Cultivation Area: 12.5 mha

Center of Origin:

Wheat (T. aestivum), Alfalfa (M. sativa), Onion (A. cepa), Persian 

Walnut (J. regia), Pistachio (P. vera), …..

Center of Diversity:

Melon (C. melo), Date palm (P. dactylifera), Almond (P. amygdalus), 

Pear (P. pyrifolia),….



















Environmental Impact (EI) of Herbicide use in HT Canola 

based on pesticide use (Kleter and Kuiper, 2003)

Crop Non 

transgenic

Transgenic % 

Difference

Canola

Herbicide use (Ib ai/A)1 1.1 0.5 -55

Total impact, EI/A 30.9 16.2 -48

Farm worker impact, EI/A 17 8 -53

Consumer impact, EI/A 9.3 3.5 -62

Ecology impact, EI/A 66.5 37.2 -44

1 Pounds of active ingredient per acre



Iran imports

- Seeds (mostly for animal feed):

Maize, Soybean, Canola,…

- Foods:

Oil (90%), Rice (30%, 1 Mt), Cereal-based 
foods, Soybean foods,…

GMOs Detection System ?



What Genes are Transferred ?
CONTROL SEQUENCES

- Promoters

- Terminators

- Introns

STRUCTURAL GENES (New traits)

- Enzymes

- herbicide tolerance: epsps, bar, pat
- herbicidedetoification: gox
- new metabolic pathway (fat and oils)

- Other products

- resistance to pests: Bt endotoxins, viral coat  

- protein, etc.

- Antisense constructs

- anti-polygalacturonase (FLAVR SAVR TM tomato)

- reduced synthesis or increased degradation of ethylene, etc.

GENES FOR SELECTABLE MARKERS

- Resistance to antibiotics (nptII)
- Resistance to herbicide (bar, pat)



Representation of gene constructs (gene 

cassettes) made of promoters (P), a structural 

gene (coding region) and terminator



تاريخچه استفاده از ژن های مفيد

• تلاقی و دورگ گيری گياهان
• Successful commercial plant breeding concerns were founded from 

the late 19th century

• Gartons Agricultural Plant Breeders in England was established in 

the 1890s by John Garton, who was one of the first to commercialize 

new varieties of agricultural crops created through cross-pollination

https://en.wikipedia.org/wiki/Gartons_Agricultural_Plant_Breeders


ژن ها فی نفسه می توانند مضر باشند؟

!شباهت ژنوم موجودات زنده

پروتئين؟←←ژن؟

Illustration showing a comparison of the genomes of 
four great apes and their evolutionary relatedness. 
Image credit: Genome Research Limited



The Mulan program can generate a phylogenetic tree that 

depicts the evolutionary relationships between species 

based on the similarities of their genomes



Comparative Genomics



Safety Aspects of GM Crops

1. Agronomy

2. Food and Feed

3. Environment



Concept of Risk Assessment

•Danger (خطر)

or         

•Risk (احتمال خطر ) ?



Legislative Moves

August 1997: Joining the Convention on 
Biological Diversity (CBD) 

April, 2001: Iran signed Cartagena protocol

November, 2003: Iranian parliament, Islamic 
Consulting Assembly, ratified Cartagena 
protocol on biosafety (protocol entered into 
force on 18 February 2004 ). 



National efforts for preparation of biosafety law have been 

exhaustively followed by almost all stakeholders

Regulating all domestic technology developments as well 

as transboundary movements of LMOs so that it 

complements Cartagena protocol for nation-wide needs

UNEP-GEF project for development of the national 

biosafety framework was conducted during years 2002 

to 2004 handled by DoE in a joint effort with other state 

and non-governmental organizations 



May 5, 2004: National Biotechnology Plan 
ratified by the Iranian cabinet 

NBC was formed at higher state level composed 
of 6 ministers and 2 deputies of president as 
chairman and secretariat (at DoE).

Drafting the biosafety law preparation (since 
2006(

August 2009: Formal legislative processes



قانون ايمني زيستي جمهوري اسلامي ايران
• :منظور از اصلاحات مندرج در اين قانون، تعارفي به شرح زير خواهد بود: تعاريف-۱ماده 

• به تصويب مجلس شوراي ۱۳۸۲/۵/۲۹پروتكل ايمني زيستي كارتاهنا مي باشد كه در تاريخ : پروتكل-۱-۱
. اسلامي رسيده است

• به استناد تعريف مندرج در پروتكل ايمني زيستي كارتاهنا، فناوري زيستي جديد عبارت : فناوري زيستي جديد-۲-۱
:است از اعمال

• روشهاي آزمايشگاهي كار با اسيدهاي نوكلئيك از جمله اسيد دي اكسي ريبونوكلئيك نوتركيب و انتقال مستقيم -الف
.اسيدهاي نوكلئيك به داخل سلولها يا اندامكها

• تلفيق سلولهايي كه در يك  خانواده طبقه بندي نمي شوند از طريق غلبه بر موانع تكثير فيزيولوژيك طبيعي يا -ب
.سطوح نوتركيبي كه در روشهاي سنتي انتخاب و توليد مثل، مورد استفاده قرار نمي گيرند

• مجموعه اي از تدابير، سياستها، مقررات و روشهايي براي تضمين بهره برداري از فوايد : ايمني زيستي-۳-۱
فناوري زيستي جديد و پيشگيري از آثار سوء احتمالي كاربرد اين فناوري بر تنوع زيستي، سلامت انسان، دام، گياه 

.و محيط زيست مي باشد

• به معناي هرگونه موجود زنده اي است كه داراي تركيب جديد مواد ژنتيكي است : موجود زنده تغيير شکل يافته-1-4
.كه از طريق استفاده از فناوري زيستي جديد به دست مي آيد

• هرماهيت زيستي كه قابليت تكثير يا انتقال ماده ژنتيكي خود را داشته باشد : موجود زنده عبارت است از-1-5.
.ازقبيل سازواره هاي سترون، ويروسها و شبه ويروسها

• عبارت از اولين انتشار غير محصور موجود زنده تغيير شکل يافته در محيط زيست طبيعي و : رها سازي-1-6
.کشاورزي به منظور تکثير و يا توليد تجاري مي باشد

• بررسي صرفا علمي صفات مختلف موجود زنده تغيير شکل يافته در شرايط محصور و بدون : آزمايش ميداني-1-7
.امکان رهاسازي مي باشد

• هرگونه انتشار غير عمدي موجود زنده تغيير شکل يافته از جمله بر اثر حوادث غير مترقبه : انتشار ناخواسته-1-8
.است

• كليه امور مربوط به توليد، رهاسازي، نقل و انتقال داخلي و فرامرزي، صادرات، واردات، عرضه، خريد، -۲ماده 
فروش، مصرف و استفاده از موجودات زنده تغيير شکل يافته ژنتيكي با رعايت مفاد اين قانون مجاز است و دولت 

.مکلف است تمهيدات لازم را براي انجام اين امور فراهم آورد



قانون ايمني زيستي جمهوري اسلامي ايران

• همچنين متقاضي موظف است اطلاعات جديد به دست آمده درخصوص موضوع مجوز خود را 
.در اسرع وقت به دستگاه اجرايي ذي صلاح جهت ثبت در بانك اطلاعاتي مربوط تحويل دهد

• در صورت بروز شرايط اضطراري ناشي از بروز حوادث غير مترقبه و يا انتشار –تبصره 
ناخواسته موجودات زنده تغيير شکل يافته ژنتيكي دستگاه اجرايي ذي صلاح مجاز است ضمن 

اعلام  رسمي به دارنده مجوز، بخشي از اطلاعات محرمانه مورد نياز را از وضعيت  طبقه 
بندي خارج و حسب مورد در اختيار دستگاههاي اجرائي ديگر به منظور اقدامات لازم قرار 

.در اين صورت شخص داراي مجوز حق هيچ گونه ادعايي را نخواهد داشت. دهد

• پژوهشهاي آزمايشگاهي و گلخانه اي موجودات زنده تغيير شكل يافته ژنتيكي و -۱۰ماده 
همچنين امور مربوط به دارو و فراورده هاي مرتبط كه مصارف انساني دارد، از شمول مفاد 

.اين قانون مستثني مي باشد

• پروتکل، وزارت جهاد کشاورزي تعيين ( 19)موضوع ماده( کانون ملي)مرجع -۱۱ماده 
.مي شود

• قانون فوق مشتمل بر يازده ماده و هفت تبصره در جلسه علني روز چهارشنبه مورخ هفتم 
مرداد يكهزار و سيصد و هشتاد و هشت مجلس شوراي اسلامي تصويب و در تاريخ 

.به تاييد شوراي نگهبان رسيد۱۳۸۸/۵/۲۱



GT73

Agronomic Safety Considerations
1. Field Testing

The canola line GT73 was field tested in Canada starting in 1992, in the United States 

since 1995 and in Europe. Agronomic and adaptation characteristics such as 

vegetative vigour, overwintering capacity, days to flowering, time to maturity, 

seed production or yield, germination and dormancy were within the normal range 

of expression of characteristics in unmodified counterparts.

Stress adaptation was evaluated, including resistance to major B. napus pests such as 

the fungal pathogen Leptosphaeria maculans (blackleg) and other pests (e.g., 

sclerotinia, flea beetles, diamondback moth larvae) and determined to fall within the 

ranges currently displayed by commercial varieties. Similarly no differences were 

observed for abiotic stress factors such as heat, drought and frost. The only 

significant difference between GT73 canola and the parental non-transformed variety 

was the increase in the CP4 EPSPS enzyme and GOX protein that confer tolerance to 

glyphosate. Overall the field data reports demonstrated that canola GT73 has no 

potential to pose a plant pest risk.



Sinapis arvensis

http://www.unifr.ch/biol/ecology/steinger/sinapis/description.htm
http://www.unifr.ch/biol/ecology/steinger/sinapis/description.htm


GT73

Agronomic Safety Considerations
2. Outcrossing

Transgenic canola line GT73 displayed normal reproductive characteristics. 

B. napus plants are known to outcross up to 30% with other plants of the same 

species, and potentially with plants of related species B. rapa, B. juncea, B. carinata, 

B. nigra, Diplotaxis muralis, Raphanus raphanistrum, and Erucastrum gallicum. 

Previous studies have demonstrated that gene flow is most likely to occur with B. rapa. 

The genes coding for glyphosate tolerance, CP4 EPSPS and goxv247 are not 

expected to confer an ecological advantage to potential hybrid offspring. If glyphosate 

tolerant individuals arose through interspecific or intergeneric hybridization, the 

novel trait would confer no competitive advantage to these plants unless these 

populations were routinely subject to herbicide treatments. This may occur in managed 

ecosystems where glyphosate containing herbicides are applied for broad spectrum 

weed control, or when used to control weeds in plant varieties developed for tolerance 

to glyphosate. In the event that a glyphosate tolerant plant survived, the herbicide-

tolerant individual would be easily controlled using mechanical and other available 

chemical means. 



GT73

Agronomic Safety Considerations

3. Weediness potential
Field studies on weediness potential, such as invasiveness and survival 

characteristics, comparing GT73 canola to non-transgenic counterparts determined 

that the transgenic lines were not different from their counterparts in this respect.

Studies on fitness characteristics such as germination, seed production, pest and 

disease resistance, response to abiotic factors and sensitivity to herbicides 

other than glyphosate, demonstrated that there was no increase in weediness 

potential for canola line GT73. 

It was determined that glyphosate tolerance did not confer a competitive advantage to 

GT73 canola over non-transgenic varieties since the herbicide resistance trait did not 

confer any pest resistance, alter reproductive biology or change any physiology related 

to survival. It was determined that weed management control would not be affected, 

since glyphosate tolerant B. napus volunteer plants were shown to be easily managed 

using alternative herbicides with different modes of action. It was concluded that 

GT73 canola had no altered weed or invasiveness potential compared to 

currently commercialized B. napus varieties. 



GT73

Environmental Safety Considerations

1. Secondary and Non-Target Adverse Effects

It was determined that genetically modified canola line GT73 did not have a 

significant adverse impact on organisms beneficial to plants or agriculture, 

nontarget organisms, and was not expected to impact on threatened or 

endangered species. The novel proteins CP4 EPSPS and GOX expressed in 

GT73 did not result in altered toxicity or allergenicity properties as previously 

determined from studies using simulated digestive fluids, acute toxicity studies in 

mice, and amino acid sequence homology studies. 

Plant residue studies were conducted to determine the effect of residues from 

GT73 on the agronomic performance of succeeding crops of barley and peas. No 

significant differences in either plant counts or grain yield were identified between 

field plots where GT73 and the non-modified counterpart 'Westar' had been 

previously grown. 



GT73

Environmental Safety Considerations

2. Impact on Biodiversity

• The transgenic canola line GT73 has no novel phenotypic 

characteristics which would extend the use beyond the current 

geographic range of canola/rapeseed production. 

• Studies have demonstrated that GT73 was not invasive of 

natural habitats, and that it was not more competitive than its 

counterparts, both in natural and managed ecosystems. It was 

determined that the relative impact on biodiversity of GT73 

was equivalent to that of currently commercialized canola 

lines. 



Food and/or Feed Safety Considerations
1. Dietary Exposure
The human consumption of canola products is limited to the refined oil. Typically, canola oil is used 

by itself as a salad oil or cooking oil, or blended with other vegetable oils in the manufacture of 

margarine, shortening, salad oil and cooking oils. Refined edible canola oil consists of purified 

triglycerides (96-97%) and does not contain any detectable protein, hence no amounts of CP4 

EPSPS or GOX proteins were detected in the refined oil of GT73 canola. The genetic modification 

of GT73 canola will not result in any change in the consumption pattern for this product. As the 

introduced gene products were not detectable in the refined oil produced from transgenic canola, 

there is little or no anticipated human exposure to these proteins 

2. Nutritional Data
The analysis of nutrients from transgenic GT73 canola and non-transgenic canola did not reveal any 

significant differences in the levels of crude protein, crude fat, crude fibre, ash and gross energy in 

either whole seed or processed meal. The fatty acid composition of oils and levels of the shikimate

pathway aromatic amino acids phenylalanine, tyrosine and tryptophan extracted from both 

transgenic GT73 and non-transgenic canola was statistically the same and, in the case of fatty 

acids, within the normal range for canola oil. These results collectively demonstrated that the 

introduction of the novel genes in GT73 should not result in any secondary effects impacting on 

composition or nutritional quality. Furthermore, the transgenic line GT73 meets the standards for 

canola oil in Canada of containing less than 2% erucic acid and less than 30 micromoles/g 

glucosinolates in the oil-free meal. It was determined that the consumption of refined oil from GT73 

would have no significant impact on the nutritional quality of the food supply in the United States 

and Canada.



Food and/or Feed Safety Considerations

3.Toxicity
It was determined that there were no toxicity or allergenicity concerns with GT73, since refined 

canola oil is the only product for human consumption and does not contain any detectable amount 

of protein. The absence of toxicity was further demonstrated by examining the amino aid sequence 

homology and the physiochemical characteristics of the CP4 EPSPS and GOX proteins, and acute 

toxicity study in mice. 

The deduced amino acid sequences of both the CP4 EPSPS and GOX proteins were compared to 

the amino acid sequences of 1935 known protein toxins. No significant similarities were found other 

than would be expected given that certain functional domains are generally conserved between 

proteins. 

4. Allergenicity
The possibility of exposure to CP4 EPSPS and GOX is significantly limited by the combined facts 

that these proteins are present at low levels in leaf tissue and are absent in refined oil. The low 

potential for allergenicity was further demonstrated by examining the amino aid sequence homology 

and a study on the digestibility of the CP4 EPSPS and GOX proteins.

The amino acid sequence of the CP4 EPSPS and GOX proteins were compared to the amino acid 

sequences of 219 known allergens present in public domain databases (e.g., GenBank, EMBL, 

Swissprot, PIR). No significant similarities (i.e. a sequence of more than 8 consecutive amino acids) 

were found with any of these known allergens.



Canola Oil ?
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Delayed Ripening Technology

• Controlling the Ripening Process

- Suppression of Ethylene Biosynthesis Enzymes

- Suppression of Polygalacturonase (PG) Activity : inserting an anti-sense or 

a truncated copy of the PG gene into the plant’s genome

- Suppression of Pectinestrase (PE) Activity 

- Suppression of β-galactosidase (e.g. β-D- galactanase)

Plant physiologist Athanasios Theologis

Florida-grown Endless Summer tomatoes

to his greenhouse-grown fruit. All contain

the bioengineered ACC synthase gene. Flavor Saver Tomato (with antisense PG; CalGene)

http://upload.wikimedia.org/wikipedia/commons/0/06/Tomatoes_ARS.jpg


Falvr Savr                  Traditional

CalGene has transformed tomatoes with an "antisense" polygalacturonase gene, which 

interferes with the expression of the normal polygalacturonase gene. 

CalGene made history, but mounting shipping costs prevented the company from becoming profitable, 

and it was eventually acquired by Monsanto Company

http://en.wikipedia.org/wiki/Monsanto_Company


In the UK, Zeneca also produced a tomato paste made from GM 

tomato that is similar to but often confused with Flavr Savr. The higher 

pulp content of this GM tomato enables more efficient processing of the 

thick pastes and ketchups preferred by consumers. The paste was 

labeled as "genetically altered", and priced below its competitors. 

On February 5, 1996 selected branches of 

Safeway and Sainsbury's supermarkets

throughout the United Kingdom started to 

sell tomato purée made from genetically-

modified tomatoes. It proved very popular 

with shoppers.



Nutritional Improvement

. Provitamin A (β-carotene in rice): Golden Rice

. Modified plant oils: low level of harmful glucosinolates and 
erucic acid in canola; engineering thioesterase in B. 
napus; low level of linoleic and linolenic acid in soybean 
by silencing fad2 gene (encoding Δ12-desaturase)

. Seed Protein quality

. High Vitamin C or Lycopene tomato

. Manipulation of starch biosynthesis by expression of 
bacterial ADP glucose pyrophosphorylase (insensitive to 
feedback regulation) in tomato and potato

. Expression of the sweet protein monellin in tomato and 
lettuce



The production of β -carotene in

“Golden Rice” was made possible

by high level, tissue specific 

expression of the necessary 

enzymes (Ye at al., 2000)

(Contribution came from Labs of 

Dr. IngoPotrykus in Switzerland 

and Peter Beyer in Germany(

“Golden Rice 1”

“Golden Rice 2)



Safety 

considerations 

in the labs ?



Transgenic Greenhouse



Preventing out-crossing 

and gene flow



Autoclaving any GM residues



Thank You for Your Attention !

Wild Tulips - Iran




