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Pathogen resistance, salt and 
drough tolerance 
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Cytoplasmic Male Sterility 



 

 

INTRODUCTION 

 

Male sterility in plants 

Male sterility is characterisied by nonfunctional pollen grains,if and where 
produced,while female gametes function normally. 

Features of Male sterility 

▶ Prevents self pollination,permits cross pollination. 

▶ Leads to heterozygosity 

▶ Female gametes function normally 

▶ Assayed through staining techniques 

▶ Innature, occur due to spontaneous mutations 

▶ Can be induced artificially 



 
 
 
 
 
 
 
 
 
 
 
 

 

What is Male sterility? 

▶ An inability of a living organism to effect sexual reporduction. 

What is Male sterility? 

1. It is the failure of plants to produce functional anthers,pollen,or male 

gametes. 

2. Occurs mainly in bisexual plants. 

3. J.k.koelreuter(1763)observed anther abortion within species&species 

hybrids. 

4. More prevalent than female sterility. 



 
 
 
 
 
 
 
 
 
 
 
 

 

Why male sterility? 

1. Reduced the cost of hybrid seed production. 

2. Production of large scale of F1seeds. 

3. It avoids enormous manual work of emasculation and pollination. 

4. Speedup the hybridization programe. 

5. Commercial exploitation of hybrid vigour. 



 
 
 
 
 
 
 
 
 
 
 
 
 

History of Male Sterility 

▶ Genic male sterility has been reported in cabbage (Rundfeldt 1960) 
cauliflower (Nieuwhof 1961) 

▶  Male sterility system have been also developed through genetic 
engineerning (willams et al. 1997) and protoplast fusion(pelletier et al.1995) 

▶ Male sterility were artificially induced through mutagenesis(kaul 1988) 



 
 
 
 
 
 
 
 
 
 
 
 

 

Manifestations of Male Sterility 

▶ Absence or malformationof Male organs. 

▶ Failure to develop normal microsporogenous tissue anther 

▶ Abnormal microsporogenesis deformed or inviable pollen 

▶ Abnormal pollen maturation 

▶ Non dehiscent anthers but viable pollen, sporophytic control 

▶ Barries other than incompatibility preventing pollen 



 
 
 
 
 
 
 
 
 
 
 
 

 

phenotypic Expression of Male Sterility 

▶ Absence of male sex organs. 

▶ Lack of normal anther sac. 

▶ Inability of the pollen to mature. 

▶ Inability to develop normal pollen. 



 
 
 
 
 
 
 
 
 
 
 
 

 

phenotypic 

▶ Three types of sterility: 

1.  Pollen sterility “ in which male sterile individuals differ from normal only 

in the absence or extreme scarcity of functional pollen grains (the most 
common and the only one that has played a major role in plant breeding) 

2.  Structural or staminal male sterility” in which male flowers or stamen 

are malformed and nonfunctional or completely absent 

3.  Functional Male Sterility” in which perfectly good and viable pollen is 

trapped in indehiscant anther and thus prevented from functioning 



 
 
 
 
 
 
 
 
 
 
 
 

 

Genotypic 

A) Genetic male sterility 

▶ GMS also called as nuclear male sterility. 

▶ Ordinarily governed by single recessive gene Ms. 

▶ Some dominant gene governing male sterility.E.g.in safflower. 

▶ GMS occurs widely in plant and in given plant species several different Ms 
gene act monogenically to produced male sterility. 



 
 
 
 
 
 
 
 
 
 
 
 

 

Types of Male Sterility 

▶ Cytoplasmic male sterility(cms)-governed by cytoplasmic genes 

▶ Genetic male sterility (Gms)-governed by nuclear genes 

▶ Cytoplasmic-genetic male serility(CGMS)- governed by bothnuclear and 
cytoplasmic genes 

▶ Transgenic male sterility- induced by the technique of genetic engineering 

▶ Chemical induced male sterility – induced by the use of Chemical 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 

CLASSIFICATION 



 
 
 
 
 
 
 
 
 
 
 
 

 

Kaul(1988) classified m ale st erilit y in t hr ee m ajor gr oups 

 
Phenotypic Male Sterility(Morphological):-not found inBrassicaceae 

 
1. Structural or staminal male sterility 

 
2. Pollen Male sterility 

 
3. Functional Male sterility 

 
GENOTYPIC MALE SERI LI TY 

 
▶ Genetic male sterility(Gms) 

 
1. Envinronmental   sensitive (EGMS) 

 
▶ Thermo   sensitivitive genetic male sterility(TGMS) 

 
▶ Photoperiod   sensitive genetic male  sterility (PGMS) 

 

▶ Evinronmenta   non-sensitive 

 
1. Cy toplasmic male  st erilit y (cms) 

 
2. Cy toplasmic genet ic male  st erilit y (cgms) 

 
3. Transgenic male sterility(Tms) 

 

▶ Chemically induced male sterility (CHA) 



 
 
 
 
 
 
 
 
 
 
 
 
 

Cytoplasmic Male Sterility 

Cytoplasmic male sterility is governed by cytoplasmic factors.in fertilization 

process,Zygote is formed by  the fusion of egg  cell and one male gametes. 

The zygote carries equal number of chromosomes from both(male&female) 

gametes, but cytoplasm of egg cell(female).so the cytoplasmic male sterility 

shows Maternal inheritance. 



 
 
 
 
 
 
 
 
 
 
 
 
 

CYTOPLASMIC MALE STERILITY 

▶ This type of male sterilityis dermined by the cytoplasm. 

▶ Since the cytoplasm of a zygote comes primarily from egg cell,the progeny of 
such male sterile plants would always be male sterile. 

▶ Nuclear genotype of male stetile line would be almost identical to that of the 
recurrent pollimator strain. 

▶ The male sterile line is maintained by crossing it with the pollinator strain used 
as the recurrent parent in the backcross programme since its nuclear 
genotype is identical with that of this male sterile line. 

▶ Such a male feritile line is know as the maintainer line Or B line as it is used to 
maintaine the male sterile line is also known as the A line 



 
 
 
 
 
 
 
 
 
 
 
 

▶ Cytoplasmic male sterility may be utilized for producing hybrid seed in 
certain ornamenta species or in species where a vegetative part is of 
economic value. 

▶ But in those crop plants where seed is the economic part. It is of no use 
because the hybrid progeny wouldbe male sterile. 

▶ Cytoplasmic male sterility is not influenced by envinronmenta fators such 
as low or high temperature in other words the sterility is stable. 

▶ This type of male sterility found in onion,fodder jowar.cabbage.etc. 



 
 
 
 
 
 
 
 
 
 
 
 

 

▶ Application of cutoplasmic Male Sterility In plant Breeding 

It is appication in production of hybrids in ornamental crops and 

vegetatively propagated crops,overall,where grain or fruits is not the 
economic product. 

Examples-Observed in sugarcane,potato,forage crops. 



 
 
 
 
 
 

GOLDEN RICE 
 
 



 
 
 

 

INTRODUCTION 

 

▶ A genetically modified food crop 

▶ Contain beta-carotene which is golden in colour 

▶ Is intended to be used in combination with existing approaches to vitamin A 
Deficiency 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

▶ Developed in Europe and made its debut in Asia January 2001 

▶ And also called as pro-vitamin A enhanced vitamin 

▶ Has the potential to reach many people including those who do not have 
reliable access to or cannot afford other sources of 

 
 
 
 



 

SOURCES OF VITAMIN A 



 
 
 

 

EFFECTS OF MALNUTRITION 

 
▶ Symptoms of vitamin A Deficiency(LAD) include; night blindness, increased 

susceptibility to inspection and cancer, anemia(Lack of red blood cells or 
hemoglobin) deterioration of the eye tissue and cardiovascular diesease 

▶ Nearly 9 million children die from malnutrition each one year. A large 
proportion of those children die from common illnesses that could have been 
avoided through adequate nutrition. 

▶ The reduce immune competence increases the morbidity and mortality rate 
of children 



 
 
 

 

GOALS:MORE IS WHAT WE AIM FOR 

 
▶ Mutate rice plants to produce carotenoids, or organic pigments, specifically 

beta-carotene(pro vitamin A) in the endosperm,the edible part of the grain. 

▶ Make golden rice accessible locally, free of charge to farmers, who are able to 
grow, save, consume, replant and locally sell Golden Rice. 



 
 
 

 

HOW DOES IT WORK? 

 

▶ The addition of 2 genes in the rice genome will complete the biosynthetic 
pathway 

1. Phytoene synthase(psy)- derived from daffodils(Narcissus Pseudoscience) 

▶ (phytoene synthase is a transferase enzyme involved in the biosynthesis of 
carotenoids. It catalyse the conversion of geranylgeracy phyrophosphate to 
phytoene.) 

▶ Lycopene cyclase(crt1)- from soil bacteria Erwinia uredovora 

▶ Produces enzymes and catalysts for the biosynthesis of carotenoids (beta- 
carotene) in the endosperm 



 
 
 

 

BENEFITS 

 
▶ Increase yields 

▶ Disease/Pest resistance 

▶ Climatic change resistance 

▶ Enhanced nutrition 

▶ Environmental benefits 



 
 
 

 

DISADVANTAGES 

▶ Environmental impact 

▶ Excess vitamin and mineral intake/Toxicity 

▶ Health risks 

▶ Profiting- some GM rice developers develop GM rice with added benefits such 
as higher yields or disease resistance, but also prevent the seeds of the strain 
of rice from growing by making the transgenic crop sterile.This means the 
farmer has to buy new seeds from the developer every year, increasing the 
profits of the GM rice developer. 

 



 
 
 

 

CONTROVERSIES 

 

▶ Actual concentration of golden rice was even lower than originally stated. 

▶ Bioavailability of the vitamin A is not possible as it’s absorption is depended 
on other factors not addressed by golden rice. 

▶ Risk to human health and even surrounding environment. 
 



 
 
 

 

CONCLUSION 

▶ No doubt good source if vitamin A. 

▶ Market raised enormous expectations. 

▶ Prime interest was to introduce Agriculture biotechnology. 

1. Other internationally recognized programs have achieved considerable 
progress in alleviating vitamin A deficiency. These programs will continue to 

be essential in the future in solving programs locally. 

2. In contrast, the long-term problems posed by Golden rice could turned out to 

be much greater than any benefits. 



 



 
 
 
 
 
 
 
 
 
 

PLASTIC POTATO AND HIGH LYSINE 
CORN 



 



 



 



 



 



 
 
 

 
 
 
 
 

 
 
 
 

HIGH LYSINE CORN 



 



 



 



 



 



 



 



 



 



 



 
 
 

 

INTELLECTUAL 
PROPERTY RIGHTS 



 
 

INTELLECTUAL PROPERTY 

 
▶ INTELLECTUAL PROPERTY(IV) refers to the creations made by author. 

▶ It includes: 

▶ Inventions 

▶ Library 

▶ Artistic works 

▶ Designs and Symbols 

▶ Images 



 
 
 

INTELLECTUAL PROPERTY RIGHTS (IPR) 

 
▶ Intellectual property rights are the rights given to persons over the 

creations of their minds. 

▶ It’s the property created by the “Application of human mind” 

▶ Its time limited. 

▶ Its is a combination of science and technology. 



 
 
 

4 major Types of INTELLECTUAL 
PROPERTY RIGHTS 



 
 

TRADE SECRETS 

 
▶ Trade secrets refer to specific, private information that is important 

to a business because it gives the business a competitive 
advantage in its marketplace. If a trade secret is acquired by 
another company, it could harm the original holder. 

▶ When a person holds a trade secret protection, others cannot copy 
or steal the idea. 

▶ Trade secrets are protected without official registration; however, 
an owner of a trade secret whose rights are breached–i.e. someone 
steals their trade secret–may ask a court to ask against that 
individual and prevent them from using the trade secret. 



 



 
 

PATENTS 
▶ A Patent is an exclusive right granted for an invention. 

▶ A patent provides the owner the right to decide how the 
invention can be used by others. 

▶ Definition of patent is given by U.S. Patent and Trademark 
Office(USPTO) 

▶ When a property owner holds a patent, others are 
prevented, under law, from offering for sale, making, or using 
the product. 

▶ It is the exclusive right of inventor to prevent others from 
possessing, using, selling, manufacturing and importing the 
patented invention or offering to do any of these with in a 
definite geographical area. 

▶ Patents have territorial jurisdiction i.e., we have to register the 
patents in all countries where we have our interests. 

▶ Term of Patent: 20 years from date of filing 



 
 
 

 
 
 

 

APPLICATION FORM 
FOR 

PATENT IN INDIA 



 
 

COPYRIGHTS 

 
▶ Copyright is a legal term describing rights given to creators for their 

literary and artistic works. 

▶ The works covered by Copyright include : 

▶ Literary works such as novels, poems, plays, reference works, 
newspapers and articles. 

▶ Computer programs and databases 

▶ Films, musical compositions, dance & theatrical productions. 

▶ Artistic works such as paintings, drawings, photographs and sculptures. 

▶ Architecture, advertisements, maps, technical drawings and manuals. 

▶ Copyright comes into existence as soon as the work is created and 
protects skill & labour employed by the creator in production of his 
work. 



 
 

 
 

DIFFERENCE 
BETWEEN 
COPYRIGHT 
S AND 
PATENT 



 
 

TRADEMARKS 

 
▶ A trademark is a sign capable of distinguishing the goods or services of one enterprise 

from those of other enterprises. Trademarks are protected by intellectual property rights. 

▶ The trademark owner can be an individual, business organization. 

▶ It may include a device, brand, heading, label, ticket, name, signature, word, letter, 
numerals, shape of goods, packaging or combination of colors etc., 

▶ Trademark is a recognizable sign,design,or expression which identifies a project. 

▶ It can either be individual or business organization. 

▶ It is located on a package,a label on a product itself. 

▶ Trademark symbol with “TM” and “SM” in superscript denotes unregistered trademark. 

▶ Its used only for promotion of goods. 

▶ Trademark symbol with letter “R” surrounded by circle denotes registered trademark. 



 
 

TRADEMARK OF WELL KNOWN 
COMPANIES 



 
 

WIPO 

 
▶ World Intellectual Property Organization (WIPO) 

▶ It was created in the year 1967 “to encourage creative activity,to 
promote the protection of intellectual property throughout the 
world. 

▶ WIPO has 193 member states. 

▶ The head quarters of WIPO is located in Geneva,Switzerland. 



 
 

WIPO HEAD QUARTERS AND LOGO 
 
 
 

 
 
 
 



WORLD INTELLECTUAL PROPERTY DAY 

 
 
 

▶ Its celebrated on 
April 
26th,everyyear 



 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 

 



 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 

 

 



 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 

 



 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 

 



 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 

 

 



 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 

 

 



 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 

 



 
 
 
 
 

 
 
 
 
 
 
 
 

 
 

 

 



 
 
 
 
 

 
 
 
 
 
 
 
 

 
 

 

 



 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 

 



 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 

 



 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 

 



 

 

PATENTING 

BIOLOGICAL MATERIAL 



 
 

 
 
 
 
 
 
 
 

 
 

 

NOVELTY 

Criteria for 
Patentability 

NON- OBVIOUSNESS 

INDUSTRIAL APPLICABILITY 



 

Biological Patent 
• A biological patent is a patent on an 

invention in the field of biology, that ‘by law’ 
allows the patent holder to exclude others 
from making, using, selling or importing the 
protected invention for a limited period of 
time. 

• It may include biological technology and 
products, GMOs and even genetic 
material. 

• The scope and reach of such patents vary 
among jurisdictions like Australia, Europe, 
India, China and USA etc… 



 
 

Article 27.3 (b) explains that members which 
exclude from patentability are-: 

 Plants and animals other than any kind of 
Micro-organisms. 

 Essential biological process for the production 
of plants and animals. 

 Naturally existing Life-forms. 

Patenting of Life forms as 
per TRIPS 



 
 

On dissecting the same article, we figure out 
that:- 

• Must allow patents for microbes and 
microbiological processes. 

• Protection should be given for plant varieties. 

• Patents should be provided for a genetically 
modified organism that is useful or 
purposeful. 



 
 

Living things became the legal subjects to 
patent in 1980, when the US supreme court 
held that a bacterium designed by its inventor 
ANAND MOHAN CHAKRABORTY, could 
breakdown crude oil components and so was 
the legitimate object of a patent. 

.…The first 
fightback 



 

 

• Indeed, as the Supreme court noted in that 
case, Congressional intent regarding the 

US PATENT ACT was that… 

Anything under the 
sun that is made by 
man is patentable. 

 

 

• Since then, many living or modified organisms 
have been patented. For eg:- Oncomouse was 
the first patented mammal. 



 

Quick-FACTS 

• After the completion of Human Genome Project in 2003, 

nearly 25% of the genome (more than 4000 genes)- are 

already covered by atleast one US patent. 
 

• These include genes for Alzheimer's disease, colon cancer, 
asthma and two in particular- BRCA1 and BRCA2 (associated 
with Breast cancer). Myriad genetics holds right to these 
two genes. 

 
• Since 1980, genes considered to have been “Isolated from 

their natural state and purified” have been eligible for 

patent protection. The first few patents include the DNA 

altered for producing specific proteins like INSULIN. 



 
 

 

• Determine the type of Intellectual property you need 
1 

 
 
 

• Determine if your invention is really patentable. 
2 

 
 
 

• Determine the kind of Patent (Utility, design or plant). 
3 

 

 

• Get ready to apply Prepare and submit your initial 

4 application. 

Patent process in the United States 

of America 



 

 

• Prepare and submit your initial application. 

5 
 

 

• Work with an examiner. 
(Incomplete application will be notified of the 

6 deficiencies by an official letter from the USPTO) 
 
 
 
 

• Receive your approval 
7 

 
 

 

• Maintain your patent. Maintenance fees are required to 
maintain a patent in force beyond 4, 8 and 12 years 

8 after the issue date. 



 
 
 

Other countries generally go for 
 
 
 

Patents granted in the US are 
by 

First to invent rule 

First to file rule 



 

 

 Bt Cotton 

Monsanto company patented genuity 
‘Bollgard II cotton’, designed to resist worm 
damage, reducing the need for farmers to 
spray an Insecticide. 

* The same company holds many patents on 
agricultural products such as Cotton, Soybean, 
Canola and Corn. 



 
 

• Patentability of life forms is a contentious issue. 
While the usefulness of such inventions is proven, 
ethical questions abound. 

• Many people call the idea of creating life in a labs 
“morally repugnant”, as well as owning the 
products of that creation. 

• Many fear a slippery slope: Today a mouse, a 
plant; tomorrow a human??? 

Rise AGAINST patenting Life 
in USA 



• Considering the Oncomouse, legitimate questions 
include whether intentionally creating life to 
experience pain, sickness and medical procedures 
is ethical? 

• Regarding genetically modified agriculturally useful 
products, the wisdom of placing control and 
ownership over items essential to life- like staple 
crop products (seeds)- into the hands of few, is to a 
large extent a matter of concern. 

• Complications arise when the GM crops cross- 
pollinate with the non- modified ones, resulting in 
genes that are patented. In this scenario, patent 
Infringement is placed on the unwitting possessor 
of those progeny. 



Patenting Scenario in INDIA 
• India became a signatory of the Budapest treaty in 

2001. It’s purpose was the sufficiency of disclosure of 
biological material. 

• International Depository Authority( IDA) was setup at 
MTCC centre at Chandigarh in 2002, for the deposit of 
various organisms and their requirements. 

• The Indian Patent Act has been amended with effect 
from January 2005 to comply with the TRIPS 
agreement. 

• Main provision of this act is to allow the grant of 
product patents in the field of Chemical, food, 
pharmaceutical and biotechnology. 

• Grant of patents for microbiological inventions (that 
falls under product patent) is for a period of 20 years 
from the date of filing. 



• The patentable Biotechnological inventions can be 
broadly categorized as- 

• Unlike the developed countries, India does not 
provide patenting of micro-organisms that already 
exist in nature. WHY?* 

 
• But Genetically modified versions of the same 

microorganisms that result in enhancement of its 
known efficacies are patentable. 

Products in the form of chemicals, plant extracts, ferments, 
fermented material; processes/methods for using useful 

products and compositions/ formulations of product such as 
VACCINES, PROTEINS and HORMONES. 



 

• In 2002, Kolkata high court granted patent for 
the invention involving micro-organisms. 

• This actually happened when Dimminaco A.G. 
filed a process patent of preparing infectious 
Bursitis vaccine. 

• His application was initially turned down by 
the Patent Office. 

The Landmark Case 



 
 

• Process of manufacturing Recombinant 
microorganisms. 

• DNA sequence whose function is disclosed. 

• Recombinant micro-organisms. 

Patentables in Indian BT 
Status 
• Recombinant DNA, Plasmids 



Non- Patentables in Indian BT Status 
 

• Living entities of natural origin 

• Any process of manufacture or production 
of living entities. 

• Any method of treatment to human beings 
or animals. 

• Biological materials such as organs, tissues, 
cells, viruses and process of preparing 
them. 



• Any biological method or material causing 
serious prejudice to human, plant life, health 
or threats to environment. 

• Transgenic plants and animals 

• Process of cloning plants and animals. 

• Essentially biological process of plants and 
animals. 



Present needs in Indian BT status 
 
 

 

 

 

 

Patent awareness 

programmes 

Patent cell for 
biological materials 

Increase the number 
of depositories 



Biotech Inventions 
History and Facts 

 Article 27 of TRIPS provides the basis for patentability 

 
 US patent law grants patent to microorganisms when modified by 

human 

intervention (Diamond v Chakraborty, US Supr. Court, 1980) 

 
 EPO has similar law with regard to patenting microorganisms 

 
 Patentability Criteria – Novelty, Inventive step (Non-Obvious in US), 

Industrial applicability (Utility in US) 

 
 Patenting of transgenic animals – Allowed in the US (ex: 

oncomouse); 

treated on a case by case basis elsewhere 

 
 Dimminaco A.G. v Controller of Patents & Designs (Calcutta High 

Court, 2002) 



Indian Patent Act 
 Section 3 (Patent Amendment 2003) establishes Patentability 

Criteria for 

microbiological processes 

 
 Microbiological process that can be established as ‘inventions’ are 

patentable 

 
 Patentability Criteria – Novelty, Inventive step, Industrial 

applicability 

 
 Biological material deposited at MTCC and Gene Bank, IMTech, 

Chandigarh 

- all characteristics for identification of the microbial sample 

- access to material allowed after publication of the application 

- disclose the geographical source of the biological material 

 
 Indian law does not allow patenting of animal, whole or part 



 
 

 

What is patentable? 

 
 
 
 

 
Taq polymerase 

naturally-occurring 

Purification from 

T. aquaticus 

Recombinant form 

of Taq polymerase 

PCR 

Novel? 

Obvious? 

Useful? 



Biotech Patents - India 
 

Indian Patent Applications Filed/Granted between 2000 to 

2005 in allied areas 
 

Year Biotech Chemical Drug 

2000-01 4/0 787/353 883/276 

2001-02 2/0 778/483 879/320 

2002-03 46/0 776/399 966/312 

2003-04 23/0 2952/609 2525/419 

2004-05 1214/71 3916/573 2316192 

 
Source: Indian Patent Office , Annual Report 2004-2005 



Biotech Patents - India 
 First Product Patent Granted (post 2005 era) 

Pegasys (Roche) – Pegylated IFNα 2a 

 
 Increase in no. of Biotech Application Filings 

Homegrown company filings less in no.? 

Homegrown companies filed outside India pre-2005? 

 
 Product vs Process Applications 

Process Product 

 
 Patent Examiners 

About 130-150 

Dwindling 

 
 Patent Examining Process 

Training in specific fields/art 

 Oppositions 



 
 
 
 
 
 

Thank You 



 

BIOSAFETY 
 



 
 

• “BIOSAFETY” means the 
need to protect human and 
animal health and 
environment from the 
possible adverse effects of 
the products of modern 
biotechnology. 

• Biosafety defines the 
containment conditions 
under which infectious 
agents can be safely 
manipulated. 



CONTAINMENT 
⚫ The safety measures which prevent the escaping of GEOs 

From the laboratory are called containment. 

⚫ They help to destroy harmful GEOs within the laboratory 
itself . Hence there is no chance for the microbes to come 
out of the laboratory. 

⚫ In USA National Institute of Health set up the 
recombinant DNA advisory committee (RAC) in 1976. 

⚫ The RAC provides guidelines about safety measures to keep 
hazardous organism within limits. 

⚫ These guidelines discuss about physical and biological 
containment. 



 
 

 

PHYSICAL CONTAINMENT 
⚫ The physical method being adopted inside the 

laboratories to prevent escaping of GEOs to the 
environment are called physical containment. 

 
⚫ It include, 

⚫ Air filtration 

⚫ Sterilization lights 

⚫ Waste disposal 

⚫ Protective handling 



• AIR FILTRATION 

⚫ The exhaust air from the laboratory is filtered through 
exhaust filters. 

⚫ It prevents the escaping of GEOs from the lab. 

⚫ STERILIZATION LIGHTS 

⚫ Fluorescent tube lights which emit UV light ,are fitted 
in the laboratory to sterilize the work areas and 
exposed surfaces of the lab. 

⚫ This technique destroys microbial containment inside 
the lab. 

⚫ WASTE DISPOSAL 

⚫ All waste coming from the laboratory are sterilized by 
autoclaving or by incinerating them in an incinerator. 



 
 

 

⚫ This will prevent the escaping of contaminated wastes 
from the lab. 

⚫ PROTECTIVE HANDLING 

⚫ Persons working in the laboratory must follow certain 
techniques to avoid contamination and to prevent 
escaping of microbes. 

⚫ The person must wear protective clothing before 
entering the work area ,it should not be carried 
outside. 

⚫ Mouth pippeting should be avoided. 



BIOLOGICAL CONTAINMENT 
⚫ The biological principles used in laboratories to 

prevent the escape of GEOs or microbes are called 
biological containment. 

⚫ Biological containment makes the organisms unable to 
survive in the outside environment. 

⚫ It prevents the spreading of vector DNAs to the 
organisms outside the laboratory by usual conjugation 
or transduction. 

⚫ Bacteria which cannot grow outside unless suitable 
nutrient have to be supplied are used for gene 
manipulations. 



BIOSAFETY GUIDELINES 
⚫ Biosafety guidelines aiming at 

⚫ Regulation rDNA research with organisms that have 
least or no adverse effect. 

⚫ Minimizing the possibilities of occasional release of 
GEOs from the lab. 

⚫ Banning the release of GEOs if they are supposed to 
be causing potential risks in the encironment. 

⚫ Food storage, eating, drinking, and smoking are 
prohibited in lab. 

⚫ Mouth pipetting is prohibited 

⚫ Laboratory coats are obligatory and should be 
removed when exiting the lab. 



 
 

 

⚫ Working surfaces must be decontaminated using soap 
and alcohol after each working day. 

⚫ Waste products must be decontaminated by 
incineration or by autoclaving. 

⚫ Frequent hand wash is obligatory. 

⚫ Laboratory doors should be closed at all times. 

⚫ Working with fume producing chemicals must be 
under the laboratory hood. 

 
 

Thank you 
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