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Animal biotechnology encompasses a broad range of techniques
for the genetic improvement of domesticated animal species
including selective breeding, artificial insemination, cloning, and
genetic engineering. Learn about both biomedical and agricultural
applications of animal biotechnology and some of the science-
based and ethical concerns that are engendered by certain
applications. [8/2008] [Science] [Agriculture] [Show ID: 14991]
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Key unsolved problems in animal
oroduction where biotechnologies could
ne fundamental to their solution

fContinued population growth and urbanization, global warming,
the globalization of trade and the ongoing intensification of
livestock, in addition to providing opportunities for development,
have given rise to a number of new challenges in animal
production and these trends and new challenges will continue Iin
the future. The challenges include the occurrence of new diseases,
the re-occurrence of many old transboundary animal diseases, the
release of pollutants such as methane, nitrogen and phosphorus
Into the environment, water scarcity, land degradation, the erosion
of animal biodiversity and the scarcity of feed (due to the need to
feed a growing population or because of diversion to other uses,
such as biofuels) e Animal biotechnologies provide opportunities
for addressing new challenges and solving upcoming problems. 0

Ortiz, Rodomiro. 2010. Agricultural Biotechnologies in Developing Countries. Options and Opportunities in Crops,
Forestry, Livestock, Fisheries and Agrelndustry to Face the Challenges of Food Insecurity and Climate Change
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Convention on Biological D1 v e r BioteghnoloQy is

any technological application that uses biological

systems, living organisms or derivatives thereof to
or modi fy products or

{f.‘l.T]—'(]F!NIA
Artificial insemination Feed additives: Amino acids, Conventional vaccines
enzymes & probiotics

Progesterone monitoring I Prebiotics I Recombinant vaccines

Estrus synchronization Silage additives (enzymes and | Sterile insect technique
microbial inoculants) (SIT)

Invito fetilization and Monensin/ionophores Molecular diagnostics
embryo transfer

Molecular markers ‘ Single cell protein Bioinformatics

Cryopreservation Solid state fermentation of
lignocellulosics

Semen and embryo sexing I Recombinant somatotropins I Green = +++ Potential

Cloning I Molecular gut microbiology I for generating impact

TGRS I I (time frame <10 years)

Ortiz, Rodomiro. 2010. Agricultural Biotechnologies in Developing Countries. Options and Opportunities in Crops,
Forestry, Livestock, Fisheries and Agrelndustry to Face the Challenges of Food Insecurity and Climate Change
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FIELD OF DEATH Cattle carcasses littered a pasture in 1900
during a rinderpest epidemic 1 Photo: G. R. Thomson. A

vaccine has since eradicated the disease from the planet.
-content/uploads/2011/06/20110628 -6.|
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Conventional vaccines

UNIVERSITY

P ‘|X The application of inactivated or live attenuated vaccines offers a

N cost-effective measure to control or even eradicate an infectious

y disease, as exemplified by eradication of rinderpest.

A During the last two decades these vaccines have played a more
prominent role in enhancing livestock production in developing

‘ countries

8 A The value of biotechnology-based products for use in animal health
was US$ 2.8 billion in 2007 (OIE, 2007) and the contribution of
veterinary vaccines to this global market was approximately 23%

A During the last 3 decades there has been a shift from treatment of
clinical iliness to prophylactic disease prevention. Diagnostics and
vaccines are expected to generate more business compared to
pharmaceuticals in the animal health sector in the future

Ortiz, Rodomiro. 2010. Agricultural Biotechnologies in Developing Countries: Options and Opportunities in Crops, Forestry,
Livestock, Fisheries and Agroelndustry to Face the Challenges of Food Insecurity and Climate Change
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Recombinant vaccines

UNIVERSITY

CALIFORMNIA

Molecular techniques can be used to produce a variety of different
constructs of pathogenic agents, and offer several advantages over
more conventional vaccines such as:

A the deletion of the gene(s) responsible for causing disease and thus greater
safety

A increased stability (which is an advantage for their effective use in
developing countries)

A the possibility of developing vaccines against protozoan and helminth
parasites

A differentiation between infected and vaccinated animals through detecting

antibodies either against the peculiar proteins elicited by the vaccine or

failing to detect antibodies against the deleted gene/protein (DIVA vaccines)

However, few recombinant vaccines are being commercially produced
and so far their use in developing countries is negligible.
Ortiz, Rodomiro. 2010. Agricultural Biotechnologies in Developing Countries. Options and Opportunities in Crops,

Forestry, Livestock, Fisheries and Agrelndustry to Face the Challenges of Food Insecurity and Climate Change
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Recombinant vaccines

UNIVERSITY

| E I A According to an 2005 OIE survey, 17% and 50% of African and Asian
countries, respectively produce or use animal vaccines that are
biotechnologically derived
A Most of these countries are using vaccines produced in other countries
A In Africa, only 1 country reported using DIVA vaccine.

Application of biotechnology = -derived animal vaccines in different Global | Africa @ Asia Middle
parts of the world (adapted from MacKenzie , 2005) (44)* (17) | (50) @ East (50)
Number of countries producing or using biotechnology-derived vaccines in 40 4 7
animals
Number of countries using viral-vectored vaccines which include antigen(s) 26
from unrelated organisms
Number of countries using bacterial vectored vaccines which include 16
antigen(s) from unrelated organisms
Number of countries using vaccines which have deleted antigen(s) to 22
differentiate infected from vaccinated animals (DIVA)
Number of countries using vaccines that include recombinant proteins
Number of countries using DNA vaccines
Number of countries using other product (undefined)
Values in parentheses are the percentage of countries that responded

MacKenzie, A.M. (2005) Application of genetic engineering for livestock and biotechnology products. 73rd OIE General Session.
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Sterile insect
technique

UNIVERSITY

CALIFORMNIA

SIT depends on the integration of biological and engineering
techniques to produce on an industrial scale and release, usually
by air, adequate numbers of reproductively sterilized insects of the
target pest in areas where it severely threatens the environment,
agriculture or livestock production. Virgin female individuals in the
target insect pest population that are mated and inseminated by
released sterile male insects do not produce any offspring.
Repeated inundative releases of mass-produced sterile insects
can be integrated with suppression, eradication, containment or
prevention strategies against key insect pests.

Ortiz, Rodomiro. 2010. Agricultural Biotechnologies in Developing Countries. Options and Opportunities in Crops,
Forestry, Livestock, Fisheries and Agrelndustry to Face the Challenges of Food Insecurity and Climate Change
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Trypanosomiasis:
Cycle of infection

CALIFORMNIA

A Trypanosomiasis is a disease caused by blood parasites of the genus
Trypanosoma and transmitted in Africa by tsetse flies (Glossina spp). More
than 30 tsetse fly species and subspecies infest an area of 8.7 million
square km (approximately a third of

! animals and humans in 35 sub-Saharan countries.

N A The infection threatens approximately 45-50 million head of cattle and WHO
estimates that in the year 2000 some 50 to 60 million people in Africa were
exposed to the bite of tsetse flies, which can result in sleeping sickness.

A Recent estimates indicate over 60 million people living in some 250 locations
are at risk of contracting the disease, and under 10,000 new cases were
reported in 2009 according to WHO figures, which represents a huge
decrease from the estimated 300,000 new cases in 1998.The disease has
been recorded as occurring in 36 countries, all in sub-Saharan Africa.

A It is endemic in southeast Uganda and western Kenya, and killed more
than 48,000 Africans in 2008.

Van Eenennaam NIAA 4/17/2013 Animal Biotechnology and Genomics Education



