1) In 1997, the first transgenic cow, Rosie, produced human protein-enriched milk at 2.4 grams per litre. This 
transgenic milk is a more nutritionally balanced product than natural bovine milk and could be given to babies or the elderly with special nutritional or digestive needs.4,21,23 Rosie’s milk contains the human gene alpha-lactalbumin.

2) Human protein products such as insulin, growth hormone, and blood anti-clotting factors may soon be or have already been obtained from the milk of transgenic cows, sheep, or goats. Research is also underway to manufacture milk through transgenesis for treatment of debilitating diseases such as phenylketonuria (PKU), hereditary emphysema, hemophelia, and cystic fibrosis.

3) Human gene therapy involves adding a normal copy of a gene (transgene) to the genome of a person carrying defective copies of the gene. The potential for treatments for the 5,000 named genetic diseases is huge and transgenic animals could play a role. For example, the A. I. Virtanen Institute in Finland produced a calf with a gene that makes the substance that promotes the growth of red cells in humans, erythropoietin.

4) In 2001, two scientists at Nexia Biotechnologies in Canada spliced spider genes into the cells of lactating goats. The goats began to manufacture silk along with their milk and secrete tiny silk strands from their body by the bucketful. By extracting polymer strands from the milk and weaving them into thread, the scientists can create a light, tough, flexible material that could be used in such applications as military uniforms, medical microsutures, and tennis racket strings.

5) Patients die every year for lack of a replacement heart, liver, or kidney. For example, about 5,000 organs are needed each year in the United Kingdom alone.25 Transgenic pigs may provide the transplant organs needed to alleviate the shortfall.9 Currently, xenotransplantation is hampered by a pig protein that can cause donor rejection but research is underway to remove the pig protein and replace it with a human protein.

6) Bacteria were the first organisms to be modified in the laboratory, due to their simple genetics.[15] These organisms are now used for several purposes, and are particularly important in producing large amounts of pure human proteins for use in medicine.  Genetically modified bacteria are used to produce the protein insulin to treat diabetes.[17] Similar bacteria have been used to produce clotting factors to treat haemophilia,[18] and human growth hormone to treat various forms of dwarfism.

7) When the first genetically modified animal fillet arrives at the neighborhood supermarket, chances are it will be neither beef nor chicken. It will be salmon.  Or, arguably, supersalmon: fish that grow from zero to 10 pounds in just 14 months - half the normal time. Supporters call it the "blue revolution," a triumph of genetic engineering that promises to help feed the world while reducing pressure on depleted fish populations. Supersalmon genetics were discovered somewhat by accident about 20 years ago, when a researcher in Newfoundland froze a tank full of flounder. To his amazement, the fish survived.  Further research led to a protein that prevents flounder and other fish from freezing, a genetic adaptation to the icy waters off Canada. As gene-splicing techniques were developed, Canadian scientists located the "antifreeze" gene. Then they attempted to introduce that gene into Atlantic salmon in hopes that salmon farms could be developed in colder waters. The antifreeze splicing was not perfected, but the scientists discovered the same gene can be used to control growth. The genetic material is injected into salmon eggs, a process that occurs under a microscope. It alters the way the fish's growth hormones work, enabling those hormones to be produced by the liver as well as the pituitary gland. That change greatly accelerates growth - by up to 600 percent in the early months and 200 percent overall. 

8) Genetic engineering examples include taking the gene that programs poison in the tail of a scorpion, and combining it with a cabbage.  These genetically modified cabbages kill caterpillers because they have learned to grow scorpion poison (insecticide) in their sap.
9) Genetic engineering also includes insertion of human genes into sheep so that they secrete alpha-1 antitrypsin in their milk - a useful substance in treating some cases of lung disease.  Alpha-1 antitrypsin deficiency is an inherited disorder that can cause lung disease in adults and liver disease in adults and children.  People with this deficiency disorder can drink the sheep milk and be symptom free.
10) Zebrafish (Danio rerio) are a good experimental model to investigate gene expression during early animal development.  Many stable transgenic zebrafish lines now express jellyfish green fluorescent protein (GFP) genes under tissue-specific promoters. Because GFP expression can be observed in live embryos and adult, these transgenic zebrafish provided a powerful tool in developmental analysis. 
11) TNT contamination is a major environmental problem at many World War II sites, military training areas, and explosive manufacturing sites. In addition to being explosive, TNT is toxic and a human health threat. Researchers knew that certain soil bacteria could metabolize and change trinitrotoluene (TNT) into nontoxic compounds. But those natural bacteria exist at levels too low to detoxify TNT. In the new study, researchers inserted a gene for a TNT-transforming bacterial enzyme into a tobacco plant. Then they tested the plant's effect on TNT-contaminated soil in comparison to regular tobacco plants grown in the same soil for several weeks. The genetically modified plants significantly reduced the toxicity of the TNT-contaminated soil. 
12)  Researchers at the University of Verona set out to create transgenic tobacco plants that would produce biologically-active interleukin-10 (IL-10), a potent anti-inflammatory cytokine. They tried two different versions of IL-10 (one from a virus, one from the mouse) and generated plants in which this protein was targeted to three different compartments within the cell, to see which would work most effectively.The researchers found that tobacco plants were able to process both forms of IL-10 correctly, producing the active cytokine at high enough levels that it might be possible to use tobacco leaves without lengthy extraction and purification processes. The next step will be to feed the plants to mice with autoimmune diseases to find out how effective they are.  The goal is to let tobacco plants mass produce these substances to help humans inflicted with auto-immune disorders.
13)  "We made a slight change in the sequence of the plant's own DNA rather than adding foreign DNA."  For the study, the researchers created a customized enzyme called a zinc finger nuclease (ZFN) to change single genes in tobacco plant cells. The altered cells were then cultured to produce mature plants that survived exposure to herbicides.
14)  Bt is a soil bacterium called Bacillus thuringiensis (Bt). Bt has been used to control insects for more than 30 years, because the bacterium produces large crystalline proteins that have insecticidal activity.  When susceptible insects ingest this protein it is converted into an active toxin that interferes with their gut and kills them.  Bt brassicas are normal Brassica plants (cabbages) into which a gene has been inserted from the soil bacterium Bacillus thuringiensis.  They are then completely protected against the caterpillars that normally devastate the crop.  The protein can only be converted to a poison inside the gut of insect larvae and is in no way harmful to the humans that eat the cabbage.  Bt has been successfully inserted into corn plants and Monsanto now sells seeds from GM plants to the majority of U.S. farmers growing the crop.
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