

The Biological Engineering
Bioengineering also known as Biological engineering is the application of methods and concepts of mathematics, computer science, physics and chemistry to solve the problems in life science. Bioengineering uses the same mathematical and physical sciences as engineering to develop body of knowledge called Molecular biology, which studies many aspects of living organisms.

Bioengineering is a science discipline that was founded base on biological sciences. One of its important applications is to analyzed and solve problems related to the health of humans, an example of this application is the treatment for Male Impotence called Viagra online or generic Viagra. A male who suffered this disorder can buy Viagra at an online pharmacy. Bio engineering roots are determined from being pure biology. This application utilizes the methods of relying on reductionist that approaches to identify and the organization of the fundamental units which are integrated to generate something new.

Bioengineering has a base that applies the principles of engineering to a large size range of systems and complexities that range from the molecular level such as biochemistry, molecular biology, pharmacology, microbiology, cytology, protein chemistry, neurobiology, etc. A biological engineer is the individual who uses the principles of biology and usage of the tools. Heinz Wolf was a British broadcaster and scientist who coined the word Bioengineering on 1954.




What is Cloning
There has been much talk about animal cloning and the effects of cloning on humans in recent years but exactly what is cloning? When people refer to cloning they are referring to only one of the various types of cloning and that is the creation of an identical copy of a life form or organ which is known as reproductive cloning in the scientific world. This is one of the types of cloning that has much potential to help humans to recover more quickly from disease and even eliminate it in some instances through organ reproduction and implantation. In addition to this animal cloning has the potential to add to the stores of food that humans can produce an give to those who do not have much food to eat. Though these progresses are most likely to be seen many years in the future the act of cloning animals and organisms has already been realized.

Many people have noted the sheep named Dolly who was successfully cloned in 1997 but this was not the first animal that was successfully cloned. In the early 1950’s tadpoles were the first animals cloned in a lab and every since cloning technology has been developed to be more efficient making human cloning a possibility for the future. When it comes to human cloning many people are opposed to this because they may think that it is personally immoral and against the morals of religion as well. In addition to this many scientists that have successfully engaged in animal cloning have noticed complications and illnesses that are present in the cloned species. For example complications such as cancer and a lower life expectancy were realized in the cloned sheep dolly even though much of the functions of this animal were identical to the sheep she was cloned from.




Reproductive Cloning Process
When people think of human cloning and animal cloning they are usually thinking about one of the more popular types of cloning called reproductive cloning. Reproductive cloning has the potential to help generate donor organs for humans as well as other human tissue in the future though the reproductive cloning process has traditionally been used to generate animals that have the same nuclear DNA molecules as an already existing animal without the process of birthing. One well known example of reproductive cloning is when the sheep Dolly was cloned in 1997. Through somatic cell nuclear transfer the cloning of Dolly was possible. This process involves the transfer of DNA molecules from the nucleus of an adult animal cell to an animal egg that has a removed nucleus. The egg that has been reconstructed using the donor cell’s DNA then must be treated with some chemicals to stimulate the cell’s division and once the cell grows enough it is then put inside the uterus of a suitable female host until birth occurs. This is how the animals that have been cloned throughout history have been born and this is how Dolly the sheep was born as well.

Many people may think that the cloning process gives birth to completely identical clones of a donor animal but this is not true. The clones that come from the reproductive cloning process have differences which are interesting to note. In regards to this only the chromosomal DNA is a match to the donor. In addition to this some of the genetic materials that are found in the clone come from the actual egg that it was birthed from with animal cloning. This is how it would work with human cloning as well. The Mitochondria and the cytoplasm of the donor egg serve as power sources for the clone’s cells and these parts of the egg also have their own DNA.
Recombinant DNA Technology
Recombinant DNA Technology has the same process as DNA Cloning and Molecular cloning as well as gene cloning. This process involves transferring DNA fragments that are of interest to a scientist from one organism to another self replicating and genetic element. In addition to this the DNA can be propagated within a host cell that is foreign in nature. This is one of the types of cloning that has become very common in molecular biology labs all around the world. When scientists study genes it is different from cloning humans or animal cloning because the focus is on specific bacteria or cells as opposed to multicellular organisms. Many scientists who use this type of cloning process may only deal with one particular gene as opposed to cloning animals and the focus on the replication of whole organisms and genes. In order to clone a gene, DNA fragments that house the gene that scientists are interested in become isolated from the chromosomal DNA because of the use of restriction enzymes. After this process is complete the fragment is united with one of the plasmids that is cut with the exact same restriction enzymes. When chromosomal DNA is combined with the cloning vector it is then transformed into recombinant DNA molecules and if these molecules are joined with a suitable host cell then they can be reproduced with the DNA of the host cell.

In terms of the plasmids that are used in this process they can carry a lot of foreign DNA (up to 20,000bp). Other cloning vectors that scientists use in laboratory settings include viruses and bacteria artificial chromosomes as well as artificial yeast chromosomes. In addition to this, The Cosmid is an artificially made cloning vector and this can carry 45kb of DNA whether foreign or not. The Cosmid can also be encased in lambda phage particles in order to infect E coli cells.
Stem Cell Research
Although many people have a superficial understanding of the concept of human cloning and the issue of stem cell research, the technical aspect of this process is largely ignored. While the reproductive side of cloning has drawn a lot of criticism by both industry experts and other organizations, the medical use of therapeutic cloning may be one area where the technology can be used in a positive manner. To learn more about the subject, a person should start with researching stem cell research and how the stem cells are used in the therapeutic cloning process.

Basically, stem cells are found in every living organism. These are the base level cells that are able to replicate themselves and form more complex structures, such as body organs in a human. Mammals have two types of stem cells, embryonic and adult models. The former group is responsible for developing a mammal to a mature state and the secondary group is responsible for repairing the body after maturity has been reached. Because researchers are still learning about stem cell roles in the body, it is thought that the introduction of these cells could be used to treat a wide variety of medical ailments by pushing the body to repair itself.

In fact, there are already some uses of stem cells that are recognized as beneficial to a patient. When a person has leukemia, one of the more advanced treatments is a transplant of bone marrow that helps slow the debilitating condition of the person. Researchers believe that the cultivation of stem cells could give more possible treatments to those patients that have suffered a stroke, have Alzheimer’s or Parkinson’s disease, or a number of different disorders and problems. Still, not everyone agrees on the issue of stem cell research and many that are against the study argue that it could easily cause cancer in patients. Until more research has been done on this sensitive topic, the controversy will continue.
Cloned Species Info
Genetic cloning has represented an important change in the ways in which bio engineers see the world and it has certainly shaken the field of bio engineering. The cloning of Dolly the sheep was the first successful genetic cloning which open the way for more experiments and more successful such actions. But Dolly was not the first or the last organism that had been cloned. Here one can read and learn about many other cloned species and the beginning of this action in the field of bioengineering.

Dolly the sheep is certainly the most famous attempt to clone an organism mostly because it was the first successful one. However, bio engineers have been trying to discover the mysteries of cloning ever since the 1950s, meaning with 40 years before Dolly the sheep. The tadpole was the first ever attempt to clone an organism in 1952, but which created confusion even in the lines of those who had conducted the research, specialists could not concluded whether the cloning had occurred but evidence from their laboratories showed that something did happen, although it was uncertain what. Nearly one decade later, in 1963, a carp was cloned by a Chinese embryologist and another decade later in 1986 the first successful mouse cloning had been cloned. Of course, then followed Dolly the sheep in 1996 and the rhesus monkey in 2000. In 2001, the first endangered species were cloned, namely Gaur and in the same year, Brazilian specialists managed to clone cattle. The first world’s cloned pet, CopyCat was cloned in 2001 and the first dog in 2005. There is evidence that larger animals have also been cloned along the time and some of them include horses in 2003, camels in 2009 and water buffalos in 2009.

Thus, there were many other species that had been cloned and yet, only Dolly the sheep reached very high levels of popularity.


Cloning Plants
Cloning has become a widely debated subject ever since the first successful cloning operation took place. Cloning animals and subsequently the famous Dolly the sheep in the 1990s proved that bioengineering can be of great use to the humanity. People could clone other organisms for different reasons, some of them being ethically acceptable and other subject to constantly increasing controversy. Here one can read more about plant cloning and how and especially why plants can and are being cloned.

Animal cloning and human cloning are two bio engineering operations that are nowadays more or less accepted by various specialists and the wide public. However, specialists have discovered ways to clone plants as well and plant cloning is commonly performed for different reasons and in different ways. The plants technically clone themselves in order to reproduce through processes that are classified as natural. They commonly send a runner through the soil which finally grows into a separate plant and which is genetically identical with the mother-plant. But this process can simply be repeated by individuals without too much controversy and with different purposes. People can therefore perform plant cloning by cutting of the plant a stem or twig and planting it in soil. Plant cloning taking place in this way is referred to as vegetative propagation.

Plant cloning is commonly used by horticulturists to obtain plants with specific characteristics such as height, quality or flower color. They however use a different procedure which is called tissue culture and which implies using a small piece of the desired plant and which is grown in a test tube that is able to provide the piece of plant with the nutrients it needs. Then, it is chemically treated as to produce shoots and the buds resulting from each shoot are separated as to grow more shoots. The shoots are furthermore chemically treated as to grow roots which will be planted and will develop into whole plants.
Cloning Extinct Species
Cloning is one of the most exciting developments of bioengineering as it allows specialists to create organisms as never would have envisaged before, or it allows them to be the greatest scientists ever. However, regardless of all the controversy that exists around cloning the truth is that this technological advancement could be used for the benefit of individuals and humanity as a whole and there are several ways in which to do this. Here one can learn more about the possibility to revive extinct species of animals with the help of animal cloning.

Cloning animals is a dream came true for many specialists and which succeeded for the first time in the 1990s with the well known Dolly the sheep cloning. This was only the proof that animal cloning can be potentially used in the reconstruction of function DNA from extinct species and thus the potential proof that a daydream of many scientists could come true. One has certainly heard about the potential implications of cloning extinct species and one of the best examples is Jurassic Park, the movie which dramatized the whole issue. Yet, in real life scientists have not attempted to revive the dinosaurs but they did so in the case of the Woolly Mammoth. These attempts never succeeded however since extracting DNA from frozen organism was highly unsuccessful. Other such attempts, more or less successful took place in 2001 when a cow gave birth to a gaur, endangered Asian species but which died within few days. Moreover, a bateng had been cloned in 2003 as well as three African wildcats and these have given scientists hope that they might revive extinct species as well.

In 2002, geneticists from an Australian museum had attempted to cloning extinct species, specifically the Tasmanian tiger, a species that had been extinct for about 65 previous years. After 3 years later however the museum announced stopping the procedures as the DNA was visibly degraded to an extent it could not be successfully used in cloning extinct species.
Cloning Endangered Species
The first successful animal cloning in the 1990s has opened doors for bioengineers in what concerns the potential to clone animals in order to preserve species for the other generations to come. Cloning in general is regarded as a highly controversial issue but it may be useful in providing specialists with opportunities they have only dreamed of until now. Read on and find out how animal cloning could be useful in preserving species that are endangered and could become extinct during several years.

Cloning endangered species is an idea that appeals to many scientists enthusiastic about reversing the effects that humans and nature have had on several species around the globe and which could lead to their extinction. One may think that animals cloning might be the solution to all the problems that come around when talking about endangered species, and yet there seems to be a quite strong opposition to this king of practice. Cloning endangered species is an issue for most conservation biologists and environmentalists mostly because they think this operation could deter donations to help preserve the natural habitat in which these wild species live. An unwritten rule in the world of animal conservation is that conserving the natural habitat in which these species live helps in preserving the species itself as it promotes reproduction. This in turn leads to the assumption that reproduction in captivity is therefore no longer needed to protect the species and this is why environmentalists and conservation biologists argue against cloning endangered species.

At the same time, there are several reasons to believe that cloning endangered species may not work in the first place. A specialist had published a review in 2006 where he was explaining that cloning in animal conservation is impossible and if it may happen it will do so only by chance.


Cloning Of Humans
Bio engineering is one of the sciences that have been for a while in the spotlight when it comes to the public opinion and the media. Genetic cloning became one of the most controversial issues linked to bioengineering. The first successful cloning in mammals, the famous Dolly the sheep case has brought up to the attention of the people that there might be more to science than it was known until the 1990s. Many species of animals have however been cloned or attempted to be cloned along the time, but when it comes to cloned people the issue suddenly becomes more sensitive.

Human cloning entails the creation of a different individual, a genetically identical copy of an already exiting human being. Specialists also refer to the process of human cloning as artificial human cloning as natural human cloning does exist and are commonplace, namely the existence of identical twins. Two commonly discussed types of human cloning can be distinguished, one of them being therapeutic cloning and reproductive cloning. The first terms is used to describe the process of cloning in which adult cells are being cloned for therapeutic purposes and for their use in medicine. A common such procedure is the cloning of the stem cells which plays nowadays an important part in the research regarding potential cures for different previously incurable conditions. Reproductive cloning on the other hand is the term specifically used to refer to the artificial cloning of humans. Moreover, a third type of human cloning may be identified, though only in theory. This would be the replacement cloning which would be performed as a combination of reproductive and therapeutic cloning in order to replace a failing body.

The first ever hybrid human clone is known to have been created in the late 1990s. It had been however destroyed 12 days later.
Taken from www.bioarts.com. 
About the In Vitro Fertilization (IVF) Process
In vitro fertilization is a process that can be used when medical conditions prevent the sperm from reaching the egg.  The process requires the following steps:
Step One: Ovulation Induction
Fertility drugs, taken through injections, are used to stimulate a woman's ovaries to develop multiple mature eggs. This improves chances for fertilization and ultimately pregnancy. The most common medications are gonadotropins.
Step Two: Egg (Oocyte) Retrieval 
When the eggs are mature, they are retrieved by an ultrasound-guided procedure that is performed under light anesthesia on an outpatient basis.  During the procedure a needle is placed through the vaginal opening and into the ovaries. There are no abdominal incisions or suturing. The eggs are then evaluated in an embryology lab. Once there, they are fertilized with sperm from the woman’s partner or a donor. Risks are minimal and recovery takes an hour or two, although post-operative cramping is common.
Success rates vary depending on a woman's age, her response to the medication and the quality of her embryos. Risks include increased chances of multiple births and ovarian hyperstimulation. The chances of infection or significant blood loss are very low.
Step Three: Fertilization in the Lab
Once the eggs arrive in the embryology lab, they are analyzed for maturity and then incubated. At this time, partners are asked to collect a fresh sperm sample, which is then analyzed and treated to isolate the best sperm for insemination. The sperm is then mixed with the eggs or injected directly into the eggs using intracytoplasmic sperm injection (ICSI).
It takes approximately 18 hours to determine if fertilization has occurred and 24 to 72 hours to establish if the embryo is growing. During a successful IVF process, the oocytes and embryos will stay in the laboratory for approximately 2 to 5 days.
Step Four: Embryo Transfer
A few days after the oocytes are retrieved and fertilized in a laboratory, then, the patient will come for the embryo transfer procedure. Embryo transfer is a simple technique and anesthesia is not required. During the actual procedure, a long, thin catheter containing the embryos and a small amount of fluid is passed through the cervix into the uterus, where the embryos are placed.
Conventional embryo transfer is performed three days after the donor's egg retrieval when healthy embryos (Day 3 embryos) reach the 6-8 cell stage. Blastocysts are embryos that have advanced to 30-60 cells and are transferred five days after retrieval.
If there are a large number of good quality embryos on day 3, it is recommended waiting 2 days and having a blastocyst transfer on day 5. During the two additional days, some embryos will not progress and others should continue to develop. It is felt that the embryos that survive and progress during this time will be most likely to survive in the uterus. Thus, blastocyst culture is a tool that allows the embryologists and physicians to select the "best" embryos for transfer.
Additionally, blastocyst transfer allows the number of embryos transferred to be kept to a minimum, which reduces the chance for multiple births, while still giving you an excellent chance for conceiving. Transfer on day 3 is still recommended if there are a low number of "good" embryos on day 3.
In five days after the embryo transfer, a blood test is done to monitor hormone levels. A pregnancy test is taken 9 to 11 days after the embryo transfer, and will determine whether the procedure was successful.
Embryo Cryopreservation
Sometimes during the IVF process extra embryos develop during the cycle. If the embryos are of acceptable quality, they can be frozen and stored for future transfer. Since the IVF process can be difficult both physically and financially, cryopreservation helps facilitate treatment of infertility while also reducing the cost.
Taken from http://www.nyufertilitycenter.org/ivf/process 
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Checkpoint
1. What is Biological Engineering?
2. Define cloning.  Explain the multiple applications of it.
3. Through drawings, explain the process of reproductive cloning.
4. Make a time line with the different animals that have been cloned.
5. Compare and contrast reproductive cloning and recombinant DNA technology.  Name their applications.
6. Explain the reason why cloning extinct species is such a hard process.
7. Describe the process of cloning in plants.
8. Write a paragraph telling the importance of cloning endangered species.
9. Define Stem Cells and explain their applications.
10. List the ways of human cloning.  Is it true that human cloning can happen in nature?  Explain.
11. By drawings represent the process of in vitro fertilization.

