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Making a Mammoth

There are many steps involved in creating a mammoth. First is to define the exact sequence of the mammoth, synthesize the chromosomes from the sequences, putting them within a nuclear envelope, transferring the chromosomes in the nucleus into an egg and finally having the egg inserted into a surrogate where it will be born. (Nicholls 310).

If I was given a preserved sample of wooly mammoth hair, we would need to extract the DNA. We would have to go through a process known as Polymerase Chain Reaction to clone this sequence of DNA so it can be read. For more accuracy it would be best to  sequence 12 genomes. To define the exact sequence of the mammoth we would have to go through the process of Dideoxy Chain-Termination. This could only be effective at strands of DNA about 800 nucleotides long. This would be done to each 12 genomes. You would have to break down the nucleotides, clone then sequence them. There are many ways to read the sequence, but we will use the shotgun method. This method is for determining the sequence for a very large piece of DNA. The chromosomes are chopped into smaller pieces, sequenced and find overlaps and recreate the whole chromosome. 
The next step is to synthesize a full set of chromosomes from the sequences. Once the genome is completely sequenced with no errors we can synthesize the chromosomes. But a problem with this is when synthesizing double stranded DNA and get stitched together, it becomes very unstable. E. coli genomes have been synthesized, but only because it was a smaller genome and was inserted in a cell that was suitable. The mammoth genome would not fit in any bacterial cell because of it’s size. The closest living animal is the Indian elephant. I would use this animal to synthesize a full set of chromosomes for the mammoth genome. 

The next step would be to place this synthesized genome into a nucleus. Research has been done with naked DNA and frogs. The naked DNA was added to frogs eggs extracts. The DNA would be wrapped up in the proteins that condense into chromatin. The membrane pieces would bind together and form a surrounding around the DNA. This artificial nucleus can be used in a mammoth. I would do the exact same thing, place naked mammoth DNA with artificial nuclei. The DNA will be able to replicate and proceed with creating a live mammoth. The only problem would be to make sure that all of the chromosomes are inside of the nucleus. The large size makes it difficult to ensure that all of the chromosomes are inside (Campbell 396).

Now that we have the mammoth in a nucleus, we need to harvest some eggs. Female elephants have very infrequent ovulations, this makes it difficult and almost impossible to harvest eggs from a living female elephant. Research has shown that taking tissues from the ovaries of a dead elephant and grafting (attaching) them in the ovaries of a different animal (lab rat) work. Since the reproductive system of a rat is different from an elephant, hormones are injected so that the ovulation and reproductive cycle of the rat change to that of an elephant. This will make fertile elephant eggs that can be used in making a mammoth.

With this fertile egg and mammoth genome protected in a nuclear envelope, we are ready to fertilize the egg. If the egg is healthy enough, the mammoth will carry through until birth. Even if it doesn’t, we are not at a loss. We would have the very important stem cells from the egg. With these stem cells we can create a half elephant, half mammoth (hybrid). This would still be positive because we will get even closer to making a mammoth. Through many repetitions of this process with stem cells we will eventually have two living elephants. One that could produce mammoth eggs, and one that could produce mammoth sperm. These can be used and have a fertilized mammoth egg. Thus coming to the final step of having a “pure” mammoth (no part elephant).

The last step would be to place this fertilized egg into a surrogate (a female elephant that will give birth to it). This will create a born baby mammoth. This step would include artificially inseminating the female with the fertilized egg. The uterus will have to take to this egg and support and feed it until birth. The Indian elephant will be a good match for this because fossils of baby mammoths show that they are about the same size as a baby Indian elephant. If not the same size, they may be a little smaller. Through many trials and the tweeking of this procedure will have the end product of a baby mammoth. 
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