Hello group: 
 
     I agree strongly with Dr. Bulla that cloning is not a method to produce competitors for many reasons, including the epigenetic differences between the clone and the original, the differences in environment between the clone and the original, not to mention the fact that (hopefully) the clone represents old genetics, and there should be horses in the next generation, hopefully even the progeny of the original horse, that are better than it was! 
 
     Most of the topics presented by Dr. Bulla in his article are valid, and have been an ongoing part of the discussion on equine cloning.  Dr. Seidel and I have discussed these at the meetings we have had with the AQHA cloning investigative group.  However, I think there are some areas in Dr. Bulla's article that could be clarified:
 
1.  There has been to my knowledge no work done on the methylation status of equine cloned embryos, and many studies in other species have disagreed on the degree and pattern of methylation abnormalities found in cloned embryos.  
 
2.  Only a small proportion of the methylation markings in the genome are specific to the maternal and paternal genes.  The rest are there to identify those genes that are not needed for that specific cell (say, liver enzymes in a skin cell) and to turn them off.  One of the most remarkable things about cloning is that the oocyte can "reprogram" a skin cell nucleus, to reorganize the methylation patterns in the DNA of that nucleus so that now the DNA has turned on only those genes necessary for embryo development. 
 
3.  As Dr. Bulla says, the organization of the epigenetic markings (the "on/off switches" on the DNA) in the clone will not be exactly the same as they were in the original, thus the clone will differ from the original because, even though it has the same DNA, it is using its DNA differently.  However, as pointed out by Dr. Seidel, the epigenetic pattern is stripped from the DNA when the clone goes to make sperm or oocytes, so the next generation (whether the parent is a cloned horse or a naturally-conceived horse) gets to put on its own epigenetic markings.  The DNA itself is what is transmitted to the offspring, and this DNA should be the same between the clone and the original horse (barring, as Dr. Bulla points out, mutations in the cell used for the cloning).
 
4.  Here are some references on the resetting of the telomeres in cloned embryos:
 
Miyashita N, Shiga K, Yonai M, et al. Remarkable differences in telomere lengths among cloned cattle derived from different cell types. Biol Reprod 2002;66:1649-1655.
Betts D, Bordignon V, Hill J, et al. Reprogramming of telomerase activity and rebuilding of telomere length in cloned cattle. Proc Natl Acad Sci U S A 2001;98:1077-1082.
Jeon HY, Hyun S H, Lee G S, et al. The analysis of telomere length and telomerase activity in cloned pigs and cows. Mol Reprod Dev 2005;71:315-320.
Jiang L, Carter D B, Xu J, et al. Telomere lengths in cloned transgenic pigs. Biol Reprod 2004;70:1589-1593.
     The main take-home message of these papers is that the oocyte and embryo do reset the telomeres of the transferred DNA, but different donor cell types appear to have different abilities for this -- mammary gland cells, as were used to produce Dolly, do not reset well, whereas fibroblasts, currently the most common cell type used for cloning (and which was used to produce the cloned horses so far reported) do reset well.
 
     I have attached a review of equine cloning that was presented at a convention of the American Association of Equine Practitioners that discusses these areas in more depth.  
 
Katrin
 

