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[bookmark: _Toc536796959]Definition of ancient DNA
Ancient DNA refers to DNA obtained from archaeological and fossil materials. Ancient DNA technology refers to a technique for extracting DNA chromosomes from historical relics and studying them.
[bookmark: _Toc536796960]A brief history of ancient DNA
The earliest studies of ancient DNA, which used cloning methods to obtain very short DNA sequences from animal skin and mummy specimens, pioneered the study of ancient DNA and revealed the genetic material that existed in ancient samples, mainly bacteria or fungi, while endogenous DNA existed only in degraded, very small short film segments.
In 1983, polymerase chain reaction, the invention of PCR [1], allowed researchers to obtain a large number of copies of DNA through in vitro amplification using a small number of even single-molecule DNA templates, a groundbreaking technique that led to the rapid development of ancient DNA research.
After 1994, many scientists began to consider the authenticity of ancient DNA, and found that many of the reported ancient DNA is actually from the laboratory of people or bacteria pollution, [2] and has not been independently repeated experimental verification. [3][4] So much so that some scientists believe that all the ancient DNA obtained is some PCR contaminated product. [5]
In 1997, Krings and others successfully extracted mtDNA fragments as templates for PCR amplification and sequencing from Neanderthals fossils unearthed in Germany 50,000 years ago, proving that Neanderthals had no direct inheritance relationship with modern Europeans after comparing them with the mtDNA of 1600 modern people around the world which shows that it is only a side relative of modern people rather than a direct ancestor, and supports the theory of modern people's Origin and Africa. The success of Neanderthals ' research not only confirms the existence of ancient DNA and the scientific nature of the study, but also suggests that ancient DNA is of great significance for the study of early human evolution and migration. In order to ensure reliability, many scientists began to call for the establishment of strict ancient DNA research standards, after several years of experience, gradually formed a set of ancient DNA research standards, ancient DNA research began to enter a mature period of development. [6]
[bookmark: _Toc536796961]Advantages of ancient DNA
[bookmark: _Toc536796962]The judgment of social structure and social attribute
Through the comparative analysis of genetic information between two or more individuals in the group, it can be used for the identification of the family in archaeological research. The comparison of Y chromosome DNA sequences inherited from matrilineal mtDNA and patrilineal can be used to study the genetic relationship between the same burial individuals and different burial individuals, and to provide a new entry point for answering the questions of the family structure, civilization and clan state of the ancient residents concerned.
[bookmark: _Toc536796963]Study on the genetic composition and blood relationship of ancient residents 
Without more sample analysis of ancient DNA, we simply would not have known how important extinction was in covering up the diversity of ancient gene banks. And now, based on the analysis of ancient DNA, it has been shown that some areas have lost their genetic diversity. [7]
As we all know, the origin of nationalities and the composition of genetics has always been the focus of history, ethnology, archaeology, the past research is mostly from history, archaeology, language, culture and other aspects, but historical and archaeological information is often limited by the conditions of preservation, and often incomplete, or recorded distortion. Language and culture are also highly susceptible to interaction and mutual penetration. The gene is the nucleotide sequence of genetic material DNA, which has relatively stable generation heredity, so it is of great application value to study the migration between people and the composition of race by using ancient DNA. [8]
[bookmark: _Toc536796964]Limitation of ancient DNA
"50％ of archaeologists hold the opinion that ancient DNA can solve anything. While rest of them argued that ancient DNA was a devil.” said Philipp Stockhammer, a researcher at the University of Munich in Germany. He worked closely with geneticists and molecular biologists at a research institute in the country. The agency was established a number of years ago to build "bridges" for different disciplines. According to Stockhammer, the latest technology is not a panacea, but if archaeologists ignore it, there is a hidden risk. [9]
If we want to study complete prehistoric history with ancient DNA, then there could be a very large limitation. The main reason is that DNA is not easy to preserve, and its influencing factors are very many, including natural and human factors. Natural factors such as environment, climate, preservation of time and so on. The human factor is more complex and sudden, for example, archaeologists sneeze or break their fingers during the excavation process, so it is likely that his DNA will be mixed into archaeological data, or DNA researchers'DNA mixed in, either way, the study of ancient DNA will have a great impact.
These factors have a direct impact on the state of DNA preservation and the amount of preservation. DNA research relies on a large number of data sources to investigate, only a region or a small number of DNA samples will have a great impact on the results of the experiment. But we cannot ignore its auxiliary role in prehistoric research because of these constraints. It is worth mentioning that although the ancient DNA itself may not provide complete and detailed information, it does not exist independently, and we can draw the corresponding conclusions by combining this technology with other biological technologies such as PCR and archaeological techniques. For example, we can make a common analysis of ancient DNA and burial remains. Taking Hallstatt Chieftain's grave as an example, we can first analyze the burial remains from the archaeological point of view, which is the clan aristocracy, has certain power, and then through the ancient DNA analysis of the tomb and the remains of the cemetery to see the origin of its entire clan and identity characteristics, in order to have a more accurate understanding of the clan.
[bookmark: _Toc536796965]Different views of ancient DNA
In David Reich’s research, they compared hunter-gatherers and famers who lived in southern Sweden 5000 years ago, and after a recurrent theme in ancient DNA research, it is successfully shows that the origin of Celts, especially the Europeans today are the result of a mixture of not two but three very different ancestral races. [10]
Although I mentioned earlier that ancient DNA can help us study the genetic composition, kinship, social structure, social attributes of ancient residents, and there are also more than one example to show the success of ancient DNA this does not mean that we can determine the next result simply by virtue of the results of ancient DNA technology.
[bookmark: _GoBack]I admit that we can get lots of information with the help of ancient DNA, I still cannot agree with them totally. The point is that the historian wants to know everything about a period of time, even including which person did what, however, only a tiny proportion of them can survive till now. [11] Thus, from my point of view, in the current technical conditions, there is no technology can fully accurately reflect the complete facts, or correctly restore the whole thing or period. But admittedly, although it does not provide complete information, ancient DNA technology still provides us with important information for the study of prehistoric history.
“There was a view that migrations is a very rare process in human evolution” says David Reich, a Howard Hughes Medical Institute investigator at Harvard Medical School. [12] However, we can argue with him by the help of ancient DNA.
I think ancient DNA can provide some information that will help us study the origin and identity of the Celts, as well as the spread of Celtic populations, but the conclusions can only be used as a reference and must not be fully determined. To put it in another way, I don't think the technology is very reliable. It can only provide us with supporting information to study these factors, or we can only use it as a reference. For example, we can only confirm the approximate path of Celtic transmission through genetic research, but once there is intermarriage between different races, the conclusions reached through ancient DNA are less reliable. To give a simple example, if an East Asian reaches the Celtic settlement in some way and has a half-blood child here, and this hybrid is exactly the girl who did not inherit the Father Y chromosome, and then she returned to East Asia, we detected the gene in East Asia, from this conclusion, then, it is difficult to say that the Celtic race once spread to East Asia. On the other hand, although this is the case with the above examples, we can still extrapolate to a certain extent by the proportion of DNA present in a given area, and the level of detail of this projection is probably made up of Celtic from somewhere in a given area.
On top of that, another scenario would lead to some skepticism about ancient DNA technology —— genetic mutations. It has been pointed out that in every generation of human heredity, DNA will experience mysterious shaping, and there are recombination and reservations that is the reason we are both similar and different with our ancestors. Here let's give another example of a relatively extreme point. If most of the members of a Celtic society have the same genetic mutations at the same time, and their offspring migrate years later to build a new society relatively far from the primitive society, then for researchers who do not know the situation, their genetic analysis is to say that they are genetic mutations of the primitive race, or is the marriage of a new race to race, or is it the creation of a new race?
[bookmark: _Toc536796966]Conclusion
Although I still hold a conservative attitude towards ancient DNA, it is undeniable that ancient DNA is a promising field of research. But in order to obtain credible results, the study of ancient DNA requires more molecular biology techniques. PCR is a key technical tool, although researchers are careful to prevent it, but pollution is widespread. Although many measures have been taken in accordance with the standards, every ancient DNA research effort should be treated with a critical attitude. With the further deepening of the study of ancient DNA and the continuous improvement of standards, the study of ancient DNA will bring us more surprises.
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