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Abstract 

Recent advances in genetic research have allowed for a quantum leap in the understanding of human 

evolution. The genomes of extinct hominins have allowed researchers to piece together an intriguing 

history of our distant ancestry. This article explores the fascinating genomic research on extinct 

hominins and how it relates to our understanding of human evolution. Observing significant 

discoveries from the genomes of Neanderthals, Denisovans, and other ancient hominins, 

has offered insight on their relationships with early humans and demonstrating how these results are 

revolutionizing our knowledge of our own evolutionary past. 

 

Introduction 

The human ancestry has a lengthy and intricate history that has been marked by numerous 

migrations, instances of interbreeding, and environmental adaptations. Unlocking the genetic 

information of hominins that are extinct has been a groundbreaking endeavor that has provided us 

with unprecedented visions into the evolution of our species. This article seeks to provide 

comprehensive information of important genomic research on extinct hominins, offering a glimpse 

into the tapestry of human evolution.  

Neanderthal Genomes: Unraveling the Homo neanderthalensis 

The sequencing of the Neanderthal genome in 2010 was a major milestone in paleo genomics. 

This study revealed that early humans outside Africa interbred with Neanderthals, leading to a 

significant amount of shared DNA in modern non-African populations. Researchers have identified 
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genes of Neanderthal species associated with keratin production, immune responses, and 

metabolism, which likely contributed to our survival and adaptation in Eurasia. Recent studies have 

also hinted at complex interactions between present humans and Neanderthals, ranging from 

competition to cooperation. 

Neanderthal Genome Project 

The first issue of the Neanderthal genome was published in 2010, making it the first time the 

complete genome of an extinct hominin had been sequenced. The project involved the collaboration 

of researchers from various institutions, including the Max Planck Institute for Evolutionary 

Anthropology in Germany and the Svante Pääbo group. They used advanced techniques to extract 

and analyze primitive DNA from Neanderthal remains found in Croatia and Siberian Altai 

Mountains. 

Methods of Genome Sequencing 

The sequencing of the Neanderthal genome presented unique challenges due to the age and 

degradation of the DNA. Most of the genetic material was fragmented and heavily contaminated with 

present human DNA, which necessitated the development of novel techniques for extraction, 

purification and analyzing the ancient DNA. 

One of the techniques used was high-throughput sequencing, which allowed researchers to 

sequence numerous short DNA fragments simultaneously. By comparing these short sequences to 

the human reference genome, scientists could identify genetic differences specific to Neanderthals. 

Another approach was targeted enrichment, where specific segments of the genome known 

to be unique to Neanderthals were isolated and enriched before sequencing. This method increased 

the coverage and accuracy of Neanderthal DNA sequences. 

Genetic Similarities and Interbreeding 

The analysis of genome of Neanderthal species revealed that modern humans outside Africa 

share a small but significant amount of genetic material with Neanderthals. It suggested that 

interbreeding between early modern humans and Neanderthals occurred after the latter had migrated 

out of Africa and into Europe and Asia. 

According to reports in Nature and Science, researchers estimate that modern non-African 

humans have approximately 1-2% of their DNA derived from Neanderthals. The interbreeding might 

have occurred 50,000-60,000 years ago when early modern humans encountered Neanderthals in 

Eurasia. 

The Neanderthals genes inherited are unevenly distributed in present human populations, 
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with some segments of genome showing higher levels of Neanderthal ancestry than others. These 

Neanderthal genes have been implicated in various traits and characteristics, including skin and hair 

characteristics, immunity, and metabolism. 

Insights into Neanderthal Biology 

Neanderthal genome imparts information regarding biology of these ancient hominins. 

Neanderthals were more genetically varied than modern humans, according to studies, and their 

population number was comparable to that of early modern people. This diversity could be a result 

of interbreeding with other archaic hominins or due to adaptations to various environmental 

challenges. 

Additionally, researchers looked into particular genes linked to qualities, such as the 

language-related FOXP2 gene. The importance of this mutation is still not fully understood, despite 

the fact that the Neanderthal version of FOXP2 differs from modern humans', indicating variances 

in language capacities. The Neanderthal genome has also proven crucial in helping us understand 

how these extinct hominins interacted with the Denisovans, another extinct group of hominins 

discovered in Asia. The genetic diversity seen in modern human populations today is a result of 

interbreeding between Neanderthals and Denisovans, as well as between these prehistoric 

populations and early modern humans. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Samples and locations where DNA was extracted. (A) The Neandertal DNA sequenced 

from the three Vindija bone samples. (B) The approximate dates (in years B.P.) of the four 

archaeological sites where bones were used are shown on the map. (Green et al., 2010) 
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Denisovan Genomes: The Enigmatic Relatives of Modern Humans 

Ancient Asian hominins known as the Denisovans left genetic traces in the genomes of 

contemporary Melanesians and Aboriginal Australians. Scientists have found evidence of 

interbreeding between Denisovans, Neanderthals, and early humans by studying the genomes. 

Intriguingly, the Denisovan genome has contributed to modern humans' immune systems and shed 

light on adaption to high-altitude situations. 

The Discovery of Archaic Hominins 

Other ancient hominins, including Neanderthals and Denisovans, have been identified 

according to modern genomic studies, including the mysterious Homo naledi discovered in South 

Africa. These lesser-known hominin subspecies' genomes give further threads to the complex story 

of human evolution by revealing information about their interactions with other hominin species and 

early human populations. 

Paleogenomics and the 

African Connection 

Though the focus has 

been on Neanderthals and 

Denisovans, the application 

of paleogenomics in Africa 

has also borne fruit. Studies 

of primitive DNA from early 

African human remains have 

deepened understanding 

regarding genetic diversity 

Figure 3: Family tree of the four groups of early humans living in 

Eurasia 50,000 years ago and the gene flow between the groups due to 

interbreeding. (Prüfer et al., 2014) 

 

Figure 2: A group of Neanderthals in a cave. Image credit: Tyler B. Tretsven. 
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and migration patterns of our ancestors within the continent. These discoveries have challenged 

traditional models of human evolution, emphasizing the significance of diverse regions within Africa 

in shaping our species' evolutionary history. 

Technological Advancements and Future Prospects 

Technological developments have aided in the extraction, sequencing, and analysis of ancient 

DNA in the discipline of paleogenomics. Improved computational tools and new techniques like 

single-cell sequencing have the ability to elucidate even more information about extinct hominins 

and their relationships with early humans. Intriguing issues concerning the prospect of finding 

hitherto undiscovered hominin lineages have also been brought up by recent discoveries. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Conclusion 

Our view of human evolution has been revolutionised by studying genomes of ancient 

hominins, which provide a vivid picture of our distant past. Through the analysis of Neanderthal, 

Denisovan, and other archaic hominin genomes, scientists have unearthed evidence of interbreeding, 

adaptation, and complex interactions that have shaped our species' genetic heritage. As technology 

continues to advance, future research in paleogenomics promises to unravel even more mysteries, 

further enriching our knowledge of human evolutionary history. 

Figure 4: One of numerous instances of interbreeding between prehistoric human 

populations is the female named Denny, who was born to a Neanderthal mother and 

a Denisovan father some 90,000 years ago. 
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