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Abstract
The evolution of eight human genes that mediate the ability to accurately hear speech has recently altered in the last 40,000 years with add evolution selection pressures from a concurrently changing late Stone Age populations around the world.  With the rise of agriculture and village life increasing social demands that in turn create a survival and reproductive advantage to those individuals with the mutations for greater “proficiency at detecting subtle emotions conveyed by speaker tone or recognizing familiar voices in a chatting crowd,” according to the findings of  John Hawks (Bower, 2008, p. 24).
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The Recent Evolution of Hearing–Related Genes

 In Changing Human Populations
Synopsis
If you will permit me, I want to use this section to explain the biology of the ear genes and the potion of the ear anatomy they control referred to in the article, written by Bruce Bower, entitled “Evolution’s Ear,” in which the research of John Hawks was presented in the August 30th, 2008 edition of Science News.  Hawks made the assertion that humans eight hearing-related genes shows signs of evolving in the past 40,000 years and as recently as 2,000 to 3,000 years ago.  Seven of the genes mentioned mediate the function of the stereocilia of the inner ear.  These stereocilia convert the sound waves of the hair cells, on which they are found, to chemo-electrical signals transmitted to the brain for it to interpret.  The eighth gene affects the anatomy of the middle ear and how it transmits sounds of various frequencies to the middle ear.   

Analysis
Mr. Hawks states these bundles of stereocilia are a “hotbed for evolutionary change,” (2008, p. 22) which was prompted in all the major populations of humans around the world near the end of the Stone Age.  Why this sudden incidence of mutation?  He contends it is prompted by societal shifts such as more sedentary village life with the advent of agricultural based communities and subsequent huge increase in population size.  The article does not mention his statistical analysis nor does it mention the names of the eight hearing-related genes as a paper in a scientific journal would require.  Like most science articles written for a lay person audience, like myself, it leaves the presentation of the quantitative data analysis to a minimum. 
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Hawks looked for variants from a database of 3.9 million single letter mutations (or single nucleotide polymorphisms, (SNP’s’) gathered from a sample size of 90 Europeans, 90 Africans, 45 Chinese, and 45 Japanese that he used in an earlier study.  I know that mapping the human genome in precise detail is very expensive and time consuming and thus any genetic pattern or correlation studies will be limited in scope until the databases are increased and connected.  However this sample size seems a bit small to state conclusively that the variants he found are common in these respective populations.  My questions would be: are the genomes of these individuals from widespread disparate populations not of the same region; is there assurance they are not related, which of course would account for the consistency and frequency of occurrence of the genetic variants?  I am sure in scientific formal paper presented to the American Association of Physical Anthropologists that these factors are addressed. 
The article goes on list various oppositions to Hawks proposal that evolutionary changes language, or hearing at least, was within the last 40,000 years.  A geneticist, Sarah Tishkoff of the University of Pennsylvania that, “Hawks and his associates’ analysis may have missed many ancient instances of genetic evolution, leading to them to overestimate the pace of recent evolution.” (Bower, 2008, p. 24). That is the dating and identifying of single DNA letter alterations is not a precise science as yet. Thus, this 40,000 age he puts on changes could be much older in line with fossil findings of anatomy of the hyoid bone that affects speech and the ear structures of skulls which indicate drastic change 530,000 to 200,000 years ago or earlier (Bower, 2008 p. 24).  
The article points out that approximately 7% of human genes have undergone beneficial mutations that enabled better survivability as we migrated and adapted to changing climates and habits of living.  This prompted me to find a related article online and 
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I noticed that many hearing-related genes also are involved the anatomy of the forebrain and thus all of our higher cognitive processes (Fritzsch & Beisel, 2001).  Thus the alteration of the ear could coincide with overall genetic changes that humans have undergone and  not necessarily been selected by the need “to communicate in groups of expanding size and complexity…” (Bower, 2008, p. 25), as Hawks says.  Hawks did investigate if his stereocilia regulating genes were the same in hearing loss genes associated with aging and found they were not the same ones so longer life spans in humans did not trigger this rapid mutation (Bower, 2008 p. 24).  
Reflection


This article I had chosen, even before I knew of this assignment, to share with my students for tied together the field of genetics and evolutionary anthropology and I could discuss a bit of the scientific process as well.  My students always take a keener interest in human biology than any other topical field in the life sciences.  Therefore I assumed they would be very interested in when we first started to hear with the acuity of modern humans and what may have prompted the change.  I plan to share this article contents during our Winter term on evolution and tie it in with the human genome studies and the future unit on human anatomy and physiology in the spring. I felt the small sample size in Hawks’ research is something I could bring up, and how the data base of the ongoing human genome, that has an ever expanding inventory, will aid in understanding every aspect of human biology from an evolutionary perspective. This research introduces the unifying concept of evolution theory and how it is being supported and amended by modern genetic analysis.  Heady ideas for sure for seventh graders, but I feel it is crucial to give them the opportunity to understand the big comprehensive concepts along with the basics and trivia of life science.
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