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Introduction
Human genetics field began to grow momentum as a dominant 

approach for defining the causes of diseases start in the 80s. After 
three decades still this approach continues to be fruitful. Over the past 
thirty years, human genetics has revolutionized the area of biomedical 
research and medicine in common. The identification of genetic causes 
for diseases generated a striking pattern swing in the process of learning 
disease pathophysiology. 

The great optimism is that understanding of genetics and biology of 
specific diseases will lead to a more coherent approach to devising better 
treatments. Sleep is known to have a large impact on human health but 
remains a great mystery today. Studies of human behaviors, including 
sleep, are more challenging than studies of diseases because behavioral 
phenotypes are typically more multifaceted and are generally subject to 
many environmental factors. 

An opportunity arose in the late 90s with identification of the first 
familial circadian phenotype (familial advanced sleep phase syndrome-
FASP) that made it possible to begin genetic mapping and cloning of 
genes/mutations that have strong effects on human circadian timing. 
Less than 20 years after the recognition of these families, great strides 
into understanding regulatory mechanisms of human sleep behaviour 
[1]. Growing evidence has accumulated over the last 2 decades and 
revealed that a number of sleep traits in humans are heritable, such 
as timing of sleep, total daily sleep requirement, response to sleep 
deprivation, and various EEG measurements/patterns. 

Mendelian sleep phenotypes, fussy mutations of large effect were 
shown to be causative for different phenotypes. Therefore, mutations 
identified using genetics in human families have led to new insights 
into the detailed molecular mechanisms regulating sleep behavior. We 
summarize latest discoveries in the field of human genetics implicating 
genes in sleep regulation. We will focus primarily on natural variations 
in sleep traits including the timing, duration and the EEG characteristics 
of sleep (Figure 1).

Sleep timing

Timing of sleep is dogged by the circadian clock, which is entrained 
to the environment primarily by illumination. At a molecular level, 
periodicity of biological clocks is generated by transcriptional 
translational feedback loops [2-5]. Mounting lists of core clock genes 
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researchers has identified several genetic mutations including casein 
kinase 1 delta (CK1d) T44A and H46R, period2 (PER2) S662G, period3 
(PER3) P415A/H417R and cryptochrome2 (CRY2) [6-11]. Sleep onset 
and offset times are significantly advanced in individuals with familial 
advance sleep phase (FASP) (Figure 2). 

Most of the mutations identified to date pick up the pace of clock 
and shorten the period, which leads to the advanced phase phenomena. 
In addition, the importance of clock protein post translation 
modifications was elucidated by mutations found in PER2 and CK1d 
[7,8]. Reality that control of clock protein turnover and stability is 
critical for sleep regulation is demonstrated repeatedly by studies of 
PER2, PER3, and CRY2 mutations. Each of the mutations found by 
this approach contributed to a better overall picture of regulatory clock 
mechanisms. 

Notably, some individuals have the physically powerful sleep phase 
advance phenotype do not carry any mutation in known clock genes. 
Altered phase in the setting of a normal core clock may result from 
altering the connection between the environment and the clock system 
in the body or the coupling of the core clock to physiological outputs. For 
example, the light entrainment pathway from retina to Suprachiasmatic 
nucleus may be affected by the potential genetic mutation. Reliable with 
this hypothesis, circadian and photo transduction genes and pathways 
were enriched in the recent genome-wide association analysis of 
self-reported morningness [12,13]. Therefore, invention and cram of 
such fresh genes with more concentrated genetic tools promise to be 
rewarding.

Abstract
Sleep remains one of the supreme mysteries in science. In the history few years, great advances have been 

made to healthier realize this happening. Human genetics has contributed appreciably to this faction, as many 
features of sleep have been found to be inborn. Discoveries about these genetic variations that affect human sleep 
will assist us in understanding the underlying mechanism of sleep. Here we recapitulate latest discoveries about 
the genetic variations affecting the timing and duration of sleep, EEG patterns. To wrap up, Author also discusses 
some of the sleep-related neurological disorders such as Autism Spectrum Disorder and Alzheimer’s disease. The 
potential challenges and future directions of human genetics in sleep research.

 

mailto:mihirparmar4uonly@yahoo.com
parul
Typewritten Text
For Full Article Click here

https://www.hilarispublisher.com/open-access/human-genetics-patterns-bond-for-day-and-night-sleep-performance.pdf

	Corresponding author
	Abstract
	Keywords
	Introduction
	Sleep timing 
	Human genetics in sleep studies perspectives view 

	Discussion
	Conclusion
	Conflict of Interest 
	Acknowledgement
	Figure 1
	Figure 2
	References



