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Summary 
Since the discovery of the double helix, the study of brain function, in terms of both physiology and behavioral traits, 
has resulted in a plethora of research linking these activities to the genetic basis of neurotransmitter function. 
Knowledge about how genes are expressed, as well as their potential impairment due to polygenic inheritance, can shed 
light on predispositions to addiction and self-destructive behaviors. Genetic information derived from scientific 
explorations of genetic traits may have important links to understanding the basis for feelings of well-being and 
potentially the phenomena associated with human happiness. While non-genetic oriented research of social, political, 
and biological studies have addressed the impact of social and institutional environments on mass political attitudes and 
behaviors, there is a paucity of solid research on the interrelation and influence of genetic and environmental factors on 
these parameters. The separate fields of psychology and molecular biology are subject to inherent limitations that may 
only be resolved through collaboration across disciplines. Certainly areas relating to spirituality (“Genospirituality”) 
and political science are just two that are beginning to emerge as fruitful grounds for identification of specific 
polymorphic gene associations and may pave the way to advance a new science of human nature. We address the issue 
of “Nature vs. Nurture” as it relates to questions regarding the definition of happiness, its causes, and its promotion. 
These questions are central to understanding human nature and are emerging as an important target of research, 
especially in the area of nutrigenomics. The present commentary attempts to identify key “vector influences” that link 
genes, the brain, nutrition, and social behavior to a most desired, but misunderstood, and potentially fragile experience 
known as “happiness.” Specifically, we propose that successful changes in body composition/body mass index (BMI)/ 
percentage of body fat will increase not only positive self-image, but overall wellness that produces a state of happiness. 
We provide preliminary evidence that utilization of a customized dopaminergic agonist LG839 DNA directed 
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nutraceutical, significantly increased happiness in obese subjects. We detail genotypes that may play a role in 
determining happiness, based on current knowledge. 
 

I. Psychology of Happiness 
For most of its history, psychology has concerned itself 

with all that ails the human mind: anxiety, depression, 
neurosis, obsessions, paranoia, delusions, etc., and the 
behaviors they produce. The goal of practitioners has been to 
bring patients from a negative ailing state to a neutral normal 
state. Or, as University of Pennsylvania psychologist Martin 
Seligman puts it, "from a minus five to a zero" (Seligman 
2002). 

In Seligman’s’ work he and his colleagues studied very 
happy people. In a sample of 222 undergraduates screened 
for high happiness, using multiple confirming assessment 
filters, they compared the upper 10% of consistently very 
happy people with average and very unhappy people. The 
very happy people were highly social, and had stronger 
romantic and other social relationships than less happy 
groups. They were more extraverted, more agreeable, and 
less neurotic, and scored lower on several psychopathology 
scales of the Minnesota Multiphasic Personality Inventory. 
Compared with the less happy groups, the happiest 
respondents did not exercise significantly more, participate 
in religious activities significantly more, or experience more 
objectively defined good events. No variable was sufficient 
for happiness, but good social relations were necessary. 
Members of the happiest group experienced positive, but not 
ecstatic, feelings most of the time, and they reported 
occasional negative moods. This suggests that very happy 
people do have a functioning emotion system that can react 
appropriately to life events (Diener and Seligman, 2002). 

 
II. Happiness Characteristics 
Over many decades, psychological researchers have 

begun to place more and more emphasis on understanding 
influences upon mental and emotional health and well-being. 
Some of Seligman's own research, for instance, had focused 
on optimism, a trait shown to be associated with good 
physical health, less depression and mental illness, longer 
life, and, yes, greater happiness. Perhaps the most eager 
explorer of this terrain was University of Illinois 
psychologist Edward Diener, a.k.a. Dr. Happiness. For more 
than two decades, Diener had been examining what does and 
does not make people feel satisfied with life. Seligman's goal 
was to shine a light on such work and encourage much, 
much more of it. 

So, what has science learned about what makes the 
human heart sing? More than one thing you might imagine, 
along with some surprising things about what doesn't ring 
our inner chimes. Take wealth, for instance, and all the 
delightful things that money can buy. The age-old belief that 
people seek wealth to achieve power, which is then expected 
to produce pleasure and happiness, may be wrong. In 
agreement with Kahneman, research by Diener, among 
others, has shown that once your basic needs are met, 

additional income does little to raise your sense of 
satisfaction with life. How about a good education? Sorry 
Mom and Dad, neither education nor, for that matter, a high 
IQ paves the road to happiness. Youth? No, again. In fact, 
older people are more consistently satisfied with their lives 
than the young. And they're less prone to dark moods. A 
recent survey by the Centers for Disease Control and 
Prevention found that people ages 20 to 24 are sad for an 
average of 3.4 days a month, as opposed to just 2.3 days for 
people ages 65 to 74. The earlier notion – “where you live 
makes you happy”, has recently been challenged by the 
work of North and others (North et al. 2008). They suggest 
that happiness can change and underscore the importance of 
exploring more deeply the role that family relationships play 
in facilitating such change and this is not related to 
economic status (Wenz, 1977). Similarly, the idea that 
marriage increases happiness has been challenged by the 
evidence that married people may have been happier than 
single people because the former were happier to begin with. 
What about the relationship between sunny climate and 
happiness? Although evidence does not support this view, a 
1998 study showed that Midwesterners think folks living in 
balmy California are happier, and that Californians 
incorrectly believe this about themselves too. 

 
A. Genospirituality 
On the positive side, there is “genospirituality,” the 

coupling of genes and spirituality. That is, religious faith 
seems genuinely to lift the spirit, although it is difficult to 
determine whether it's the God part or the community aspect 
that does the heavy lifting. Charlton (2008) believes that it is 
possible that genospirituality could explain why some people 
are unable to have the kind of spiritual or religious 
experiences they want (or perhaps even need) in order to 
lead the kind of life to which they aspire. Further, according 
to Charlton (2008), “While greater religiousness may be 
associated with greater happiness, more altruistic behaviors 
and higher fertility (Stark, 2007), and these may turn-out to 
be significantly causal, it is possible that genetically-
enhanced religiousness might lead to other problems. 
Perhaps churches would get too powerful and attempt to 
control science, technology, and the economy with 
disastrous effects. Or perhaps church members might 
become fanatically loyal and too easily manipulated into 
dangerous behaviors. On the other hand, it is also possible 
that highly moral, altruistic, peaceable, and principled 
behaviors might become more prevalent; and the energy and 
joyousness of the best churches might spread and be 
strengthened”. 

 Moreover, Nilsson et al. (2007) found that among 
boys, self-transcendence and spiritual acceptance were 
negatively correlated with the short5-HTTLPR genotype and 
positively correlated with the short AP-2beta geotype.  
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Both among boys and girls, significant interactive 
effects were found between 5-HTTLPR and AP-2beta 
genotypes, with regard to Self-Transcendence and Spiritual 
acceptance. Boys and girls with the combination of presence 
of the short 5-HTTLPR, and homozygosity for the long AP-
2beta genotype scored significantly lower on Self-
Transcendence and Spiritual Acceptance.  In this regard, 
Comings and associates have found gene polymorphic 
associations with spirituality (Comings et al. 2000). It is 
noteworthy that using a spiritual inventory as part of clinical 
history is important as an additional tool for medical 
treatment and diagnosis (Braverman, 1987). Although 
controversial, clinical studies are beginning to clarify how 
spirituality and religion can contribute to the coping 
strategies of many patients with severe, chronic, and 
terminal conditions (Post et al. 2000). One interesting notion 
has received considerable attention distinguishing religion 
from spirituality, especially in dying patients (Sulmasy, 
2006). Twin studies of spirituality showed that genes 
accounted for 50 percent of the variance, the unique 
environment for 50 percent, and the common environment, 
including cultural influences, zero percent (Kirk et al. 1999). 
This suggests that spirituality may be an intrinsic biological 
trait. By contrast, common environment and cultural 
transmission accounted for a significant percent of the 
variance of church attendance suggesting that religion is 
transmitted, at least in part, by non-genetic transmission 
from generation to generation (called meme) (Kirk et al. 
1999). There are certain advantages that favor spirituality in 
terms of achieving well-being for both genders and these 
include but are not limited to – “spirituality alleviates man’s 
fears of his own death and of mortality”; “Spirituality gives 
man control over a threatening world”; spirituality and near 
death experiences”; spirituality and optimism”; spirituality, 
religion and social cohesiveness”; “spirituality as a defense 
mechanism”; “inborn spirituality as a moral watchdog”; 
and “finding a spiritual mate”.  

The concept of spirituality having significant benefits 
for the human “psyche”, potentially leading to both 
optimism and happiness may be independent of the 
existence or non-existence of God (Comings, 2008). Hamer 
in his popular book “The God Gene” suggested that the 
selection for dopaminergic spirituality genes was driven by 
their ability to produce an innate sense of “feel good” 
optimism.  Accordingly, this would have selective value in 
the sense that optimism relates to the will to keep on living 
and procreating, despite the fact that death is inevitable 
(Comings, 2008). Moreover, studies have shown that 
optimism seems to promote better health and quicker 
recovery from disease, features that would have positive 
selective value. Newberg et al (2001) suggested a different 
kind of association of spirituality with a “feel good” 
sensation. They suggested, “the neurological machinery of 
spiritual transcendence may have arisen from neural 
circuitry [limbic system] that evolved for mating and sexual 
experience. We find this very interesting especially in light 
of work on dopaminergic genes and dopamine function 

suggesting that the substance dopamine is now considered to 
be both the “pleasure and anti-stress molecule” (Comings 
and Blum 2000).  

Newberg and associates proclaimed, “It is no 
coincidence that mystics of all times and cultures have used 
the same expressive terms to describe their ineffable sexual 
experience: bliss, rapture, ecstasy and exaltation.” They 
further suggested that the feel-good sensation was linked to 
the very neurological structures and pathways involved in 
transcendent experience-including the arousal, quiescent, 
and limbic systems –evolved primarily to link sexual 
pleasures to the powerful sensations of orgasm; the 
dopamine jackpot! Finally as Comings (2008) suggests, 
“Spirituality can be defined as a feeling of a connection with 
something greater than oneself including any form of social 
order.  

Perhaps the greatest factor in the evolution of 
spirituality is that such a trait would maximize the 
development of man as a social animal”.  While the former 
concept is true, behavioral scientists suggest that the 
connection to “higher power” is morphed by man’s greatest 
fear, which is death. In consideration of one’s spirituality 
pondering the unattainable notion of our immortality and the 
doom of being a mortal man, ultimately leads to feelings of 
doom with no escape at hand. We have witnessed it in the 
form of comedy as viewed in the film “What About Bob?,  
which explores the subject of “death therapy” and the 
never-ending question of inescapable death as observed by a 
prepubescent child. In this regard Deepak Chopra in his New 
York Times best-selling book “Life After Death” (2006), 
clearly explains the many facets of peoples beliefs as they 
relate to the possibilities of life after death. He emphatically 
asserts, “Those who have the least freedom of choice are 
driven by obsessions, compulsions, addictions, and 
unconscious impulses. To the extent that you become free of 
these, you have more choice. The same is true of a soul 
contemplating its next physical incarnation”. The thought 
and most of all, the belief that through a series of rules man 
will emerge into a higher plane never going back in terms of 
their spiritual wisdom (soul). According to Chopra, this is a 
very positive psyche attribute especially to those who 
actually believe that death is not just dissolution and the end. 
However, incontrast to this belief David E. Comings in his 
book “Did Man Create God” (2008) points out that if 
consciousness is a prerequisite for the soul, and 
consciousness is extinguished when brain damage causes the 
loss of core consciousness, it would also cause the loss of 
the soul. According to Comings, “While the concept of a 
soul representing the essence of an individual and living on 
after death is central to many religions, its existence is not 
supported by modern neuroscience which states that 
consciousness, the spirit and the soul are the product of 
neuronal activity and die when the person dies. This has 
major consequences for religion since without a soul there is 
no cosmic consciousness, no afterlife, no hell, no heaven and 
thus no reward in heaven for good behavior.” It is not the 
intent of this scientific treatisee to address the existence or 
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non-existence of God. It is, however, important to realize 
that the quality of and dependence on the cognizant 
connection to such a belief system can be significantly 
influential in an individual’s ability to achieve a state of 
peace and happiness. 

Other points of view may have this to say about this 
conjecture and it is these two independent views that have 
significant impact on ones happiness. According to one of us 
(BWD) it is not the existence or non-existence of God that is 
at issue in this matter. It is an individual’s state of mind that 
dictates their ‘synaptic’ reality. It has been pointed out that 
this philosophical terrain is based on excessive psycho-
religious speculation and psycho-neuro-genomic conjecture 
to explain how we created God. This is similar to 
determining whether other dimensions exist based on the 
mental competence of people. It exists or it doesn’t exist. 
Whether or not we grasp it is irrelevant. We believe the key 
points can be made about the psycho-genomic mechanisms 
of how “we” connect to the concept of God and an afterlife 
without delving into atheistic hyperbole. The existence or 
non-existence of God is an entirely different issue than that 
of whether we do or do not have a conscious connection to a 
God-presence. To base the existence of God on a healthy 
state of brain chemistry is a very sophomoric premise, and 
dangerously eclipsing the boundaries and capabilities of 
science.  

In terms of a few specific genes, Comings and 
associates (2001) were the first group to identify the role of a 
specific gene in spirituality. The gene was the dopamine D4 
receptor gene (DRD4) gene, which was found to play a role 
in novelty seeking, one of the personality traits in 
Cloninger’s Temperament and Character Inventory 
(Cloninger et al. 1993), and has been associated with 
compromised dopamine signaling in an in vitro study 
(Asghari et al., 1995). 

Comings and associates did identify genetic correlates 
of self-transcendence, but the association of this gene and 
novelty seeking linked to dopaminergic circuits did not 
emerge in a sample of substance abusers (Cohen et al. 
2009). Specifically, there was a borderline association with a 
self-forgetful sub-score but a strong association with 
spiritual acceptance. Other genes included the dopamine 
vesicular transporter gene (VMAT2), which was reported to 
be associated with spirituality. The fact that two different 
genes, DRD4 and VMAT2 have been found to associate 
with spirituality, and the fact that dopamine is the “feel 
good” neuro-chemical, may help explain why spirituality 
plays a powerful role in the human condition and why the 
majority of people derive great comfort and happiness from 
a belief in a God. It is of further interest that in the Comings 
et al study (2001), those individuals that scored high on self-
transcendence are less likely to abuse alcohol or drugs. 
Accordingly, this may be because individuals whose reward 
pathways, and possibly other interacting pathways 
(serotonergic) activated by spirituality, would have less need 
to artificially activate their reward circuitry with foreign 
molecules like ethanol and cocaine. This is, indeed, the 

central pillar of Alcoholics Anonymous 12 Steps (Gold & 
Dackis, 1984). Moreover, Borg and associates at the 
Karolinska Institute in Sweden found that the binding of 
ethanol was lowest in those with the highest scores for self-
transcendence, suggesting, “Such individuals had higher 
levels of brain serotonin”. They showed that the HTRIA gene 
[serotonin1A receptor gene] was significantly associated 
with the self-transcendence scale and with the substance of 
spiritual acceptance. It is noteworthy that the lysergic moiety 
as in LSD is similar structurally to serotonin having 
modifying effects through psychedelic spiritual experiences. 
Finally, many different plants around the world contain a 
range of psychedelic drugs (serotonergic, opioid and 
catecholaminergic), which are capable of strongly enhancing 
man’s spirituality and/or spiritual awareness. It is suggested 
that this is accomplished by providing a “powerful feeling of 
communication with a supernatural power” (Shultes et al. 
1998). Comings (2008) further points out that these 
entheogens (good-producing substances) played a profound 
and critical role in facilitating human’s early belief in a god 
or gods and in the development of religion.  

 
B. Friends, Love Partners and Mariage: 

Birds of a Feather Flock Together  
A 2002 study conducted at the University of Illinois by 

Diener and Seligman found that the most salient 
characteristics shared by the 10% of students with the 
highest levels of happiness and the fewest signs of 
depression were their strong ties to friends and family and 
commitment to spending time with them. "Word needs to be 
spread," concludes Diener. "It is important to work on social 
skills, close interpersonal ties and social support in order to 
be happy." (Diener et al. 2006). 

More recently our laboratory found evidence for family 
members carrying multiple Reward Deficiency Syndrome 
(RDS) types of behaviors (i.e. drug and alchol addiction, 
smokinging, sex addiction, pathological gambling, violence 
behavior, juvenile delinquency, criminal behavior, ADHD, 
etc.) to marry other individuals possessing the A1 allele of 
the DRD2 gene 100% of the time. This lends further support 
to the old folk concept especially observed in addiction 
rehab clinics and Psych hospitals that many individuals hook 
up with other drug addicted persons. This has been referred 
to as “Birds of a Feather Flock Together”. Have we found 
the genetic basis for this behavior?  

Of course, happiness is not a static state. Even the 
happiest of people--the cheeriest 10%--feel blue at times. 
And even the bluest still has their moments of joy 
(Bruijnzeel, Repetto, & Gold, 2004). That has presented a 
challenge to social scientists trying to measure happiness. 
That, along with the simple fact that happiness is inherently 
subjective makes the challenge even more difficult. In a 
questionnaire detailing everything they did on the previous 
day, and whom they were with at the time, and rating a 
range of feelings during each episode (happy, impatient, 
depressed, worried, tired, etc.), on a seven-point scale a 
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group of 900 women in Texas was tested with some 
surprising results. It turned out that the five most pleasurable 
and rewarding (positive) activities for these women were (in 
descending order) sex, socializing, relaxing, praying or 
meditating, and eating. Exercising and watching TV were 
not far behind. But way down the list was "taking care of my 
children," which ranked below cooking and only slightly 
above housework. The results of this rating should not be 
interpreted as meaning these activities were viewed as the 
most beneficial, productive or important; just activities 
associated with greatest feelings of pleasure. Our overall 
happiness is not merely the sum of our happy moments 
minus the sum of our angry or sad ones. In other work, 
Kahneman proposed that the belief that high income is 
associated with good mood is widespread but mostly 
illusory. People with above-average income are relatively 
satisfied with their lives but are barely happier than others in 
moment-to-moment experience, tend to be tenser, and do not 
spend more time in particularly enjoyable activities. 
Moreover, the effect of income on life satisfaction seems to 
be transient. It has been argued that people exaggerate the 
contribution of income to happiness because they focus, in 
part, on conventional achievements when evaluating their 
life or the lives of others (Kahneman et al. 2006) 

Happiness goes deeper than that, Kahneman argues in 
his 2002 book “Authentic Happiness”. As a result of his 
research, he finds three components of happiness: pleasure 
("the smiley-face piece"), engagement (the depth of 
involvement with one's family, work, romance and hobbies) 
and meaning (using personal strengths to serve some larger 
end). Of those three roads to a happy satisfied life, pleasure 
is the least consequential. He insists, "This is newsworthy 
because so many Americans build their lives around 
pursuing pleasure. It turns out that engagement and meaning 
are much more important." However if one would ask the 
“man on the street” a different response may turn up.  One of 
us (KB) decided to test this notion and found that the 
response was not surprising. One such respondent was a bus 
operator from Sydney Australia, Mr. William A. C. Fraser 
who when asked about what made him happy stated  “While 
we need a balance in our life, I am always seeking for love 
not just sex. But if it was only sex, what a way to go!”   

 
III. Biology, Politics, and Human 

Nature 
One of the biggest issues in happiness research is the 

question of how much our happiness is under our control. In 
1996, University of Minnesota researcher David Lykken 
published a paper looking at the role of genes in determining 
one's sense of satisfaction in life. Lykken, now over 76, 
gathered information on 4,000 sets of twins born in 
Minnesota from 1936 through 1955. After comparing 
happiness data on identical vs. fraternal twins, he came to 
the conclusion that about 50% of one's satisfaction with life 
comes from genetic programming (genes influence such 
traits as having a sunny, easygoing personality; dealing well 

with stress; and feeling low levels of anxiety and 
depression). Lykken found that circumstantial factors like 
income, marital status, religion and education contribute 
only about 8% to one's overall well being. He attributes the 
remaining percentage to "life's slings and arrows." 

Because of the large influence of our genes, Lykken 
proposed the idea that each of us has a happiness set point 
much like our set point for body weight. No matter what 
happens in our life--good, bad, spectacular, horrific--we tend 
to return in short order to our set range. According to 
Lykken "It may be that trying to be happier is as futile as 
trying to be taller" (Lykken 2007). 

Seligman in a New York Times article on the 
Psychology of Happiness (1997) argues, "but the cerebral 
virtues--curiosity, love of learning--are less strongly tied to 
happiness than interpersonal virtues like kindness, gratitude 
and capacity for love." 

The real question we must ask: Can a dyed-in-the-wool 
pessimist learn to see the glass as half full? The answer to 
some degree may reside in simple molecular rearrangement 
of certain genes called polymorphisms and the interaction of 
these polymorphic genes with environmental elements like 
love. There is evidence mounting that genes may play a role 
in everything from spirituality to politics and even to love 
styles. In terms of politics, our understanding of bridging of 
scientists and public policy together has its beginnings under 
the Third Reich in Nazi Germany. During the Nazi period, 
the symbiotic relationship between human genetics and 
politics served to radicalize both. The dynamic between the 
science of human heredity and Nazi politics changed the 
research practice of some of the biomedical sciences housed 
at the Kaiser Wilhelm Institute for Anthropology, Human 
Heredity and Eugenics (KWIA). It also simultaneously made 
it easier for the Nazi state to carry out its barbaric racial 
program leading, finally, to the extermination of millions of 
so-called racial undesirables. 

 
IV. Can’t Get No Satisfaction:  

“Missing the Dopamine Jackpot” 
When we talk about politics and social behaviors we 

must reflect on the song “Can’t get no satisfaction”. What do 
Janis Joplin, Charlie Parker (the “Bird”), Billy Holiday, and 
Jimmy Hendrix have in common? If you want to find 
examples of people whose brain reward circuits have gone 
haywire, the world of jazz and rock stars is probably a good 
place to look. Earlier work supporting the “dopamine 
hypothesis” related to craving behavior (Davis and Walsh, 
1970; Blum et al. 1973) came as a result of work with 
progessional athletes, rock n’ roll musicians, and other 
celebrities (Gold & Dackis, 1984; Dackis & Gold, 1985). 
Our first paper on the identification of polymorphisms of the 
dopamine D2 receptor gene and severe alcoholism led the 
way for the understanding of deficiencies in brain dopamine 
and sensation seeking (Blum et al.1990). Thus, the A1 allele 
yields receptors that don’t work as well, and that translates 
into less dopamine firing up the reward circuits, which can 
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lead to a tendency to abuse drugs and engage in impulsive, 
sensation–seeking or anti-social behavior. This includes 
problems forming relationships leading to low neuroticism 
and high extroversion (Ozkaragoz and Noble EP 2000; 
Weiss et al. 2008). 

Eisenberg and associates (2007) found that carriers of 
the A1 allele of the dopamine D2 receptor gene were more 
likely to engage in early sexual activity but were less 
inclined to develop steady relations. This is further explained 
by additional work on the relationship of the DRD2 A1 
allele and love styles.  Others have shown that statistical 
analysis revealed a significant association between the 
DRD2 TaqI A genotypes and "Eros" (a loving style 
characterized by a tendency to develop intense emotional 
experiences based on the physical attraction to the partner), 
as well as between the C516T 5HT2A polymorphism and 
"Mania" (a possessive and dependent romantic attachment, 
characterized by self-defeating emotions) (Emanuele et al. 
2007).  

This putative role in attachment has attracted the 
attention of political scientists. Fowlers group recently 
published on the association of the dopamine DRD2 gene 
polymorphisms and the tendency to affiliate with a political 
party (Dawes and Fowler 2009). They hypothesized that 
people with more effective DRD2 receptors — that is, with 
one or more A2 alleles would be more trusting and therefore 
more likely to join a political party. Utilizing information 
from the National Longitudinal Study of Adolescent Health 
(NLSAH), they reported that indeed, people with two A2 
alleles (and no A1 allele) were 8% mote more likely to form 
political attachments. In his landmark paper Fowler called it 
“the first gene ever associated with partisan attachment”.  

Guo et al (2007) looked for a link between social 
behavior (morality) and the dopamine D2 receptor gene by 
assessing delinquency rates in teenagers. The study was 
based on a cohort of more than 2,500 adolescents and young 
adults in the National Longitudinal Study of Adolescent 
Health in the United States. For DRD2, the trajectory of 
serious delinquency for the heterozygotes (A1/A2) is about 
20% higher than the A2/A2 genotype and about twice as 
high as the A1/A1 genotype, a phenomenon sometimes 
described as heterosis (LR test, P = 0.005, 2 df). The 
findings on violent delinquency closely resemble those on 
serious delinquency and depression (Haeffel et al.2008). 

While we are cognizant of free will, we must not be so 
naive that we underestimate the relationship between our 
basic social behaviors including political persuasion and 
biology. The study of genes potentially promises a better 
understanding of the constraints imposed on basic political 
behavior (See Aristotle 1996). Thus, we agree with Fowler 
and associates and also argue that biologists and political 
scientists must work together to advance a new science of 
human nature (Fowler and Schreiber, 2008).  

In simple terms, can we as scientists reduce the state of 
happiness to molecular rearrangements leading to gene 
polymorphisms? If this was that simple, then why not 
consider the following: Love relationships relate to 

polymorphisms of the DRD2 gene whereby carriers of A1 
alleles lead to an inability to form lasting relationships 
involving only EROS kind of love. However carriers with 
the appropriate serotonin polymorphism would be 
potentially happier because they can form lasting 
relationships having romantic love styles. If that isn’t 
enough, consider the fact that DRD2 A2 carriers are more 
likely to have social attachments compared to A1 carriers. 
This is further supported by earlier work from our lab 
showing the significant association of schizoid/avoidant 
behaviors in A1 carriers compared to A2 carriers (Blum et al 
1997). It is well established that schizoid/avoidant behavior 
occurs in people that are less passionate and cannot form 
meaningful relationships or attachment. Couple this with 
genospirituality and the probability, albeit small, of 
genospirituality engineering, and other as yet unidentified 
gene polymorphisms, and what emerges is a complex map of 
human nature tied to the unconscious state of happiness. 
There are multiplegenes involved in the state of happiness 
that are interactive and thus affect reward type of behaviors 
(see Figures 2,3). 

 
V. Body Size and Happiness 
Certainly in Western society “thin is in” and this 

concept more than many other more important meaningful 
health orientated doctrines drives the western world thoughts 
about self-image especially in females. The scientific 
support relating to nutraceuticals, dopamine gene 
polymorphisms, obesity and aberrant craving behavior is 
well established (Althaus et al. 2009, Stice et al, 2008, Blum 
et al. 2007, Rothman et al. 2008, Chen et al. 2007a,b). With 
this in mind our laboratory embarked on a series of studies 
to determine a potential link of body image and wellness, 
specifically happiness, by administering a customized DNA 
directed nutraceutical designed to reduce weight and 
increase well being (Blum et al 2008a, Blum et.al. 2008b, 
Blum et al. 2008c)  

One study systematically assessed the weight 
management effects of a novel experimental DNA-
customized nutraceutical, LG839 (LifeGen, Inc., San Diego, 
CA, USA). A total of 1058 subjects who participated in the 
overall D.I.E.T. study were genotyped and administered an 
LG839 variant based on polymorphic outcomes. A subset of 
27 self-identified obese subjects of Dutch descent, having 
the same DNA pattern of four out of the five candidate genes 
tested (chi-square analysis) as the entire data set, was 
subsequently evaluated. Simple t-tests comparing a more 
systemic range of physical, biochemical, emotional and 
behavioral parameters related to weight management, before 
and after 80 days of treatment with LG839, were performed. 
Statistically significant results were observed for weight 
loss, sugar craving reduction, appetite suppression, snack 
reduction, reduction of late night eating, increased 
perception of overeating, enhanced quality of sleep, 
increased happiness, and increased energy. Polymorphic 
correlates were obtained for a number of genes (LEP, 
PPAR-gamma2, MTHFR, 5-HT2A, and DRD2 genes) with 
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positive clinical parameters tested in this study. Of all the 
outcomes and gene polymorphisms, only the DRD2 gene 
polymorphism (A1 allele) had a significant Pearson 
correlation with days on treatment (r=0.42, P=0.045). If 
these results are confirmed in additional rigorous, controlled 
studies, we carefully suggest that DNA-directed targeting of 
certain regulator genes, along with customized nutraceutical 
intervention, provides a unique framework and strategic 
modality to not only combat obesity but induce a state of 
happiness in the individual (Blum et al. 2008c; Blum et al 
2008d). 

Comparisons between obese patients and drug-addicted 
patients have been made for decades. More recently, 
scientific progress (i.e., better imaging technology) has 
allowed direct comparisons and evidence points to hedonic-
eating resembling drug-taking in many ways from both 
neurological and psychosocial perspectives (Volkow & 
Wise, 2005) (Joranby, Frost-Pineda & Gold, 2005). In a 
recent article involving brain dopaminergic pathways and 
implications for understanding obesity, Wang and co-
workers provided a succinct and compelling argument for 
the role of the dopamine D2 receptor and obesity. Brain 
imagining studies in humans implicate the involvement of 
dopamine (DA) modulated circuits in pathologic eating 
behaviors(s). Food cues increase striatal extracellular DA, 
providing evidence for the involvement of DA in the 
nonhedonistic motivational properties of food. Similar to 
drug–addicted subjects, striatal DA D2 receptor availability 
is reduced in obese individuals, which predispose obese 
subjects to seek food as a means to temporarily compensate 
for understimulated reward circuits. Obese subjects have 
increased metabolism in the somatosensory cortex, which 
suggests an augmented sensitivity to the sensory properties 
of food. The reduction in DA D2 receptors in obese subjects 
coupled with the enhanced sensitivity to food palatability 
could make food their most “salient” reinforcer putting them 
at risk for compulsive eating and obesity. Moreover, in 
addition to amplifying the consequences of the dopaminergic 
genetic predisposition, the authors hypothesize that the 
development of dopamine resistance, possibly due to lost 
dopamine sensitivity in a similar manner as insulin, leptin 
and other endocrine hormones, plays a role in catalyzing the 
excessive drive to stimulate dopamine-based reward 
sensations. To date much research has been accomplished 
concerning the potential of sugar solutions on the 
neurogenetics and neurochemistry of brain as it relates to its 
addiction liability. The consensus of this research is that 
glucose, fructose and sucrose may act differently in the brain 
but are all addicting substances (Davis et al. 2008; Rada et 
al. 2005; Chang et al. 2008; Blass, 2003; Hodgekins et al. 
2004; Grimm et al.2008; Serre et al. 2007; Gearhardt et al. 
2009).  

The identification of a specific gene that imparts risk 
leads to information about the method of causation of any 
disease. Being cognizant about the role of polygenic 
inheritance in complex diseases such as obesity, it is 
necessary to make note of certain singular discoveries. For 

example, the FTO gene (discovered by a genome–wide 
association study using the HapMap) is unquestionably 
important in relation to inheritance of BMI (Scuteri et al. 
2007) and could be targeted by administering omega 3 fatty 
acid. It is this type of information that holds promise for 
future research and potential gene guided nutritional targets 
that provide information to develop scientifically sound 
nutrigenomic solutions (Blum et al. 2009). The results from 
these studies suggest that multiple but similar circuits are 
disrupted (genetically) in obesity and drug addiction (under 
the rubric of RDS) and further suggest that strategies aimed 
at improving DA function (Stice et al 2008) might not only 
be beneficial in the treatment of and prevention of obesity 
but also improve one’s mood and thus their state of 
happiness (Wang et al. 2009).  

 
VI. The Pleasure Brain 
A major question associated with Deepak Chopra’s 

view that humans lose free will because of the frailty of 
becoming obsessed or addicted to some substance and/or 
behavior, is why humans are so susceptible to becoming 
addicted to tobacco, alcohol, drugs, sex and gambling. There 
are at least three major motivations in life “hunger, thirst and 
sex.” If we want to keep from starving, we have to eat. To 
ensure that we do, the brain sets up a mechanism whereby 
we feel hunger, thus signaling the time to eat. Moreover, if 
we want our species to survive, we must reproduce, to 
ensure that happens, the process has also been made 
pleasurable. Certainly eating, sex and love are called natural 
rewards and are critical to the survival of the species. It is 
further understood that neuronal pathways are rich in 
dopamine. Thus the reason we become easily addicted to 
drugs, alcohol, gambling, sex and other activities is that 
these substances and activities also commonly stimulate the 
same pleasure-producing dopamine reward pathways. 

While the fact that drugs of abuse such as alcohol, 
cocaine, speed and nicotine stimulate the release of 
dopamine explains part of the question of why humans 
become addicted to things, this does not explain why some 
people have serious problems with addictions. While 
environmental factors play a role, there is a significant 
variation in addictive potential among individuals exposed to 
the same environment or even substances (Hoebel, Avena, 
Borcarsly, & Rada, 2009, Avena, Rada & Hoebel, 2009).  
Genetic factors may also contribute to the drug abuse-
derived pleasureform; in one genomic study on rats exposed 
to chronic methamphetamine abuse, the SLC6A gene and its 
variants were shown to be altered upon exposure to 
methamphetamine (Kobeissy, et al., 2008)(Gold, et al., 
2009). The SLC6A gene is involved in cocaine abuse, 
alcohol dependence, smoking behavior, juvenile 
delinquency, pathological aggression, bipolar disorder, 
schizophrenia, ADHD, impulsive aggression, cognitive 
impulsity and is a major component in the happiness gene 
map (see Figure 4 and Table 2). In 1995 one of us (KB) 
coined the term “RDS (Blum et al. 1996; Comings et al 
2000; Blum et al. 2000). This disorder is due to genetic 
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defects in the dopamine reward pathways. As a result of 
such defects the natural rewards are no longer sufficient to 
improve mood and provide pleasure, and affected 
individuals pursue an excessive amount of “unnatural 
rewards” such as from alcohol, nicotine, drugs, gambling, 
sex and risk taking in the form of dangerous sports, such 
bungie and base jumping, sky diving, extreme skiing, race 
car driving, video gaming and others to stimulate their 
reward pathways  

A test of this hypothesis has been successfully carried 
out by others in two strains of rodents. One strain liked 
drinking alcohol more than drinking water; the other strain 
did not. If the preference for alcohol was due to a defect in 
the dopamine D2 receptor, then increasing the level of D2 
receptor in the reward pathways should eliminate the alcohol 
preference. This was accomplished by injecting copies of the 
D2 receptor gene directly in the nucleus accumbens. This 
resulted in a temporary over expression of the D2 receptors 
that lasted several days. The over expression of the D2 
receptor gene reduces alcohol intake demonstrating that high 
levels of the D2 receptor gene are protective against alcohol 
abuse (Thanos et al 2001).  

 
VII. The Happiness Brain 
There are many theories as to what constitutes the state 

of happiness in humans, as we have discussed earlier. We 
believe that Richard Bolstad (2006) best summed it up –“ 
Success means getting what you want: happiness means 
wanting what you get “ 

Over the past 10,000 years Homo sapiens have evolved 
as much as 100 times faster than at any other time. Human 
beings have evolved an emotional system that leads them to 
be generally happy, to think positively, and to quickly adjust 
to both positive and negative events. A strong and 
supportive social network of friends, family, and helping 
others are among the greatest contributors to happiness. 
Helping others may provide a significant contribution to the 
positive effects of religion on longevity and health. In fact, 
Christian, Jewish, Buddhist, Islamic, and Native American 
spiritual traditions all emphasize the happiness benefits of 
helping people. 

Post (2005) suggests that altruism and volunteerism are 
associated with happiness, improved mood, enhanced self-
esteem, and better mental and physical health; and that 
helping others, per se, may be a major part of the increased 
longevity seen in religious versus non-religious individuals. 
However others have rejected the idea that religion was a 
key factor. They concluded in their studies of over 8,832 
subjects that volunteering, rather than its religious context, 
explained the beneficial effects and happiness (Musick et al. 
1999). These findings are not so simple and cannot be taken 
without understanding that we really cannot determine 
whether a confound drives an observed correlation. That is, 
that correlational data is always vulnerable to potential third-
variable confounds. 

Another facet of certain environmental elements that 
may affect one’s happiness and ultimately longevity is 

“being in control”. Langer (1989) carried out a landmark 
study that suggested that “being in control” resulted in 
greater longevity. In his study performed in a nursing home 
for the elderly, one group of subjects was given a plant and 
told to look after it, they were responsible for the plant’s 
health. Another group was also given a plant but told that the 
staff would look over the plant. Over the next 18 months 
twice as many of those who were not “in control” of their 
plants died compared to those “in control” of their plants.  

As we stated earlier, wealth does not necessarily 
correlate with happiness. In fact, as pointed out in Comings 
book “Did Man Create God,” a major reason for the lack of 
correlation between Gross National Product (GNP) and 
happiness is that people quickly adapt to a wide range of 
circumstances. He stated, “Someone inheriting or winning a 
great deal of money may be temporarily be happier, but they 
soon settle back to their previous innate level of happiness. 
The same holds for those with progressively increasing 
yearly incomes.” 

In support of this notion Allen Parducci (1995) 
suggested that after each raise, people adapt and return to a 
previous level of happiness (a set point genetically 
programmed), a phenomena he termed “hedonic treadmill.”  

 
VIII. Proposed Happiness Gene Map 
In this commentary we have taken the opportunity to at 

least propose a schematic of a number of potential genes (a 
sampling) and their polymorphisms including SNPs to 
encourage others to investigate this very intriguing and 
important area of neuroscience. The genes listed have not all 
been tied to happiness per se. But, we believe that because of 
the effects these gene polymorphisms have on both the 
Central Nervous System (CNS) and peripheral systems, 
targeting these loci will have profound influence on health 
and wellness for the organism (See Figure 1) This will 
ulitamately impact the happiness experience (Table 1). Our 
view is that since many of aberrant behaviors are a 
consequence of and fall under RDS, one initial goal in the 
scientific pursuit of happiness in the human would be to first 
identify those gene polymorphisms associated with RDS and 
then utilize genomic principles to develop novel tailored 
made pro-happiness agonists utilizing immunological 
compatible (‘body friendly’) natural substances (Blum et al. 
1996; Blum et al.2009). It is important to realize that 
everything that our brain does is ultimately the result of an 
interaction between our genes and our environment. For 
some traits, our genes play a major role, for some others 
environment is a primary factor, and for most it is a 
combination of the two. On average, depending upon the 
trait, the genetic contribution accounts for 40 to 90 percent 
of a trait. In the latter case it is a combination of many genes, 
referred to as “polygenic inheritance” (Stern 1973). To 
reiterate, it is well established that “polygenic inheritance” is 
due to the additive and epistatic interaction of many genes, 
each accounting for only a small percent of the total trait and 
interacting with the environment (Comings 2003). 
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Table 1: Proposed Happiness Gene Map with gene denoted, the SNPs involved and references. 

Gene SNP Reference  
DRD2 CTGGACGTCCAGCTGGG

CGCCTGCCT[C/T]GACCA
GCACTTTGAGGATGGCT
GTG 

Van der Zwaluw CS, Engels RC, Vermulst AA, Franke B, Buitelaar J, Verkes RJ, 
Scholte RH (2009) Interactions between dopamine D2 receptor genotype and parental 
rule-setting in adolescent alcohol use: evidence for a gene-parenting interaction. Mol 
Psychiatry. Feb 24 
 
Ikeda M, Yamanouchi Y, Kinoshita Y, Kitajima T, Yoshimura R, Hashimoto S, 
O’Donovan MC, Nakamura J, Ozaki N, Iwata N. (2008) Variants of dopamine and 
serotonin candidate genes as predictors of response to reseridone treatment in first-
episode schizophrenia. Pharamcogenomics 9(10), 1437-43 
 
Huang W, Payne TJ, Ma JZ, Beuten J, Dupont RT, Inohara N, Li MD. (2009) 
Significant association of ANKK1 and detection of a functional polymorphism with 
nicotine dependence in an African-American sample. Neuropsychopharmacology 
34(2), 319-30 
 
Ballon N, Leroy S, Roy C, Bourdel MC, Olie JP, Charles-Nicolas A, Krebs MO, Poirier 
MF. (2007) Polymorphisms TaqI A of the DRD2, Ball of the DRD3, exon III, repeat of 
the DRD4, and 3’ UTR VNTR of the DAT: association with childhood ADHD in male 
African-Caribbean cocaine dependents? Am J Med Genet B Neuropsychiatr Genet. 
144B(8), 1034-41 
 
 

 AGGAACTCCTTGGCCTA
GCCCACCCT[G/T]CTGCC
TTCTGACGGCCCTGCAA
TGT 

Huang W, Payne TJ, Ma JZ, Beuten J, Dupont RT, Inohara N, Li MD. (2009) 
Significant association of ANKK1 and detection of a functional polymorphism with 
nicotine dependence in an African-American sample Neuropsychopharmacology. 
34(2), 319-30 

 CTGCTTCCCACCTCCCT
GCCCAGGCC[A/G]GCCA
GCCTCACCCTTGCGAAC
CGTG 

Lucht M, Barnow S, Schroeder W, Grabe HJ, Rosskopf D, Brummer C, John U, 
Freyberger HJ, Hermann FH. (2007) Alcohol consumption is associated with an 
interaction between DRD2 exon 8 A/A genotype and self-directedness in males 
Neuropsychobiology 56(1), 24-31 

 GTCACTATTATGGTTTTT
ATTACTAT[G/T]GCTCTT
TTTGAGGAATTGGGAAA
TT 

Preuss UW, Zill P, Koller G Bondy B, Sokya M. (2007) D2 dopamine receptor gene 
haplotypes and their influence on alcohol and tobacco consumption magnitude in 
alcohol-dependent individuals Alcohol Alcohol. 42(3), 258-66 

 CTGACTCTCCCCGACCC
GTCCCACCA[C/T]GGTCT
CCACAGCACTCCCGACA
GCC 

Wu SN, Gao R, Xing QH, Li HF, Shen YF, Gu NF, eng GY, He L (2006) Association 
of DRD2 polymorphisms and chlorpromazine-induced extrapyramidal syndrome in 
Chinese schizophrenic patients Acta Pharmacol Sin. 27(8), 966-70 
 
Monakhov MV, Golimbet VE, Chubabriia KV, Zykov VV, Kovtun AL, Karpov VL. 
(2007). The association study of the DRD2 gene C939T polymorphism and 
schizophrenia Zh Nevrol Psikhiatr Im S S Korsakova 107 (10),58-60 

 CCACCAGCTGACTCTCC
CCGACCCGT[C/G]CCAC
CACGGTCTCCACAGCAC
TCCC 

Shi J, Gershon ES, Liu C. (2008) Genetic associations with schizophrenia: Meta-
analysis of 12 candidate genes Schizophr Res 104(1-3), 96-107 

 ACCCATCTCACTGGCCC
CTCCCTTTC[A/C]CCCTC
TGAAGACTCCTGCAAAC
ACC 

Sasabe T, Furukawa A, Matsusita S, Higuchi S, Ishiura S. (2007) Association analysis 
of the dopamine receptor D2 (DRD2) SNP rs1076560 in alcoholic patients Neurosci 
Lett. 412(2), 139-42 
 
Bertolino A, Fazio L, Caforio G, Blasi G, Rampino A, Romano R, DiGiorgio A, 
Taurisano P, Papp A, Pinsonneault J, Want D, Nardini M, Popolizio T, Sadee W. 
(2009) Functional variants of the dopamine receptor D2 gene modulate prefronto-
striatal phenotypes in schizophrenia Brain 132(Pt 2), 417-25 

 TTTTGCTGAGTGACCTT
AGGCAAGTT[G/T]CTTAC
CTTCTATGAGCCTGTTT
CCT 

 Glatt SJ, Faraone SV, Lasky-Su JA, Kanazawa T, Hwu HG, Tsuang MT. (2008) 
Family-based association testing strongly implicates DRD2 as a risk gene for 
schizophrenia in Han Chinese from Taiwan Mol Psychiatry (in press) 
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 TGTGATGAATGGGTGCC
AAATACACA[A/G]ATAC
AGAATCTAAGAAAACA
CATGG 

Glatt SJ, Faraone SV, Lasky-Su JA, Kanazawa T, Hwu HG, Tsuang MT (2008) 
Family-based association testing strongly implicates DRD2 as a risk gene for 
schizophrenia in Han Chinese from Taiwan Mol Psychiatry (in press) 

 ctagaggaagtgatgttcaacagaca[
A/G]acaactgaaggatgtgtaggaa
tta 

Xing Q, Qian X, Li H, Wong S, Wu S, Feng G, Duan S, Xu M, Gao R, Qin W, Gao J, 
Meng J, He L. (20070 The relationship between the therapeutic response to 
reisperidone and the dopamine D2 receptor polymorphism in Chinese schizophrenia 
patients Int J Neuropsychopharmacol 10(5),631-7 

 TGGAAGTCATGTGCTTT
GTATGAAAC[A/G]CCTT
GGAATGCTGATAAGTTT
AATT 

Hwang R, Shinkai T, De Luca V, Muller DJ, Ni X, Macciardi F, Potkin S, Lieberman 
JA, Meltzer HY, Kennedy JL. (2005) Association study of 12 polymorphisms spanning 
the dopamine D (2) receptor gene and clozapine treatment response in two treatment 
refractory/intolerant populations Psychopharmacology (Berl) 181(1), 179-87 

 GTCTAAAGCAAATGGA
ACCTTTAGGG[A/G]GAG
AGATTTGTGTTTGCTGT
GTCCC 

Huang W, Payne TJ, Ma JZ, Beuten J, Dupont RT, Inohara N, Li MD. (2009) 
Significant association of ANKK1 and detection of a functional polymorphism with 
nicotine dependence in an African-American sample Neuropsychopharmacology. 
34(2), 319-30 

 GAGGGGACTGGGGTCA
GGCCTCATTC[A/G]GGTT
CCCTAGAGTGGAAAGG
ATTGG 

Huang W, Payne TJ, Ma JZ, Beuten J, Dupont RT, Inohara N, Li MD. (2009) 
Significant association of ANKK1 and detection of a functional polymorphism with 
nicotine dependence in an African-American sample Neuropsychopharmacology. 
34(2), 319-30 

 GTATcagacagatctaggctcaaat
a[A/C]cagcttcagttctcaccacctg
tgt 

Huang W, Payne TJ, Ma JZ, Beuten J, Dupont RT, Inohara N, Li MD. (2009) 
Significant association of ANKK1 and detection of a functional polymorphism with 
nicotine dependence in an African-American sample Neuropsychopharmacology. 
34(2), 319-30 

 CCTGAGTGCACAGGATG
CTGGAGCCT[C/T]CCAGT
TTCTCTGGCTTTCATCTC
GT 

Laucht M, Becker K, Frank J, Schmidt MH, Esser G, Treutlein J, Skowronek MH, 
Schumann G Genetic variation in dopamine pathways differentially associated with 
smoking progression in adolescence.  J Am Acad Child Adolesc Psychiatry 2008 Jun; 
47(6): 673-81  

 AATCCCCCAACCCCTCC
TACCCGTT[-
/C]CAGGCCGGGGATCGC
CGAGGAGGTA 

Shi J, Gershon ES, Liu C. (2008) Genetic associations with schizophrenia: Meta-
analyses of 12 candidate genes. Schizophr Res. 104(1-3), 96-107. 
 
Ton TG, Rossing MA, Bowen DJ, Srinouanprachan S, Wicklund K, Farin FM. (2007) 
Genetic polymorphisms in dopamine-related genes and smoking c essation in women: a 
prospective cohort study.  Behav Brain Funct. 28, 3:22 
 
Parsons MJ, Mata I, Beperet M, Iribarren-Iriso F, Arroyo B, Sainz R, Arranz MJ, 
Kerwin R A. (2007) Dopamine D2 receptor gene-related polymorphism is associated 
with schizophrenia in a Spanish population isolate Psychiatr Genet. 17(3), 159-63 

 GAGGACCCAGCCTGCA
ATCACAGCTT[A/G]TTAC
TCTGGGTGTGGGTGGGA
GCGC 

Ikeda M, Yamanouchi Y, Kinoshita Y, Kitajima T, Yoshimura R, Hashimoto S, 
O’Donovan MC, Nakamura J, Ozaki N, Iwata N. (2008) Variants of dopamine and 
serotonin candidate genes as predictors of response to reseridone treatment in first-
episode schizophrenia Pharmacogenomics 9(10), 1437-43 

5HT2A  GCTCAATGGTTGCTCTA
GGAAAGCAG[C/T]ATTC
TGAAGAGGCTTCTAAAG
ACAA 

Hawi Z, Segurado R, Conroy J, Sheehan K, Lowe N, Kirley A, Shields D, Fitzgerald 
M, Gallagher L, Gill M. (2009) Preferential transmission of paternal alleles at risk 
genes in attention-deficit/hyperactivity disorder Am J Human Genet. 77(6), 958-65 

 CTGTGAACTCAGGAGCA
AGTGCACAC[A/G]TTGC
TTATCACTTACCAGAAG
CATT 

Unschuld PG, Ising M, Erhardt A, Lucae S, Kloiber S, Kohli M, Salyakina D, Welt T, 
Kern N, Lieb R, Uhr M, Binder EB, Muller-Mysok B, Holsboer F, Keck ME. (2007) 
Polymorphisms in the serotonin receptor gene HT2RA are associated with quantitative 
traits in panic disorder Am J Med Genet B Neuropsychiatr Genet. 144B(4), 424-9 

 CTCTGGTTTTAAGCAAG
TCATTTAAT[-
/C/T]GGAGTTTTTTTTCT
CCCATAAAATG 

Oades RD, Lasky-Su J, Christiansen H, Faragone SV, Sonuga-Barke EJ, Banaschewski 
T, Chen W, Anney RJ, Buitelaar JK, Ebstein RP, Franke B, Gill M, Miranda A, 
Roeyers H, Rothenberger A, Sergeant JA, Steinhausen HC, Taylor EA, Thompson M, 
Asherson P. (2008) The influence of serontonin- and other genes on impulsive 
behavioral aggression and cognitive impulsivity in children with attention-
deficit/hyperactivity disorder (ADHD): Findings froma family-based association test 
(FBAT) analysis. Behav Brain Funct. 4, 48 

 aaatggtcctaccatctatccagata[C
/T]acagcttaaaaacttaggagtctct 

Oades RD, Lasky-Su J, Christiansen H, Faragone SV, Sonuga-Barke EJ, Banaschewski 
T, Chen W, Anney RJ, Buitelaar JK, Ebstein RP, Franke B, Gill M, Miranda A, 
Roeyers H, Rothenberger A, Sergeant JA, Steinhausen HC, Taylor EA, Thompson M, 
Asherson P. (2008) The influence of serontonin- and other genes on impulsive 
behavioral aggression and cognitive impulsivity in children with attention-
deficit/hyperactivity disorder (ADHD): Findings froma family-based association test 
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(FBAT) analysis. Behav Brain Funct.  4,48 
 TGCTATTTGTAATGCTG

CTTATTAGA[G/T]ACATC
GCTGATCCTCCTGTCAA
CTC 

Unschuld PG, Ising M, Erhardt A, Lucae S, Kloiber S, Kohli M, Salyakina D, Welt T, 
Kern N, Lieb R, Uhr M, Binder EB, Muller-Mysok B, Holsboer F, Keck ME. (2007) 
Polymorphisms in the serotonin receptor gene HT2RA are associated with quantitative 
traits in panic disorder Am J Med Genet B Neuropsychiatr Genet. 144B(4), 424-9 

 ATGAACCAAATTGCATG
AGCTCTATT[A/G]TGTGC
CCCTCTTGTAATATAAA
AAT 

Giegling I, Hartmann AM, Moller RJ, Rujescu D (2006) Anger- and aggression-related 
traits are associated with polymorphisms in the 5-HT-2A gene J Affect Disord. 96(1-
2), 75-81 

 CAGGCAGAATTTCCACA
AATGAAATG[C/G]AAAT
TCAGATATATATCTCTT
AATC 

Unschuld PG, Ising M, Erhardt A, Lucae S, Kloiber S, Kohli M, Salyakina D, Welt T, 
Kern N, Lieb R, Uhr M, Binder EB, Muller-Mysok B, Holsboer F, Keck ME. (2007) 
Polymorphisms in the serotonin receptor gene HT2RA are associated with quantitative 
traits in panic disorder Am J Med Genet B Neuropsychiatr Genet. 144B(4), 424-9 

 TCACTCATAACTGAAGA
TCATTTCAC[C/T]TTTGA
ATGAGAATTTGTCTCTG
AAG 

McMahon FJ, Buervenich S, Charney D, Lipsky R, Rush AJ, Wilson AF, Sorant AJ, 
Papanicolaou GJ, Laje G, Fava M, Trivedi MH, Wisniewski SR, Manji H. (2006) 
Variation in the gene encoding the serotonin 2A receptor is associated with outcome of 
antidepressant treatment Am J Hum Genet 78(5), 804-14 

 TGGGCAGAGGAGGGGA
AGGGTCACTG[C/T]ACTC
AGGGACAAGAGAAGGG
GTGGG 

Unschuld PG, Ising M, Erhardt A, Lucae S, Kloiber S, Kohli M, Salyakina D, Welt T, 
Kern N, Lieb R, Uhr M, Binder EB, Muller-Mysok B, Holsboer F, Keck ME 
Polymorphisms in the serotonin receptor gene HT2RA are associated with 
quantitative traits in panic disorder Am J Med Genet B Neuropsychiatr Genet. 2007 
Jun 5; 144B(4):424-9 

 ATCAGTGTGGTCACTTC
ACTGCTTGC[C/G]AAGG
ATTCCATCTAATTCTGA
GGAA 

Giegling I, Hartmann AM, Moller RJ, Rujescu D.(2006) Anger- and aggression-related 
traits are associated with polymorphisms in the 5-HT-2A gene  J Affect Disord. 96 (1-
2), 75-81 

 AGGCTCTACAGTAATGA
CTTTAACTC[C/T]GGAGA
AGCTAACACTTCTGATG
CAT 

Benedetti F, Barbini B, Bernasconi A, Fulgosi MC, Colombo C, Dallaspezia S, 
Gavinelli C, Marino E, Pirovano A, Radaelli D, Smeraldi E . (2008) Serotonin 5-HT2A 
receptor gene variants influence antidepressant response to repeated total sleep 
deprivation in bipolar disorder. Prog Neuropsychopharmacol Biol Psychiatry. 
32(8),1863-6 
 
Saiz PA, Garcia-Portilla MP, Paredes B, Arango C, Morales B, Alvarez V, Coto E, 
Bascaran MT, Bousono M, Bobes. J. (2008) Association between the A-1438G 
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 GACCTGAAAATAGGTG
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 tggttcactgcatattcccagtaatt[C/
G]gaacaatgcctgacatgaagtaga
c 
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 TTAGAATGTCTGAATTA
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TGCGACTGCTGTGAATT
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 TTGATTTCGGTAGTCAT
AACACCACC[C/T]TGGA
AGGCACCCTAGATAGA
GGTCA 
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 TTCATTCTACCTGTCTTT
AGTATCAT[A/G]GGGGT
AGTTACCTCAGCGGGGG
TAG 
 

Hotta K, Nakata Y, Matsuo T, Kamohara S, Kotani K, Komatsu R, Itoh N, Mineo I, 
Wada J, Masuzaki H, Yoneda M, Nakajima A, Miyazaki S, Tokunaga K, Kawamoto M, 
Funahashi T, Hamaguchi K, Yamada K, Hanafusa T, Oikawa S, Yoshimatsu H, Nakao 
K, Sakata T, Matsuzawa Y, Tanaka K, Kamatani N, Nakamura Y. (2008) Variations in 
the FTO gene are associated with severe obesity in the Japanese J Hum Genet 53(6), 
546-53 
 

 ttgctcaaggtcacacagtaacctta[A
/G]gtaggcaggataagctctggttctg 
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 TATGATGGTTAGGTTAG
GTTGCAAGT[C/T]TTGGA
ATATATGCAGAGGAATA
ACT 
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 TTATAAACCTCTAAAAT
AGTTACTAA[A/G]TAAG
TTATTCTTTTAGGTATTT
TTC 
 

Grant SF, Li M, Bradfield JP, Kim SE, Annaiah K, Santa E, Glessner JT, Casalunovo 
T, Frackelton EC, Otieno FG, Shaner JL, Smith RM, Imielinski M, Eckert AW, 
Chiavacci RM, Berkowitz RI, Hakonarson H. (2008) Association analysis of the FTO 
gene with obesity in children of Caucasian and African ancestry reveals a common 
tagging SNP PLoS ONE 3(3), e1746 

 TTTTATTTCCGCAATCA
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TTCTTTTTTGCTTCGCAT
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 TAGCATTTTTCTGGAGC
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 GAGCACAGGTGGAGAG
AAAGGGGAGT[A/G]AGA
GAAGCAAAGAAGAAAA
GCCTTT 
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ATGAGTTTTGTTGGACA
GATT 
 

Hotta K, Nakata Y, Matsuo T, Kamohara S, Kotani K, Komatsu R, Itoh N, Mineo I, 
Wada J, Masuzaki H, Yoneda M, Nakajima A, Miyazaki S, Tokunaga K, Kawamoto M, 
Funahashi T, Hamaguchi K, Yamada K, Hanafusa T, Oikawa S, Yoshimatsu H, Nakao 
K, Sakata T, Matsuzawa Y, Tanaka K, Kamatani N, Nakamura Y. (2008) Variations in 
the FTO gene are associated with severe obesity in the Japanese J Hum Genet 53(6), 
546-53 
 

 CTACATCTCCTACTTAG
CCGAGGTCT[C/T]TTCAC
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 agagtgaataaaattatttctaaatt[C/

T]atgcttcataccgtgtgtaatttag 
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 tgttgcaacagagatgatggcagttt[C
/T]ggccacggtgtaagaagcagagg
tg 
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TNF 
Alpha 

GGGAAGCAAAGGAGAA
GCTGAGAAGA[C/T]GAA
GGAAAAGTCAGGGTCT
GGAGGG 
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 GGAGGCAATAGGTTTTG
AGGGGCATG[A/G]GGAC
GGGGTTCAGCCTCCAGG
GTCC 
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 TGGCCCAGAAGACCCCC
CTCGGAATC[A/G]GAGC
AGGGAGGATGGGGAGT
GTGAG 
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 TCTTTCTGCATCCCCGTC
TTTCTCCA[C/T]GTTTTTT
TCTCTCCATCCCTCCCTA 
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 GTTGAATGCCTGGAAGG
TGAATACAC[A/G]GATG
AATGGAGAGAGAAAAC
CAGAC 
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(2008) Association of donor inflammation- and apoptosis-related genotypes and 
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MANEA CATTTTACAATAGATAA
ATGCTTGTG[C/T]TACCT
AAAGCACTTAGCACACA
GTT 
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Substance dependence low-density whole genome association study in two distinct 
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Leptin OB gctctgggaatgtctatcctatgcaa[C
/T]ggagataaggactgagatacgcc
ct 
 

Jiang Y, Wilk JB, Borecki I, Williamson S, DeStefano AL, Xu G, Liu J, Ellison RC, 
Province M, Myers RH. (2004) Common variants in the 5’ region of the leptin gene are 
associated with body mass index in men from the National Heart, Lung, and Blood 
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 atgcaatggagataaggactgagata[
C/T]gccctggtctcctgcagtaccct
ca 
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 GGAGCCCCGTAGGAATC
GCAGCGCCA[A/G]CGGT
TGCAAGGTAAGGCCCCG
GCGC 
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 AAGTTCCTGACCTCTGA
ATGAGAGGG[A/G]CTGT
GTAAGGCCAATGCCTGG
GAGG 
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 aataaaaataaaTGTTCTTCCT
TGCA[A/T]TGAAGTTAA
ATATGTAAATTCTCAA 
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 ACTTAGGTATTAGAGGG
TGGCCATTA[C/T]TTGAG
AGTGACTATGACCACAG
TTA 
 

Jiang Y, Wilk JB, Borecki I, Williamson S, DeStefano AL, Xu G, Liu J, Ellison RC, 
Province M, Myers RH. (2004) Common variants in the 5’ region of the leptin gene are 
associated with body mass index in men from the National Heart, Lung, and Blood 
Institute Family Heart Study Am J Hum Genet. 75(2), 220-30 

 TGGGTGAATGTGTTATG
CTCTCTCCC[A/G]CCACC
ATGTCTTTATACCCCCT
GAT 
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 CTCCCAGTGGGTGGGAG
AGAAAGGAC[A/G]TAAG
GAAGCAAGTGGTAAAG
GCCCT 
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PEMT atcccttcaccAGAGTGATTT
CCTCG[A/C]GGCAGGTG
CCTGGGGTAGCCACTGG 
 

Liu Y, Zhang H, Ju G, Zhang X, Xu Q, Liu S, Yu Y, Shi J, Boyle S, Wang Z, Shen Y, 
Wei J. (2007) A study of the PEMT gene in schizophrenia Neurosci Lett 424(3), 203-6 
 

 GGACTGCCTGGTTGTGC
TTCGGACCC[A/G]GAGG
CAGACAGAGGAGGCCT
TTGAA 
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MAO-A CCCACTAGGCAAGCCTC
CTAAAAGCA[A/G]TATG
GTTGTAGATCACTGGAA
AATA 
 

Kim H, Lee H, Rowan J, Brahim J, Dionne RA. (2006) Genetic polymorphisms in 
monoamine neurotransmitter systems show only weak association with acute post-
surgical pain in humans. Mol Pain 2,24 

 GTAAACATGCAAACTGA
AACATTAGC[A/G]CCCA
TTTATTCAGCATCTTAG
AAGA 
 

Lin YM, Davamani F, Yang WC, Lai TJ, Sun HS. (2008) Association analysis of 
monoamine oxidase A gene and bipolar affective disorder in Han Chinese Behav Brain 
Funct. 4,21 

 GAGTGAAGGCCAGGTA
CAGAGGAAAT[A/G]AAG
CATTCCAAATAATGCCA
GGTAA 

Kim H, Lee H, Rowan J, Brahim J, Dionne RA. (2006) Genetic polymorphisms in 
monoamine neurotransmitter systems show only weak association with acute post-
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 CCAAAGTTAACTTGTGA
ACCCTTCTA[A/G]TAAAC
TGCTCCAAGATATGACA
AAA 
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 GTTTGCCATGGATGAAC
CACCAGGAT[A/G]GTGG

Rommelse NN, Altink ME, Arias-Vasquez A, Buschgens CJ, Fliers E, Faraone SV, 
Buitelaar JK, Sergeant JA, Oosterlaan J, Franke B. (2008) Differential association 
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GGGAGACAGAAAAGGT
TGATG 
 

between MAOA, ADHD and neuropsychological functioning in boys and girls. Am J 
Med Genet B Neuropsychiatr Genet. 147B(8), 1524-30 

 GGAAAATTCCCCTTCCC
CTAAGACAT[C/T]CACCC
TTCTGGTTTGGGTAATT
CCT 
 

Kim H, Lee H, Rowan J, Brahim J, Dionne RA. (2006) Genetic polymorphisms in 
monoamine neurotransmitter systems show only weak association with acute post-
surgical pain in humans. Mol Pain 2,24 

 GCAGAGAGAAACCAGT
TAATTCAGCG[G/T]CTTC
CAATGGGAGCTGTCATT
AAGT 
 

Lin YM, Davamani F, Yang WC, Lai TJ, Sun HS. (2008) Association analysis of 
monoamine oxidase A gene and bipolar affective disorder in Han Chinese Behav Brain 
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Ni X, Sicard T, Bulgin N, Bismil R, Chan K, McMain S, Kennedy JL. (2007) 
Monoamine oxidase a gene is associated with borderline personality disorder. 
Psychiatr Genet 17(3), 153-7 

 GTGCATGATGTATTACA
AGGAGGCC[G/T]TCTGG
AAGAAGAAGGGTAGGC
TGCT 
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 AGAGAAGGAAGTGGTG
TCCCCACAAA[G/T]GAA
TTGCTAAGGAGTTCCAC
AGCCT 
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 AAGAGAAAACAAAGCT
GAAATGCTGC[A/G]AGT
CAATAATATCGTTGCTT
TAACA 
 

Kim H, Lee H, Rowan J, Brahim J, Dionne RA. (2006) Genetic polymorphisms in 
monoamine neurotransmitter systems show only weak association with acute post-
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 TTTGACAACTATTTCTA
GAATTTGCA[C/T]TGAAC
TCTGCTTTTCCTTTTAAA
TT 
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monoamine neurotransmitter systems show only weak association with acute post-
surgical pain in humans. Mol Pain 2,24 

 GGTCTCGGGAAGGTGAC
CGAGAAAGA[C/T]ATCT
GGGTACAAGAACCTGA
ATCAA 
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Huang S, Cook DG, Hinks LJ, Chen XH, Ye S, Gilg JA, Jarvis MJ, Whincup PH, Day 
IN. (2005) CYP2A6, MAOA, DBoH, DRD4, and 5HT2A genotypes, smoking 
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CRH CTGTCCCACAACATGGG
GTCTTACAG[C/T]TCTTT
GATGTATCCCCCCACAG
GGG 
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 GCCTCTGGGGTCACCAG
GTACATCTT[C/T]GATCT
TGGCCACACTGGAGAGT
CAA 
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marker for suicidality in depressed males exposed to low stress. Genes Brain Behav 
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 TTTCTAAACACAGAGGA
CTGGTGTTG[C/T]GTTAT
GCAAAGAAAAATGCTTC
TTA 
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 AAGACACTCAGGTGCA
GGGACCCTCT[A/C]CATT
TTTGCCCAGCAGCAGCC
ATGC 
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 AGGGCCAGGAACCATG
AACCAGCGCG[G/T]GTG
GGGGCAGCCTCTTCAGG
CCTGG 
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 GGCACACCAGTCCTTTT
GAGCCCCAG[C/T]GTCC
CCAGGTTAATAACCTAG
AATT 
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 TGAACACGGAGGCCAC
ACAAGAGTGG[A/G]TTC
CAAGTGAAGGAGTGAC
CAACTC 
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 TCCTTTCCTGGGATCAC
AGAGGGAAG[C/T]GCGG
GGGAGCCTAGAGAGCA
CCACA 
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Interaction between CRHR1 gene and stressful life events predicts adolescent heavy 
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 TACAGGTGAAGGAAAG
TGATTCTTTC[C/T]CCGT
TAACTTTGTTTCACGCC
AGAT 
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 CCCCCAACCAGAGATGA
TGATGGGGG[A/G]CAGG
GGAGGCACCAAACCCT
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 AGCAGCATACCCCTAGG
GACCTAGGA[A/G]CAGG
GAGGGAGAGAGGCAGC
CCTGG 
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 CAGCTGGCACTGACAGC
CTGGGGGGG[-
/C/G]CGCTCTCCCCCTGC
AGCCGTGCAGG 
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Holsboer F, Muller-Myhsok B, Binder EB. (2008) Combined effects of exonic 
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 GAGCACAAGAAGGCCA
GCCCACTGGG[C/G]CCT
GGGGCTGCCCTCGGCAA
CCGTG 
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 CTGCTTCCCACCAATCA
GCACAGCTC[A/C]TGCCT
GGGGCTGGGACACACTC
CCG 
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ADIPOQ ATCAGAATGTGTGGCTT
GCAAGAACC[A/G]GCTC
AGATCCTGCCCTTCAAA
AACA 
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  GTTCTACTGCTATTAGCTCTGCCCGG[G/T]CATGACCAGGAAACCACGACTCAAG   
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Ersoy B, Kryukov G, Schmidt S, Yosef N, Ruppin E, Sharan R, Vaisse C, Sunyaev S, 
Dent R, Cohen J, McPherson R, Pennacchio LA. (2007) Medical sequencing at the 
extremes of human body mass Am J Hum Genet. 80(4), 779-91 

STS GATGACAAGCCAGGCA
GGGAGGAATG[A/G]ACC
TGGATTCCTGGTGAAGG
ACGTG 
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VDR GTCAGCGATTCTTAATA
TAAGAAAAA[A/G]TGGT
GAAATGTGTTTAGAGTG
TGCT 
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 CCTGGGGTGCAGGACGC
CGCGCTGAT[C/T]GAGG
CCATCCAGGACCGCCTG
TCCA 
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vitamin D receptor and their associations with risk of schizophrenia and selected 
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 GTTCCTGGGGCCACAGA
CAGGCCTGC[A/G]CATT
CCCAATACTCAGGCTCT
GCTC 
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 CATAAGACCTACGACCC
CACCTACTC[C/T]GACTT
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CTGCCAGTTCCGGCCTC
CAG 
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 TGGCCTGCTTGCTGTTC
TTACAGGGA[C/T]GGAG
GCAATGGCGGCCAGCA
CTTCC 
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 TGTGGGGGTGGGCCAGC
CCAGCTTAG[A/G]TTATC
TTGGCTCATTGTCCACT
AGT 
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DBI TCTGTCCTCAGGCCAGG
GCTTCGCTG[A/C]AGCCC
CGGCCACTCCCTAGTGC
CTG 
 
TACGAACTCACTGTAAA
ACTCACCTT[C/T]GCCAT
AAGACCTTCTTCAACTA
AGT 
 
ACAGAGTTTACGAACTC
ACTGTAAAA[C/T]TCACC
TTCGCCATAAGACCTTC
TTC 
 
GGAGAGAAAACAAAGT
CAATGGGGCA[C/T]GTG
TGGGAAACCAGCCTGAC
CTGTG 
 
TTACAGGGACTTCCAAG
GAAGATGCC[A/G]TGAA
AGCTTACATCAACAAAG
TAGA 
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GABRA6 TTGGGAAAGGAGAGTCT
GAAGGGACA[A/G]TGCA
TGGTCGGAGAGCAGTG
ACAAT 
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 AAATTGGAAATCTGTAA
CGCAGCTTC[C/T]GTAAG
CATGTGTGGGCAAAAA
AGCA 
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 TTCTTTCCATCTGGCAC
CTATTTATT[C/G]ACTAT
TTATGCATTCGTTGAAT
TAT 
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 CTCTTTCACCATTGACA
AATATTTAT[G/T]GACGA
CTTACTTTCTATGTAAG
GTC 
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GABRB3  
CGTTCAGTTTAGTAAGCAAAGGCTTC[C/T]TGGCTTCTCTGGTGATGGGGTTTGT  

 

Hogart A, Nagarajan RP, Patzel KA, Yasui DH, Lasalle JM. (2007) 15q11-13 GABAA 
receptor genes are normally biallelically expressed in brain yet are subject to epigenetic 
dysregulation in autism-spectrum disorders Hum Mol Genet 16(6), 691-703 

 AGCTTACCATTTAAGTA
GAACTGTTT[A/G]AGAT
GCTGGACATTCTAATAC
AATC 
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 CCAAATCTGAAATTTAC
TTGTCACTT[C/T]AGAGT
TGTCTTTGAACGGAAAG
ATT 
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 TCTGTTGAGTGATAATC
TTTCTCGCA[A/G]ATAAC
TCACAATATTTAAAAAT
TGT 
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 AAGAACTCTTCCATGAT
TGAAATGGT[A/C]GCAC
ATGGAATAACATCGATA
AGTT 
 

Kim SA, Kim JH, Park M, Cho IH, Yoo HJ. (2006) Association of GABRB3 
polymorphisms with autism spectrum disorders in Korean trios Neuropsychobiology 
54(3), 160-5 

 ACAGCAGGTTGGAGCA
CAGGGCCTAA[A/G]TGG
GAGGCCAGGGAGGTGG
GCAGAG 
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 ATTGCTGATTTTCAGGC
AAACTATGT[A/T]ACAT
GGCTTTCAATGGGTGCT
TGGC 
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MTHFR GAAGCAGTTAGTTCTGA
CACCAACAA[A/G]TGGT
GATAAGAGGTTGATAGC
CTAG 

Liu X, Zhao LJ, Liu YJ, Xiong DH, Recker RR, Deng HW. (2008) The MTHFR gene 
polymorphism is associated with lean body mass but not fat body mass Hum Genet. 
123(2), 189-96 

 GTGGGGGGAGGAGCTG
ACCAGTGAAG[A/C]AAG
TGTCTTTGAAGTCTTTGT
TCTT 
 

Shi J, Gershon ES, Liu C. (2008) Genetic associations with schizophrenia: Meta-
analyses of 12 candidate genes Schizophr Res 104(1-3), 96-107 

 CTTGAAGGAGAAGGTGT
CTGCGGGAG[C/T]CGAT
TTCATCATCACGCAGCT
TTTC 

Shi J, Gershon ES, Liu C. (2008) Genetic associations with schizophrenia: Meta-
analyses of 12 candidate genes Schizophr Res 104(1-3), 96-107 

 AGATGTTCCACCCCGGG
CCTGGACCC[C/T]GAGC
GGCATGAGA 
 

Liu X, Zhao LJ, Liu YJ, Xiong DH, Recker RR, Deng HW. (2008) The MTHFR gene 
polymorphism is associated with lean body mass but not fat body mass Hum Genet. 
123(2), 189-96 

MLXIPL 
(carbohydr
ate binding 
element) 

GACAAAAAGCAATTGA
GGTCCAGGAG[C/G]TGC
CGCCCACCCGGCTCCTC
CTCTG 

Kooner JS, Chambers JC, Aguilar-Salinas CA, Hinds DA, Hyde CL, Warnes GR, 
Gomez Perez FJ, Frazer KA, Elliott P, Scott J, Milos PM, Cox DR, Thompson JF. 
(2008) Genome-wide scan identifies variation in MLXIPL associated with plasma 
triglycerides Nat Genet. 40(2), 149-51 
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Bobak M, Hubacek JA. (2008) MLXIPL variant in individuals with low and high 
trigylceridemia in white population in Central Europe Hum Genet. 124(5), 553-5 

 CAGGTAACTGACCCTTC
ACACATTTA[C/T]GGTGC
CCATCTGACATTCATAG
CAT 

Wang J, Ban MR, Zou GY, Cao H, Lin T, Kennedy BA, Anand S, Yusuf S, Huff MW, 
Pollex RL, Hegele RA. (2008) Polygenic determinants of severe hypertriglyceridemia 
Hum Mol Genet. 17(18), 2894-9 
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VEGF GCGCGCGGGCGTGCGA
GCAGCGAAAG[C/G]GAC
AGGGGCAAAGTGAGTG
ACCTGC 

Harris SE, Fox H, Wright AF, Hayward C, Starr JM, Whalley LJ, Deary IJ. (2007) A 
genetic association analysis of cognitive ability and cognitive ageing using 325 markers 
for 109 genes associated with oxidative stress or cognition BMC Genet. 8,43 

 AGACATGTCCCATTTGT
GGGAACTGT[A/G]ACCC
TTCCTGTGTGAGCTGGA
GGCA 
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genetic association analysis of cognitive ability and cognitive ageing using 325 markers 
for 109 genes associated with oxidative stress or cognition BMC Genet. 8,43 

 AGACATGTCCCATTTGT
GGGAACTGT[A/G]ACCC
TTCCTGTGTGAGCTGGA
GGCA 

Harris SE, Fox H, Wright AF, Hayward C, Starr JM, Whalley LJ, Deary IJ. (2007) A 
genetic association analysis of cognitive ability and cognitive ageing using 325 markers 
for 109 genes associated with oxidative stress or cognition BMC Genet. 8,43 

 ACATCCTGAGGTGTGTT
CTCTTGGGC[C/T]TGGCA
GGCATGGAGAGCTCTGG
TTC 

Harris SE, Fox H, Wright AF, Hayward C, Starr JM, Whalley LJ, Deary IJ. (2007) A 
genetic association analysis of cognitive ability and cognitive ageing using 325 markers 
for 109 genes associated with oxidative stress or cognition BMC Genet. 8,43 

 AGCATTCCCGGGCGGGT
GACCCAGCA[C/T]GGTC
CCTCTTGGAATTGGATT
CGCC 

Harris SE, Fox H, Wright AF, Hayward C, Starr JM, Whalley LJ, Deary IJ. (2007) A 
genetic association analysis of cognitive ability and cognitive ageing using 325 markers 
for 109 genes associated with oxidative stress or cognition BMC Genet. 8,43 

 ATCCTCTTCCTGCTCCCC
TTCCTGGG[A/G]TGCAG
CCTAAAAGGACCTATGT
CCT 

Harris SE, Fox H, Wright AF, Hayward C, Starr JM, Whalley LJ, Deary IJ. (2007) A 
genetic association analysis of cognitive ability and cognitive ageing using 325 markers 
for 109 genes associated with oxidative stress or cognition BMC Genet. 8,43 

 
 
 
 
 
 
Table 2: Hapiness genes 
 

GENE 
 

ASSOCIATIONS 

DRD2 Alcoholism, Substance abuse, craving behavior, cocaine dependence, smoking, ADHD, parenting, Obesity, 
video gaming, sexual activity, posttraumatic stress disorder schizophrenia, Parkinson’s, brain metabolism, BMI, 
executive functioning, love styles (EROS) pathological gambling. Pathological aggression, schizoid/avoidant 
behavior, criminal activity, politics party attachment. Energy, hypertension. Hyperphagia, growth, sexual 
maturation, brain development, depression, anorexia, bulimia, fibromyalgia, pain sensitivity, hunger, novelty 
seeking, extraversion, early onset sexual intercourse, defense style (lying), oppositional defiant disorder, panic 
disorder, developmental personality, Tourette Syndrome, Parkinson’s, executive dysfunctioning, pleasure 
“buzz” 

ANNKI Smoking dependence, parental rule-setting, Schizophrenia, cognition deficit, alcohol and opiate dependence, 
pleasurable “buzz”, 

5HT2A Eating disorders, obesity, Insulin resistance, love styles (romantic), suicide, ADHD, Panic disorders, impulsive 
aggression, cognitive impulsivity, anger, sweet tooth, antidepressant treatment outcomes, fibromyalgia, 
obsessive-compulsive disorder, borderline personality, smoking behavior, cocaine dependence, BMI. 

OPRK1 
(kappa –opioid 
receptor) 

Alcohol and heroin dependence. Pain mechanisms and tolerance.  

OPRM1 
(mu opioid 
 receptorreceptor) 

Pleasure “buzz”, smoking addiction, heroin addiction, alcoholism, pain sensitivity, BMI, type 2 diabetes 
mellitus. 

COMT  Psychiatric and affective disorders, alcoholism, substance use disorder, smoking, post-surgical pain, 
fibromyalgia, Parkinson’s disease, ADHD. 

SLC6A3 Post-surgical pain, cocaine abuse, alcohol dependence, smoking behavior, juvenile delinquency, pathological 
aggression, bipolar disorder, schizophrenia, ADHD, impulsive aggression, cognitive impulsivity. 

HTR3B Heroin addiction, migraine, impulsive behavioral aggression, cognitive –impulsivity, ADHD, alcoholism. 
NOS3 Pain mechanism, healing mechanisms, circulation, hypertension, cardiovascular. 
PPARG Type 2 diabetes, Obesity, Insulin sensitivity, Body composition, eating disorders, BMI, physical exercise, 

common metabolic disorders, body mass, waist circumference, inflammatory response, immune system. 
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CHREBP Plasma triglycerides, triglyceridemia, obesity ,,improves plasma glucose, 
FTO Severe obesity, food intake, adiposity, body mass, energy intake, BMI, fat mass, pleasurable “buzz”. 
TNFalpha Inflammation, mortality, schizophrenia, bipolar disorder, BMI, Immune response. 
PEMT Proinflamamtory, immunoregulation, apotosis, substance use disorder. 
MANEA Substance dependence 
LEPTIN-OB BMI, Schizophrenia, stress, obesity risk, food intake, craving behavior, diabetes, insulin sensitivity, adiposity, 

body composition, linear growth, metabolic factors, hyperphagia, cocaine dependence, lipogenesis, modulation 
of sweet substances, anorexia, bulimia, cardiovascular effects, fertility, sexual maturation, brain development, 
depression, fatty acid metabolism, hunger, 

MAO-A Pain sensitivity, bipolar affective disorder, ADHD, alcoholism, Substance Use Disorder, violent behavior, 
juvenile delinquency, smoking, child abuse, suicide, criminal activity, posttraumatic stress disorder, anti-
depressant treatment response, alcoholism, panic disorder, schizophrenia, pathological gambling. 

ADIPOQ Metabolic syndrome, adiposity, fat mass, energy intake, obesity, lipogenesis, type 2 diabetes, BMI. 
STS ADHD 

 
VDR Obesity, BMI, overeating, metabolic syndrome, anthropometric measures, schizophrenia, temporal lobe 

epilepsy, immune system, type 2 diabetes, physical activity, BONE DENSITY (OSTEOPOROSIS). 
DBI ANXIETY DISORDERS 
GABRA6 Autism, alcoholism, stress response. 
GABRB3 Autism, alcoholism, stress. 
MTHFR  Cardiovascular disease, Homocysteine levels, obesity, fat mass, Schizophrenia. 
MLXIPL 
(CARBOHYDRATE 
BINDING 
ELEMENT) 

Plasma triglycerides, glucose craving behavior, obesity.  

VEGF Angiogenesis factor, cognition, tissue healing, pain sensitivity, oxidative stress. 
DRD4 Financial risk taking, nicotine withdrawal, ADHD, novelty seeking, Alcoholism, aggression, impulsivity, 

delinquency, memory deficits, anger, temperament, schizophrenia, sexual intercourse, drug abuse, extraversion, 
obesity, stress, emotional reactivity, infant attachment, oppositional defiant disorder, fibromyalgia, hyperphagia, 
alcohol craving, pathological gambling, panic disorder, developmental personality, Tourette Syndrome, 
Parkinson’s. 

VMAT2 Antidepressant treatment outcome, Parkinson’s, ADHD, cocaine and methamphetamine dependence, spirituality 
“GOD Gene”. 

CLOCK Circadian system, mood, bipolar, endocrine and metabolic rhythms, stress, reproduction, morphine dependence 
MELETONIN Sleep anxiety, alcoholism 

OREXIN Hyperphagis and energy regulation 
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Figure 1: Five Generation of Dopaminergic Polymorphic genotyping in humans 

 
 
 

 
 

 

Figure 2: Neurotransmitters and Happiness 
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Figure 3: Neurotransmitters share emotional states leading to Happiness 

 
 

 
Figure 4: Proposed Happiness Gene Map 
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Figure 5: Schematic of genetic and environmental interactions leading to a reduction of “dopamine resistance” leading to a sdtate of 

Happiness  
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Figure 6: Schematic of Psychological Wealth (Published with Diener &  Deiner (2008) permission) 

IX. Conclusions 
We merely have touched the surface of the complex 

relation between genes and happiness. We realize that over 
time many more gene polymorphisms will be tied to human 
emotions, including happiness. Table 2 and Figure 4 simply 
summarizes the current knowledge.  

Based on a number of social science studies, it is well 
established that the behavioral characteristic known as 
attachment is tied to happiness (Fowler and Schreiber, 
2008). In their book, “Loneliness: Human Nature and the 
Need for Social Connection” (2008), modern day 
philosophers John T. Carioppo and William Patrick 
suggested that isolation can be harmful to your health, just as 
is smoking or a sedentary lifestyle. A large part of this effect 
is driven by the subjective sense of social isolation we call 
loneliness. New research shows that human beings are far 
more intertwined, hardwired, and interdependent 
physiologically as well as psychologically than our cultural 
prejudices have allowed us to acknowledge. “If you want to 
go fast,” says an African proverb, “go alone. If you want to 
go far, go together.”  Furthermore, it seems that spirituality 
also may be important for happiness (Charlton, 2008). In the 
latter scenario, it would be important to assess 
“genospitituality” polymorphisms as in the case of 
adrenergic and dopaminergic genes (Nilsson et al. 2007, 
Comings et al. 2008, Hamer, 2004, Benjamin 1996) (see 
Table 1). Keeping this in mind, if we add the associations 
between a number of genes, metabolic syndrome X, and/or 
obesity, including aberrant carbohydrate craving behavior 
(Stice et al. 2008) as a constraint against free will, then this 
will add another important barrier to happiness (Chopra 
2007). Certainly there is no simple winning formula to 

assess happiness in an individual (Diener and Seligman 
2002). Happiness is a transient state, but there are those who 
exude the positive while others dwell on the negative. It is 
not so simple as just being genetically programmed or hard 
wired at birth (Eisenberg et al .2007). In essence, it is always 
the interaction of genes and environment that provides a 
Bayesian view of predictability (Blum et al 1996). With that 
said, our laboratory focused its attention to the exploration 
of potential genetic antecedents and nutrigenomic solutions 
to achieve “gene guided precision nutrition” of obesity, for 
example. As we stated earlier, solve the obesity epidemic 
(over 30% of US population) and this will increase wellness 
in an individual. Figure 5 provides a schematic that 
illustrates the various interactions involved in the ultimate 
release of Dopamine in the limbic system of the brain.  

We are cognizant that there may be other pathways 
involved in this very complex human trait. Moreover, an 
understanding of the dynamic relationships between the 
various pathways offers a potential new therapeutic 
paradigm on how to more effectively achieve optimal 
wellness; and this will better enable the improvement of 
cellular health, fat reduction, and overall improved body 
composition. 

 In terms of wellness little is known about the genes 
that may regulate personality traits involved in the overall 
phenotype “well-being”. Weiss et al. (2008) used a 
representative sample of 973 twin pairs to test the hypothesis 
that heritable differences in subjective well being are 
entirely accounted for by the genetic architecture of the 
Five-Factor Model's personality domains. Results supported 
this model. Subjective well being was accounted for by 
unique genetic influences from Neuroticism, Extraversion, 
and Conscientiousness, and by a common genetic factor that 
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influenced all five personality domains in the directions of 
low Neuroticism and high Extraversion, Openness, 
Agreeableness, and Conscientiousness. These findings 
indicate that subjective well being is linked to personality by 
common genes and that personality may form an "affective 
reserve" relevant to set-point maintenance and changes in set 
point over time. Other results also support a differentiated 
view of subjected well-being -health relations, and imply 
that both genes and environment play important roles in the 
associations between well being and health (Røysamb et. al. 
2003). 

The Psychology of Wealth has been proposed by others 
(Diener and Diener 2008) and can be summarized best by 
Figure 6. While we are not suggesting that the percentage of 
the various portions of the pie represent a true and accurate 
value the depiction of the enterties that impact our life have 
real meaning.  

Finally it is very interesting that older cultures such as 
Bhutan, believe that enlightenment through multiple paths, 
including Mediatation, Yoga and Budhist spiritual teachings, 
lead the way to satistisfaction and ulfillment. In 1972 the 
then King of the country proclaimed that instead of 
measuring success by wealth or the “Gross National 
Product” it should be measured by “Gross National 
Happiness.” Through many incarnations one may become 
enlightened and reach the ultimate state of Nirvana. Buddha 
described nirvana as the perfect peace of the state of mind 
that is free from craving, anger and other afflictive states 
(kilesa). The subject is at peace with the world, has 
compassion for all and gives up obsessions and fixations. 
This peace is achieved when the existing volitional 
formations are pacified, and the conditions for the 
production of new ones are eradicated. In Nibbana the root 
causes of craving and aversion have been extinguished such 
that one is no longer subject to human suffering (dukkha) or 
further states of rebirths in samsara. 

 With this in mind and being grateful for having this 
uplifting cultural mandate one could make a suggestion that 
NIRVANA is indeed an important acronym whereby it 
could be defined as “Neurotransmitter Interaction at 
Reward Ventral tegmental Accumbens leading to Neuronal 
Adaptation (NIRVANA)” Or Happiness.  
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