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KARMAGENES - WHITE PAPER 

Genetics is the study of how genes and genetic variations are transmitted from one generation to 

another. Genes were first discovered by Gregor Mendel back in the 19th-century1. He used garden 

peas first to identify the patterns by which a single gene can be passed from one generation to the 

next, now known as classic Mendelian genetics1. Since then, a new era of modern genetics emerged 

with the identification of the DNA and its underlying genetic code and the establishment of a plethora 

of molecular methods allowing to identify gene sequence and how it influences overall traits. This 

progress led to the identification and publication of the human genome sequence in the early 21st 

century, also known as the Human Genome Project (HGP)2.  

The Human Genome Project revolutionised biology and medicine. It enabled the identification of 

most human genes, their expression, products, variations across distinct populations and their down-

stream effects on health, physical traits and personality3,4,5. With such knowledge at hand, modern 

genetics is crucial across most medical disciplines and helps understand and cure many diseases, 

including obesity, cancer, diabetes and cardiovascular diseases. It also allows us to better understand 

ourselves, including our personality, longevity, and athletic and artistic predispositions.  New ap-

proaches to identify and understand our genetic differences are constantly emerging, paving the way 

for personalised medicine and well-being for each individual.  

The critical material of heredity, DNA  

The Deoxyribonucleic acid molecule, shortly known as DNA, carries the genetic instructions and 

forms the genes. DNA is a polymeric macromolecule made of 4 distinct nucleotides, which are gua-

nine (G), cytosine (C), adenine (A), and thymine (T)6. These nucleotides polymerise into long poly-

nucleotide chains to form a DNA double helix6. The genetic information is inscribed in the distinct 

sequences of the 4 nucleotides forming the DNA and influences most of our physical and character 

traits.  

A Gene is the functional unit of inheritance and consists of a specific segment of the DNA7. At the 

molecular level, a gene needs to be first transcribed into a messenger RNA (mRNA) and then trans-

lated into an amino-acid chain known as a protein8. Both RNAs and Proteins can influence and shape 

final traits. Thus, a gene contains the code for the protein sequence and the regulatory sequences 

responsible for its expression6. Genes consist of exons (coding regions) and introns (non-coding re-

gions), and the vast majority of human genes have one or more non-coding regions1.  
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The whole human DNA is packaged into chromosomes and maintained in the nucleus of each cell9. 

A human has 46 chromosomes composed of 1 pair of sex chromosomes, XX or XY, and 22 pairs of 

autosomes (non-sex chromosomes)9. Every individual has two copies of each gene located on each 

chromosome pair, one inherited from each parent. The genetic sequence is very similar across people. 

Still, a small number of differences that are less than 0.1 per cent of the genome is responsible for the 

differences we see across humans10. The alternative form of a gene is named an allele11. Each person 

inherits two alleles of each autosomal gene, one from each parent12. When the two alleles are the 

same, the individual is called “homozygous” for that gene11. When the alleles are different, the indi-

vidual is called “heterozygous” 11. The allele term defines variation among genes, including variation 

among non-coding DNA regions.  

Genotype and phenotype  

The term genotype simply refers to the complete set of genes, the genetic makeup, of an organism13. 

The genotype is responsible for the unique trait or characteristics and is composed of each pair of 

alleles passed between generations. The phenotype is an observable and measurable characteristic 

and a trait of an individual, such as the physical appearance, behaviours, or disorders13. Specifically, 

hair colour, eye shape, blood group, and height are some examples of our phenotype14,15,16. In sum-

mary, the knowledge we have in our nucleus is the genotype, and the characteristics we display is our 

phenotype.  

However, a phenotype is influenced both by its genotype and the environment. While some traits are 

affected by the genotype, others are more likely affected by environmental factors20. Phenotypic ex-

pression, the visual expression of a gene, is an outcome of the interaction between human genes and 

the environment6. Environmental factors, such as lifestyle, diet, geography, past experiences, expo-

sure to sunlight, finding the one falling in love can all influence gene expression with the help of 

additional biological/neurobiological factors 17,18,19. 

Single Nucleotide Polymorphisms (SNP) 

During cell division, the genetic material of the cell is replicated21. Though the DNA replication ma-

chinery has high accuracy, some mistakes can result in changes to the original DNA sequence, such 

as substituted or included nucleotides in the original sequence or even missing ones1. These mistakes 

are defined as mutations or genetic variants. When there is a change in a single nucleotide (adenine, 

cytosine, guanine or thymine) in the DNA sequence, it is called a single nucleotide polymorphism 
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(SNP)6. SNPs occur approximately one in a thousand base pairs, which means three million differ-

ences between two human genomes6. To date, thousands of SNPs have been identified and cata-

logued, and this number is constantly increasing.   

The clinical applications of the HGP have expanded with the determination of the high volume of 

genetic polymorphisms and the identification of SNP patterns. SNPs and their effects on gene func-

tion are subjects of active research6. Most SNPs may not alter the functionality of the DNA sequence 

and may not show any effect on health or development. However, this is not always the case as SNPs 

may occur within the regulatory region of genes and affect protein function, which, in turn, may affect 

the phenotype6. This phenotype may be due to a different protein produced, an observable trait com-

pared to the wildtype (the original and prevalent genotype in a population)1. In addition, the SNPs 

may be responsible for the diversity, familial traits, and joint diseases such as diabetes, psychiatric 

disorders, cancer, and obesity22. Overall, identifying gene variants and analysing the effects of these 

variations may help us understand their impact on human biology.  

The improved knowledge about SNPs and their effects on human biology, characteristics and welfare 

led the researchers to develop new and helpful SNP markers for genetic testing. Most frequent SNPs 

are already in use for this purpose23,24,25,26,27. Soon, by the ongoing development of new SNP markers, 

personal SNP profiles will be used as genetic signatures for personalised care. 

Hormones 

Hormones secreted by specific cells act as messengers, especially for distant organs and can regulate 

overall physiology and behaviour28. They are secreted into the blood or extracellular fluid, and their 

functions are tightly regulated via bodily feedback mechanisms29. Most hormones not derived from 

cholesterol or phospholipids are proteins and thus gene products. Peptide/protein hormones are ex-

pressed via translation, although some post-translational modifications are made29. The synthesis of 

hormones and their functional activities are regulated by transcription and other biological pathways 

involving other hormones themselves29. Hormones play a pivotal role in psychological and behav-

ioural status in humans as they control our emotions and mental well-being30. Scientific evidence 

suggests that exogenous manipulation of hormones may alter our behaviours in various conditions 

such as stress response, aggressiveness, and decision making31,32,33,34. The association between hor-

mones and our behavioural activity is bidirectional, and different psychological states may affect our 

hormone levels and their activities30. 

The cognitive functions such as perception, motor skills and construction, sensation, attention and 

concentration, executive functioning, memory, processing speed, and language/verbal skills are also 
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strongly linked to numerous hormonal events35,36. Hormones usually need their respective (target) 

receptors to initiate the hormone-specific cascade of events. As various brain regions are specialised 

for certain cognitive domains, the hormone receptors for these cognitive activities also vary in local-

isation within the brain37. Since the hormonal function is based on two components, namely, hormone 

and its receptor; the abundance or absence of the receptor defines the cell’s response abilities. The 

response abilities of hormone receptors, their localisations, and hormonal functions vary in different 

sexes and developmental stages, which, in turn, may be attributable to certain behavioural pat-

terns35,36. 

Neurotransmitters 

Our behavioural patterns are not only affected by hormones. Human behaviour results from the com-

munication among brain cells, namely, neuron and glial cells. The communication of brain cells with 

each other is established by small agents called neurotransmitters, and they constitute the basis of 

brain functions via signalling38. The neurotransmitter released from one neuron to the next may acti-

vate, modulate, or inhibit the communication38. 

The neurotransmitters dopamine, acetylcholine, glutamate, gamma-aminobutyric acid (GABA), nore-

pinephrine, histamine, and serotonin carry out most brain functions40 and are the main ones associated 

with learning and memory39. Acetylcholine, the most common neurotransmitter, is involved in learn-

ing and recall and enhances memory41. It also acts as a messenger between axons and muscles. Do-

pamine affects motivation and movement and is also crucial in perceiving reality42. Norepinephrine 

helps to determine motivation and reward43. Serotonin helps with regulating mood, sleep and appetite 

and prevents pain44.  

Many substances have been discovered that can mimic a neurotransmitter, increasing or decreasing 

its function in several ways. Such substances have a wide range of uses in modern medicine, and 

many neurotransmitter functions are also targets of drugs that modulate the concentration of neuro-

transmitters45. In this way, various psychiatric drugs prevent mental illnesses by regulating the amount 

of these chemical messengers in the brain. 

Taken together, our perceptions, mood, and life experiences are all shaped by the critical contributions 

of neurotransmitter functions. 
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Behavioural genetics 

Behavioural genetics, also defined as psychogenetics, genetic psychology, or behavioural biology, 

is the field of research on how an organism's genetic makeup influences its behaviour46,47. Genetic 

psychologists explore the effect of specific genes on human behaviour and personality and the inter-

action between inheritance and environment. Plato (380 BC) first introduced Nature and Nurture 

into the behavioural biology glossary. In simple words, our genetic background (nature) and the cir-

cumstances we grew up in, including nutrition, sports motivation, a happy family, and all good and 

bad experiences passed through (nurture), have an undeniable impact on who we are. 

Behavioural genetics has a history going back to the 19th century. In his book Hereditary Genius 

(1869), Francis Galton officially introduced the notion of "Nature vs Nurture". After J. L. Fuller 

and W. R. Thompson published the textbook “Behavior Genetics”, taking attention to the era of dis-

coveries in 1960, behavioural genetics gained an acceleration as a research discipline. Meanwhile, 

Irving Gottesman published the scientific data highlighting the essential degrees of inheritance in the 

scales associated with personality genetics in his PhD thesis. T.J. Bouchard's work (1989), the Min-

nesota Study of Identical Twins Reared Apart (MISTRA), indicated dedication to hard work, shyness, 

orderliness, political conservatism, intimacy, leadership, extroversion, conformity, and some other 

social traits are commonly heritable. A study aiming to measure individual differences in reading 

ability was also conducted on samples from the USA, Australia, and Scandinavia48. In this study, 

genetic effects were evident in both the USA and Australia, while in Scandinavia, environmental 

effects were also observed along with genetic effects48. 

The Swedish Registry of Twins Reared Apart was established to study how smoking affected human 

health in the 1960s. At present, there is data on nearly 85,000 monozygotic and dizygotic twins49. 

Around 30 continuing behavioural studies originate from the Swedish twin registry at present49. As 

per above, twin studies are widely used in behavioural genetics research. To learn more about the 

role of inheritance of traits, monozygotic (identical) twins can help researchers since they have similar 

genetic compositions50,51,52,53,54. If each co-twin exhibits the same trait, one can say that the trait is 

under genetic influences. The Minnesota researchers found that twins raised apart tend to be similar 

in intelligence, so there is a correlation between IQ and genetics55. The findings of twin studies de-

termined that human behaviours are under a significant genetic influence. 

On the other hand, adoption studies can demonstrate the influence of the environment56,57,58. 

Adopted people grow up in a shared environment and do not have an identical genetic makeup. There-

fore, similarities among adoptive siblings or between children and adoptive parents are due to the 

environment6.  
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The main principle of adoption and twin studies is to understand the variable contribution of the genes 

and the environment on the phenotype. Because the methodology of adoption and twin studies are 

quite different, the results from these two methods converging on the same conclusion provide higher 

confidence. 

Although behavioural biology is an old discipline, today is one of the most intriguing areas of human 

biology. The genetic composition has a role in personality, behaviour, social attitudes, preferences, 

and intellectual ability. Research has shown that genetic influence on personality traits, such as open-

ness to new, neuroticism, extraversion, and conscientiousness is about 40 to 50% (mentioned later). 

That means genes do not directly determine behaviour. Instead, genes affect behaviour by influencing 

brain function first.  

Connection Between Our DNA and behaviours  

Several decades after Mendelian genetics has been applied to behavioural traits; quantitative genetics 

has emerged as a new discipline to analyse behavioural characteristics with complex modes of non-

Mendelian inheritance, where multiple alleles are involved47. Quantitative genetics is the study of the 

genetic basis underlying phenotypic variations50. Quantitative genetic approaches aim to understand 

the inheritance of quantitative or complex traits that take a continuous range of values50,59. Behaviours 

have a polygenic basis (under the influence of many genes) and are also subject to environmental 

impacts; therefore, using classical Mendelian genetics falls short of identifying the genes involved. 

The intriguing parts of behavioural genetics are what the genes do; how they interact; how the brain 

function and signalling are affected, why are there so many genetic variations, the link of specific 

genes to specific behaviours, what turns genes on or off, and how genes and SNPs provide indicators 

to a more comprehensive picture of what makes us who we are. At the molecular level, remarkable 

progress has been made in addressing these problems. Underlying causes of quantitative trait effect, 

such as responsible genes, the specific nucleotide change in each gene are widely known.  

A summary of human personality traits and examples of genetic mutations (polymorphisms) af-

fecting behaviour 

Sir Francis Galton, in 1884, initiated a concept in personality psychology named The Lexical Hy-

pothesis that claims the personality traits and differences that are the most prominent and relevant to 

people take place in their language60. Thereby, to develop a comprehensive taxonomy of human per-

sonality traits, sampling languages (17,000 words) will be feasible60. G. Allport and S. Odbert put Sir 
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Francis Galton’s hypothesis into practise by limiting the number of adjectives that describe traits from 

17,000 words into 4,504 labelled factors in 1936. Psychologist Raymond Cattell decreased the total 

factors to 171 by eliminating synonyms and then divided them into thirty-six traits in 1957. Psycholo-

gist Warren Norman cut them into only five broad factors in 1963. Psychologist Lewis Goldberg 

started his lexical project emphasising five broad elements again in 1981. He later used the term "Big 

Five" as a label for the first time61,62,63. The Big Five personality factors became the most compre-

hensive method to measure personality64.  

This five-factor model (The Big Five) indicates five essential human personality traits: open-

ness, conscientiousness, extraversion, agreeableness, and neuroticism (OCEAN). The Big Five is the 

most extensively agreeable and applied model to study personality in terms of how it changes over 

time and relates to different variables64.  

The Big Five model is the most widely used one to measure the differences of stable individuals in 

terms of behaviours and experiences. It measures the differences in terms of five scales:  

Openness: Individuals with high scores on “openness” are curious, imaginative, creative, spontane-

ous, and adventurous. They are challenge seekers, open-minded and willing to acquire novel things 

that enrich their knowledge. 

Conscientiousness: Individuals with high scores on “conscientiousness” are self-disciplined, organ-

ised, responsible, careful and punctual. In addition, they rarely act impulsively and tend to be work-

aholics carrying out their daily tasks in the most disciplined manner. 

Extraversion: Individuals scoring high on “extraversion” are uncomfortable being alone, highly 

friendly, talkative, and social. Attention seekers are present at events and parties, at the centre of 

attention.  

Agreeableness: Individuals scoring high on “agreeableness” are recognised for good behaviour. They 

are well-mannered and good at expressing concern and respect in communication. In addition, they 

are trustworthy, honourable, and known to be helpful, cooperative, and empathetic when interacting 

with others. 

Neuroticism: Individuals scoring high on “neuroticism” are nervous, moody, and stressed. They are 

primarily anxious and emotionally unstable. They are prone to the induction of negative moods since 

they primarily grasp the negative side of things. 
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Recent twin studies and scientific research show that environmental factors partake in personality; 

however, genetics influence the five elements in the following percentiles: agreeableness 42%, extra-

version 54%, openness 57%, conscientiousness 49%, and neuroticism 48%65. 

In the 21st century, the methodological developments in genetic screening of genes and even genomes 

have amazingly transformed our understanding of psychogenetics to comparative behavioural ge-

nomics. Understanding the neurobiology and genetics of behaviour and social cognition has important 

implications for society. Recent findings have demonstrated that the interaction of allelic variants of 

the different genes may contribute to variation in social behaviour by altering brain function66.  

Some well-known examples of hormones and neurotransmitters affecting behaviour through their 

SNPs 

The neuropeptides oxytocin and vasopressin are mediators of social behaviours, including social 

recognition, attachment, and aggression67. In particular, oxytocin is an important hormone that con-

trols some behaviours and social interaction68. It reduces neuroendocrine and behavioural responses 

to social stress and inhibits defensive behaviour, facilitating approach behaviour67,68. Oxytocin trig-

gers the bond between mother and infant and plays a role in trust, sexual arousal, recognition, and 

anxiety69. Research reveals that oxytocin may affect addiction and stress, as well68. The SNPs 

rs237887, rs2268493 in the oxytocin receptor gene associate with behaviours such as empathy, social 

skills, trust, and bonding70. 

Vasopressin is a hormone that regulates social behaviours such as aggression and pair-bond for-

mation (romantic relationships) and increases the tendency to cooperate for mutual benefit67,71. The 

polymorphic regions of the AVPR1A (arginine vasopressin receptor 1A) gene associates with altru-

ism, bonding, and generosity69.  

Catechol-O-methyltransferase (COMT) protein has been demonstrated to have a substantial effect 

on dopamine neurotransmission in the prefrontal cortex (the brain region), playing a pivotal role in 

several cognitive functions, including cognitive control and IQ72. rs4680 on the COMT gene was 

shown to be effective on executive cognition, handling stress, and reward learning73. 

Serotonin is an essential modulator of the nervous system and impacts cognition and behaviour, in-

cluding learning and memory, mood, behavioural flexibility, social interactions, aggressiveness, and 

anxiety74. For example, the SNPs rs25531 and rs25532 on the SLC6A4 (serotonin transporter protein) 

gene affect optimism, stress, and emotional behaviour75. 
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Genetic polymorphisms, a few samples of which have been shared above, have significant importance 

on human personality. Since the completion of the human genome project; expanding genetic 

knowledge, rapidly developing gene screening technologies and easy access to genetic laboratories, 

and most importantly, the high specificity and sensitivity of DNA tests, provide an excellent oppor-

tunity for society to access personal data for a qualified lifestyle in terms of education, health and 

care. In addition, obtaining genomic data is more accurate, faster, and cheaper than ever before. 

DNA sequencing 

In the late 1970s, researchers discovered new methods for analysing DNA sequences. To date, re-

search continues at full speed to make this technology more effective, faster and more economical. 

In the beginning, manual methods in usage that could only analyse a tiny part of the genome were 

very time-consuming. Today, however, thanks to high-throughput automated systems, it has become 

possible to explore the entire genome at once and in less than one day76. Today, third-generation 

sequencing technologies are becoming widespread and promising. However, there are still situations 

where the third-generation sequencing cannot be used fully and requires 1st or 2nd generation sequenc-

ing technologies. Although each generation of sequencing technology brings advantages, all technical 

and cost problems have not been resolved yet. For example, new methods sometimes fail at repetitive 

regions of DNA and 1st generation sequencing may be required for such regions77. 

Today, the genomic region of interest, the entire genome, or only the DNA regions involved in protein 

synthesis can be sequenced using high-throughput systems.  

Modern sequencing systems utilise bioinformatics tools. Although the bioinformatic analysis of se-

quences starts with instrument-specific processes, the overall techniques are standard. At first, the 

obtained raw data is analysed and scored for reading quality. Then, short sequence reads are placed 

on a given reference. Finally, certain features are filtered out, and raw data becomes meaningful.  

Currently, most common technologies require amplification of target sequences before sequence 

analysis. However, some 3rd generation technologies allow conducting research using only a single 

DNA molecule without the need for pre-amplification. Where such applications become widespread, 

it will be possible to analyse individual cells rather than clusters of cells. However, today such appli-

cations are still not cheap enough, but they will be widespread and become accessible shortly. 

Obtaining pure and intact DNA in the cell is the crucial quality target for sequence analysis. DNA 

can be obtained from all cell types with cell nuclei or bodily fluids containing free DNA in humans. 
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Isolation of the DNA sample without purifying it from protein or other intracellular components re-

duces the experimental efficiency and may cause inaccurate results. In addition, the obtained DNA 

must be intact. An informative and repeatable sequencing analysis may not be possible if DNA is 

sheared. Therefore, special conditions and methods are required to maintain the stability of the DNA 

sample obtained in pure, excellent quality, and unfragmented state. On the other hand, it is cardinal 

to prevent cross-contamination of the samples before, during, and after the analysis. Our expert team 

and partners meticulously fulfil every step of this process, which requires expertise from beginning 

to end.  

To understand how specific genes contribute to a phenotype or a disease, many genomic samples 

from different ethnic origins are scanned by sequencing techniques and compared. The genetic mark-

ers that can be helpful to predict a particular phenotype are screened throughout the genome. The 

SNPs which are consistently different are statistically significant. This approach, aiming to associate 

specific genetic variations with specific phenotypes, is called genome-wide association study 

(GWAS)8.  

As behaviours result from complex interactions between several genetic loci, we use the same ap-

proach to associate the statistically significant SNPs in these loci with behaviours. Due to the com-

plexity of the essential statistical estimations of several variants affecting the risk for a particular 

condition, we process this data via bioinformatic calculations enabling us to compute which variants 

tend to exist more frequently within a given personality trait. In this manner, we obtain polygenic risk 

scores. Polygenic risk scores have become the standard to estimate the genetic liability of traits. These 

values are calculated by a weighted sum of risk alleles using risk allele effect sizes derived from 

GWAS data. 

The relative risk for a disease is calculated using polygenic risk scores78,79. Relative risk is used to 

compare the data from large-scale genomic studies of distinct groups of people with a particular ill-

ness with those without the disease78. Absolute risk is different from relative risk. Absolute risk is the 

probability of developing a disease78. 

The latest information on human genetics has led to many advances in behavioural genetics. These 

data contribute to progress but sometimes bring about some potential problems.  The multiple com-

parisons problem or multiplexing is one of these problems80. The large amount of data obtained in 

recent high-throughput genetic research can cause multiplexing making the analysis difficult. The 

challenge herein is to isolate the valuable and accurate result from the noise in the data, avoiding the 

effect known as the look-elsewhere effect81.  
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Cluster analysis is one of the methods used in raw data analysis. Robust approaches, calculations and 

algorithms should be used when performing cluster analysis to match known genetic differences to 

behavioural patterns. Additionally, there is an absolute need for interdisciplinary collaboration in sta-

tistics, genomics, psychiatry, mathematics, psychology, computer science, and many other fields in 

recent neuroscience research.  

The usage of advanced technologies such as machine learning and artificial intelligence in behav-

ioural genetics research facilitates the discovery of new data and saves time for researchers82. 

In addition to using dry-lab applications, alternative wet-lab methodologies are being developed to-

day. Genomic information itself is a static syntax on DNA sequences and carries critical information 

regarding cellular events. However, intracellular dynamics are based on genomic sequences’ func-

tional products, and several other functional components are involved in each step of this dynamic 

process. Any behaviour pattern that appears phenotypically results from the interaction of complex 

intracellular biological systems and cellular networks, including gene products, namely the interac-

tome83.  

Interactome analysis is a holistic and modern research approach that aims to understand biological 

events by considering all intracellular interactions. In this way, not only based on DNA sequences, 

but also the exchange of gene products such as various types of RNA and protein and all other func-

tional cellular components can be understood, and more reliable information can be obtained84. 

Alterations in the genomic sequences may alter the functions of some genes and may cause behav-

ioural changes. On the other hand, behaviours may affect the way our genes work without changing 

the sequences of the genome. Epigenetics deals with differences in gene expression that are not due 

to variations in DNA sequence85. Attachment or removal of a chemical group to DNA, modifications 

of DNA-bound proteins, and the functions of RNA subtypes not used as a template in DNA synthesis 

are the significant components of epigenetic mechanisms. They are natural members of the interac-

tome as well. 

Karmagenes approach and methodology 

Karmagenes enables non-health related behavioural analysis combining psychology (perception) and 

DNA (objectivity), blending nature and nurture. 

We extract your DNA from your salivary epithelial cells (SWAB) and the European lab performing 

the Next-generation sequencing (NGS) analysis is accredited with: 
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1. ISO 17025:2017 that specifies the general requirements for the competence, impartiality and 

consistent operation of laboratories. 

2. ISO 14001:2015 specifies the requirements for an environmental management system that an 

organisation can use to enhance its environmental performance. 

3. ISO 45001:2018 specifies requirements for an occupational health and safety (OH&S) man-

agement system. 

ISO 14001:2015 and ISO 45001:2018 are valid for the following scope: NGS, genotyping, gene ex-

pression, DNA sequencing, oligonucleotides and gene synthesis. 

We then use bioinformatics to analyse and identify your SNPs and as a last step, we apply our pro-

prietary algorithm based on a polygenic approach that relates multiple SNPs and associated genes to 

each of the behavioural characteristics to compute the values and generate the results. 

Karmagenes technology consists of two parts: 

Part I: Polygenic Approach  

We apply polygenic risk scores for traits and integrate them into our technology. According to our 

multi weighted polygenic analysis, each SNP that we include in the test has a specific value based on 

several factors, including p-Value, peer-reviewed publications, demographics, and scientific repeat-

ability (Table 1). Each trait is matched with at least 6 SNPs. 

Table 1 Specific values of each allele of SNPs. Negative values represent a negative effect on being 
Innovative (the individuals with negative scores of specific alleles are likely less innovative) 

 
SNPs scoring for a given trait 

e.g.Innovative 
 

Value of both 
alleles 

 

Absolute value (final scoring 
0-100) 

 
SNP # Allele 1 Allele 2 

1 -5 -5 -10 10 
2 -8 -8 -16 16 
3 -6 -6 -12 12 
4 -6 -6 -12 12 
5 -2 -2 -4 4 
6 7 7 14 14 
7 2 2 4 4 
8 -4 -4 -8 8 
9 4 4 8 8 
10 -3 -3 -6 6 
11 3 3 6 6 
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Our algorithmic analysis is based on the datasets shown below in the demographic graphs (Figure 1)  

 

 

Figure 1 a) The total number of participants: In the creation of the algorithm, 40.000+ individuals for 
the genetic testing, 80.000+ individuals for the psychological testing participated, b) The pie chart of 
origin distribution of total participants: Groups of Caucasian, Asian, Hispanic/Latino, African and 
Middle Eastern people were represented, c) Gender of total participants: approximately equal 
proportions of different genders were assessed, d) Age distribution of total participants ranges from 
0 to 81+. The most populated groups are 21-40, 41-60 and 61-80, respectively. 

 

We score the strength of SNPs linked to specific characteristics. Then, we normalise the scores to 

determine a final score as Very High; High; Moderate; Low; Very Low. The information obtained 

from the DNA sample is analysed only for the specific regions related to our scope. We solely monitor 

the SNPs of interest linking DNA to behaviour. The data analysis is anonymously used for statistical 

purposes and further improve the Karmagenes genetic test outcome. Your DNA sample is destroyed 

after analysis. 

Karmagenes provides increased effectiveness with multivariate and multi-weighted analysis per trait, 

high internal consistency (0.90-0.91) for the characteristics examined, test-retest reliability with 90%-

97% results from stability for a re-test within a 2-year interval. In addition, we constantly monitor 

new scientific studies. Our target is to add every 18-24 months any new SNP(s) related to a specific 

trait and enhance the trait scores based on new scientific discoveries.  

Part II: Psychological analysis based on KG5+ clever algorithm  

At Karmagenes, our aim is; 

• To help identify your strengths, potential, and the parts of your personality crucial for your 

professional life. 
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• To make you gain self-awareness and improve the quality of your social life and relationships. 

• To help you manage your emotions and experience a happier living. 

Since the environment has a vital role in developing our characteristics and behaviour, our domain 

expert psychologist correlates the DNA test results to psychological findings. Psychological analysis 

is developed within the most widely accepted framework of Big5 OCEAN traits. Our associated ex-

perts use a psychological question pool containing more than 3000 questions based on the 

Big5/OCEAN model. Psychological assessment is performed with an average of 80-100 dynamically 

selected questions, depending on the respondent's behaviour and deduction of redundant answers. We 

evaluate numerous quantified key personality traits such as leadership, social skills, EQ, innovation, 

etc.  

To this end, we perform genetic analysis of the traits including spelling abilities, educational attain-

ment, short-term memory performance, spatial learning, word reading, working memory, cognitive 

function, delayed recall performance, reading abilities, verbal memory, learning ability, aerobic ca-

pacity / VO2, non-word repetition, language processing, learning from errors, elite endurance athlete, 

power-based athletes, muscle strength, athletic performance. In addition, we also perform combined 

genetic and psychological analysis of the traits including leadership, consciousness, team player, 

trustworthiness, stress-tolerant, emotional, EQ, agreeableness, risk-taker, spontaneous, self-aware, 

confident, driven, innovative, execution skills, neuroticism, communication skills, self-discipline, 

calm, imagination, bon vivant, decisive, dutifulness, flexibility, creativity, generosity, friendliness, 

strategic, openness, optimist, relatedness, social, and extraversion.  

Consequently, some professions based on both individual profile potential and personal interest such 

as teacher, pilot, mathematician, data scientist, architect, design engineer, product manager, software 

developer, writer, bartender, public relations and communications expert, video game designer, and 

entrepreneur are scored. 

In compliance with GDPR and genetic data protection guidelines, we use the Amazon S3 infrastruc-

ture for storing, archiving, record protecting, and data retrieval. After analysing any dataset is com-

pleted, we carry out strong cryptography before storing files on the server. We keep the record as 

long as six months for quality guarantee purposes. This period can be prolonged upon the client’s 

requests. 

As Karmagenes, we analyse the combination of nature and nurture using our unique technology. 

Karmagenes combines nature and nurture, DNA and environment, objectivity and perception by 
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providing the Big 5 psychological findings strengthened with a DNA-based personality test. Our main 

point is to bring science and genetics into people's daily lives scientifically, accurately, and positively.  

For this purpose,      

• Polygenic approaches, DNA sequence processed by Unique Algorithm, 

• Psychological analysis (developed but not limited within Big5 OCEAN traits) based on individual 

potential and personal interest, 

• Dynamic question selection depends on the respondent's behaviour,  

are the unique building blocks of our scientific approach. 

As Karmagenes scientific team, we make continuous updates to our genetic approach and analyses 

considering the rapid developments in science and biomedical technology regarding the genetic and 

epigenetic components of the behavioural interactome.  
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GLOSSARY 

Allele: Different versions of a gene inherited from each parent or alternative variants of a gene that 

has changed in the same locus 

Autosome: Chromosomes other than sex chromosomes, numbered 1-22 in humans. 

Big five: Taxonomy of five personality traits consisting of Conscientiousness, Openness, 

Neuroticism, Extraversion, Agreeableness. 

Cascade: Sequential cellular reactions that give rise to biological events 

Chromosome: The threadlike packaged forms within a eukaryotic nucleus that include DNA.  

DNA: Deoxyribonucleic acid, the genetic material of most organisms. It is double-stranded and 

contains deoxyribose sugar. 

Epigenetics refers to alterations in gene function that do not arise from changes in gene sequences. 

Epigenetic changes are reversible and do not change the DNA sequence, but they can change how a 

DNA sequence is processed. 

GDPR: General Data Protection Regulation is an EU law regarding the privacy and data protection 

of citizens of the EU. 

Gene: A functional unit of heredity. Specific DNA regions responsible for RNA and protein 

production 

Genome: Complete set of genetic sequences within an organism 

Genotype: The genetic constitution of an individual 

Glial cell: Cells that hold nerve cells together and help their functions. 



 

17 
 

Hormone: Hormones are chemical messengers produced by the endocrine glands to stimulate certain 

growth regulation, reproduction, digestion, behaviours, etc. 

Interactome: Network of molecular interactions. Gene-gene interactions, protein-protein interactions, 

or complex interactions in a cell. 

Mendel: The founder of single gene inheritance, known as the father of genetics, lived in the 19th 

century 

Neuron: Key information carrier type of cells in the human brain. 

Neurotransmitter: A chemical substance transmits nerve impulses across a synapse and carries 

messages between nerve cells or between nerve cells and muscles.  

Nucleic acid: Long chains of chemical compounds mainly used for preserving heritable patterns  

OCEAN: The first letters of each; Openness, Conscientiousness, Extraversion, Agreeableness, 

Neuroticism 

Phenotype: The observable traits of an individual 

Sequencing: Detection of building blocks line-up of DNA, RNA, or protein sequences 

Sex chromosomes: They are X and Y chromosomes, take part in gender determination. While 

females have two Xs, males have X and Y in humans. 

Trait: Characteristic/property of an individual, e.g., curly hair, innovative personality 
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