PSY2105 Chapter 3 – Genetics – The Biological Context of Development: 

Mechanisms of Inheritance:
· Cells have 3 subdivisions: Nucleus, cytoplasm, and cell membrane
· Chromosomes: Chemical strands in the cell nucleus that contain the genes. Nuclei of humans have 46 chromosomes, with the exception of gametes, which have 23
· Autosomes: 22 pairs of human chromosomes, other than sex chromosomes
· Sex chromosomes: The pair of human chromosomes that determines one’s sex. Females have two XX and males have XY
· Two broad types of cells distinguished based on how they reproduce and the roles they have in hereditary transmission
· Body cells
· Germ cells
· Mitosis: Process by which body cells reproduce, resulting in two identical cells
· Meiosis: process by which germ cells produce four gametes (sperm or ova), each with half the number of chromosomes of the parent cell
· Crossing Over: Exchange of genetic material between pairs of chromosomes during meiosis 
· Gene: A segment of DNA on the chromosome that codes for the production of proteins. Basic unit of inheritance
· DNA: Double-helix molecule that carries genetic information on chromosomes
· Composed of Adenine, Thymine, Guanine, and Cytosine
· Base Pairs: Unit of length of the double-stranded DNA molecule
· For each pair of chromosomes, the genes for the same trait are in the same location
· Alleles: Genes for the same trait located in the same place on a pair of chromosomes
· Two kinds of genes:
· Structural: Guide to the production of proteins
· Regulator: Controls activities of the structural genes
· Can suppress protein production and produce only proteins appropriate for certain organs
· Turn structural genes on/off at different points
· Genes affect sensory abilities, nervous system, muscle and bones, etc.
· Therefore, influencing behavior and development in a direct manner

Human Genome Project:
· 1989 by James Watson
· Main purpose: To determine the sequence of the 3 billion base pairs that make up human DNA and to identify human genes
· 18 countries participated
· Found variations in size between chromosomes with respect to base pairs
· Discovered that we have fewer genes that we thought
· Identifying genes that are responsible for diseases has opened the door for research into genetic treatments for inherited disorders
Mendel’s Studies:
· Mendel was intrigued by the process of hereditary transmission
· Purple and white flowers
· Each observable trait requires two elements – one inherited from each parent
· Phenotype: The characteristic of a treat that’s expressed or observable
· Results from an interaction of genotype and environment
· Genotype: The arrangement of genes underlying a trait
· Principle of Dominance: The alleles of a trait are not equal, and one usually dominates the other
· Dominant gene: a relatively powerful allele whose characteristics are expressed in the phenotype, regardless of the allele with which it is paired
· When either gene is dominant it is expressed 
· Recessive Gene: a relatively weak allele whose characteristics are expressed in the phenotype only when it is paired with another recessive gene
· Principle of Segregation: Each inheritable trait is passed on to the offspring as a separate unit
· Principle of Independent Assortment: traits are passed on independently of one another
· Polygenic Inheritance: The case in which a trait is determined by a number of genes
· Height, weight, skin colour
· Most behavioral traits of interest are affected by multiple genes
· Incomplete Dominance: The case in which a dominant gene doesn’t completely suppress the effect of a recessive gene, which is then somewhat expressed in the phenotype 
· Example: Sickle Cell Anemia
· Codominance: The case in which both alleles are dominant and each is completely expressed in the phenotype
· Genes for A and B blood types are co-dominant, so inheriting one from each parent will give you AB blood
· In some instances traits don’t follow any usual laws of inheritance, instead it mattes whether the mother or father provides a particular gene
· Genomic Imprinting: The case in which the allele from one parent is biochemically silenced and only the allele from the other parent affects the phenotype 
· Example: Diabetes from father, asthma from mother
· Environment can play a role in the expression of genes

Genetic and Chromosomal Disorders: 
· Variations/mutations can occur
· Driving force behind evolution 
· When errors are adaptive, it improves the species
· Majority of mutations are maladaptive
· 90% of all abnormalities result in miscarriage rather than live births
· Disorders may be hereditary or random


Hereditary Disorders:
· Whether or not a defective gene is expressed in the phenotype depends on whether they are dominant or recessive 
· Dominant genes that cause severe problems will usually disappear from the species because those affected don’t reproduce
· Some severely disabling genes are passed on because they don’t become active until later in life
· Huntington’s Disease: 
· Begins between 30-40 years old
· Uncontrollable muscle movements and deteriorating nervous system
· Parents can carry recessive genes that don’t affect them
· Can combine in the offspring to produce the disorder
· Recessive genes can cause errors of metabolism
· Tay-Sachs Disease: Nervous system disintegrates due to lack of the enzyme to break down fats in brain cells
· rare, but common in certain populations
· Phenylketonuria (PKU): Involves the body’s management of protein – when the body fails to produce an enzyme that breaks down phenylalanine 
· Abnormal amounts of the substance build up in blood and harm brain calls
· Interactions with the environment can influence how/whether or not a gene’s influence occurs
· Intellectual Disability: Disorder characterized by limited intellectual and adaptive functioning 
· Sickle Cell Anemia (SCA)
· Red blood cells that don’t contain hemoglobin, causing red blood cells to become sickled
· Clogs small blood vessels
· Unusual oxygen demand can cause pain and damage due to insufficient supply
· 8% of African Americans have the gene
· X-Linked Disorders: Disorders that result from recessive genes located on the X chromosome, leaving males more vulnerable to them 
· Hemophilia: Absence of blood protein for clotting
· Duchenne muscular dystrophy
· Red-green colour blindness
· Fragile X syndrome 

Structural Defects in Chromosomes:
· Genetically-based problems can result from physical changes in chromosomes
· Down Syndrome:
· Trisomy-21
· Moderate – severe intellectual disability 
· Less than 1/1000
· Serious problems can result when a chromosome is missing
· Cri du chat syndrome
· Disorders of sex chromosomes:
· Turner’s Syndrome: Female in appearance, but no hormones for sex differentiation
· Males can inherit an extra X chromosome
· Klinefelter’s Syndrome: normal may appearance, but lack in male features/hormones
· Sperm providing two Y chromosomes
· 47,XYY Males

Studying the Effects of Genes on Behavior:
· Three principal areas:
· Intellectual abilities
· Psychiatric disorders 
· Aspects of personality
· Siblings share 50% of their genes
· Family-study approach asks whether the phenotypic similarity on some trait follows from the genotypic similarity among the people being compared 
· Goddard:
· Studied Kallikak family
· Distinguishing between hereditary and environmental influences is a limitation of family studies 
· Family studies have shown that many traits follow the pattern we expect if genes are important
· Close relatives are most similar 
· Adoption studies:
· Designed to address the issue of genes vs. environment 
· May involve studying siblings because of their shared environment
· Intelligence is a major focus
· Role of genetic processes – to some degree children inherit their intellectual abilities 
· Evidence about origins of problems in development
· Positive relation between adoptive parents’ disciplinary practices and biological parents’ history of psychiatric problems 
· Children inherit behavior problems from biological parents, evoked responses from adoptive parents, adoptive parents’ disciplinary practices maintain the behaviors 
· Twin Studies: 
· 1/85 births
· identical (MZ) or fraternal (DZ)
· Studying identical twins allows researchers to see the contribution of heredity to a variety of traits/behaviors 
· Shared environment makes attribution difficult 
· Fraternal twins:
· Look at if a trait is more similar in identical or fraternal twins and determine greater similarity based on genes or environment
· Focus on intelligence and its heritability
· Twin studies may also address personality issues
· Temperament is somewhat influenced by genes
· Study whether or not genetic influences underlie changes in child development
· Developmental Pacing: the rate at which spurts and plateaus occur in an individual’s physical and mental development 
· Combined twin- and adoption-study approaches:
· Twins raised in different homes
· Individual differences in behavior – identical twins acting more like fraternal twins
· Minnesota Study of Twins Reared Apart
· Evidence for genetic contribution to IQ
· Similarities in personality characteristics
· Limitation: Difficult to determine heritability of psychological abilities/traits
· Selective placement practices from adoption agencies put children in homogenous homes
· High- middle-income families – changes in environmental influences 

Models of Gene-Environment Interaction:
· Behaviour Genetics: Field of study that explores the role of genes in producing individual differences in behaviour and development
· HOW do genes and the environment exert their effects?	
· By what processes do these factors operate and how do they interact w/ one another
· Gottesman’s Limit-Setting model:
· Genes interact with the environment by setting the upper and lower limits of our development
· Reaction range: Term for the range of ability or skill that is set by the genes 
· Basketball, height, environment study
· Poor genes or poor environment can be overcome by strength in the other 
· Scarr’s Niche-Picking Model:
· Proposed that genes play a very active role in development
· Genes play a role in determining the kind of environment the child experiences 
· Passive-Gene Environment Correlation: Situation in which genes and environment affect development similarly because the genes the child receives from the parents are compatible with the environment the parent provides 
· Evocative Gene-Environment Correlation: Situation in which genes and environment affect development similarly because genetically set predispositions of the child elicit compatible experiences from the environment 
· Active gene-environment correlation: Situation in which genes and environment affect development similarly because children seek out experiences that are compatible with their genetic predispositions 
· Views environment as less a direct cause of child development and more so as a vehicle that enables the genes to guide children along a particular path 
· Plomin’s Environmental Genetics Model
· Believes that child developmental outcomes are related to family environment for two reasons:
· Children share many genes with their parents, who provide the environment for their children
· Children evoke from their parents the sorts of responses and surroundings that suit their genes
· Environmental Genetics: Study of how our genes influence our environments
· Non-shared environment: A concept used in behavior genetics to refer to presumed aspects of the environment that children experience differently 
· Children in the same family don’t necessarily experience the same environments
· Little emphasis on common family environment influencing sibling similarities 
· Bronfenbrenner and Ceci’s Bioecological Model: 
· Assign more importance to the environment 
· Believe that genes steer the environment in the right direction
· Proximal Processes: Interactions between the child and aspects of the microsystem that have positive effects on psychological functioning and that help maximize expression of the child’s genetic potential 
· Biology and ecology contribute equally and in greater interaction 
· [bookmark: _GoBack]
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