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LECTURE 1 INTRO TO GENETICS - University of Alberta



LECTURE 1 INTRO TO GENETICS - 20% genetic disease classic Medical GENETICS , single gene, early onset (pediatric) - 80% genetic susceptibility common gene variation and environment, delayed onset (adult) Pedigree - Children, siblings, parents - Nuclear family age/date birth, health status, age/date death, cause of death - Proband individual who brings pedigree to your attention, does not necessarily have to be affected General Info - DNA RNA Protein Function - Changes in environment: Both have common DNA variants o Change in gene transcription profile o Change in protein profile - SNP single nucleotide polymorphism (single nucleotide difference) - Human genome 3,000 Mbp o 25,000 30,000 genes o Exons contain < of DNA o Gene distribution is uneven o Knowing the sequence of the genome makes it easy to locate genes and variants quickly - NCBI Human Genome Sequence Components o Human DNA sequence o Human mRNA (transcriptome) o Variations o Usable database - The ENCODE project encyclopedia of DNA elem
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    	Transcription of LECTURE 1 INTRO TO GENETICS - University of Alberta


        
    	1 LECTURE 1 INTRO TO GENETICS - 20% genetic disease classic Medical GENETICS , single gene, early onset (pediatric) - 80% genetic susceptibility common gene variation and environment, delayed onset (adult) Pedigree - Children, siblings, parents - Nuclear family age/date birth, health status, age/date death, cause of death - Proband individual who brings pedigree to your attention, does not necessarily have to be affected General Info - DNA RNA Protein Function - Changes in environment: Both have common DNA variants o Change in gene transcription profile o Change in protein profile - SNP single nucleotide polymorphism (single nucleotide difference) - Human genome 3,000 Mbp o 25,000 30,000 genes o Exons contain < of DNA o Gene distribution is uneven o Knowing the sequence of the genome makes it easy to locate genes and variants quickly - NCBI Human Genome Sequence Components o Human DNA sequence o Human mRNA (transcriptome)
2 O Variations o Usable database - The ENCODE project encyclopedia of DNA elements project to discover all functional elements in human genome and release the information to the public o Genes can give many different proteins via splicing (post ENCODE?) Advancements in Technology 1990 radioactive methods 3 Kbp per day 1998 ABI Prism 300 Kbp per day 2009 Helicos genetic Analysis 21-28 Gbp per run o While costs and speed have gone down dramatically for sequencing, the costs for analysis are still very high Variation and Disease - Everyone has 5-50 significant genetic flaws all diseases have some genetic component (susceptibility) o Down/up regulate expression o Directly affect protein function (structure) o Alter mRNA splicing/processing/stability o genetic disequilibrium with an unknown functional SNP - Homocysteine (intermediate product in protein catabolism) removed via.
3 Remethylation to methionine Transulfuration to cysteine o Rs1801133 C T substitution at nt 677 Alanine valine substitution at codon 222 Altered protein (T allele) is thermolabile reduced activity increased plasma homocysteine Increased coronary heart disease, cleft palate, thrombosis o Increased risk with increased affected relatives o Increased risk with GENETICS o Increased risk with living in SE USA o Increased risk with decreased folic acid intake Pre/perinatal folic acid therapy reduces frequency of NTDs (SB and anencephaly) - Big Variations pathogenic variation (causes big change in gene function), single gene abnormalities (dominant/recessive), chromosomal disorders (trisomy, deletions), not common (less than 1/1000) - Small variations polymorphic variation (small/moderate changes), diseases and conditions with genetic susceptibility, common (1/2 1/100) Websites for Info - NCBI national center for biotechnology information o Public databases, research in computational biology, software tools for analyzing genome data, disseminates biomedical info for the better understanding of molecular processes affecting human health and disease - Pubmed online catalogue of published papers - OMIM (online mendelian inheritance in man)
4 Information on genetic diseases o Systematic arrangement/classification of diseases - SNP common variants - Gene information on genes, map viewer - Gene Cards database on human genes, products, and involvement in disease o Concise info about functions of all human genes that have an approved symbol and other selected genes. LECTURE 2: CYTOGENETICS 1 INTRO to Cytogenetics: - Involves the study of chromosomes, both the number and the structure are analyzed by conventional techniques (G-banding) - Molecular Cytogenetics (FISH and microarrays) have extended capabilities of identifying abnormalities - Constitutional studies: chromosome abnormalities present at birth o Prenatal Diagnosis: CVS, Amniocentesis, Products of conception (villi) o Postnatal Diagnosis: peripheral blood (skin biopsy) Tissues appropriate for conventional cytogenetic study.
5 - That can undergo cell division (during mitosis is best) - Chorionic villi, amniotic fluid, peripheral blood (lymphocytes), skin (fibroblasts), bone marrow After culturing in vitro, a proportion of cells are arrested in mitosis, and are then harvested for chromosome analysis o MOST COMMON tissue used to search for a constitutional abnormality is peripheral blood After harvesting, the cell preparations are dropped onto glass slides and stained. For most chromosome analysis, a G-banding technique is utilized for staining Each chromosome has a unique G-banding pattern that is constant from individual to individual ISCN (International System for Cytogenetic Nomenclature): - P=short arm - Q=long arm - Centromeres= p10 and q10 - Telomeres = 6 bp sequence repeat at ends of chromosomes.
6 Pter, qter - Band numbers increase as move from the centromere to the telomere A single G-band typically contains more than 3 MB of DNA - Therefore, most constitutional chromosome abnormalities are associated with multiple congenital anomalies - Therefore, deletion of a single gene cannot be detected by G-banding Clinical findings in Down Syndrome: - Recurrent respiratory infections, GI tract anomalies, increased risk for leukemia, mental retardation, Alzheimer s disease o Phenotype Mapping for Down Syndrome: APP = amyloid beta precursor RUNX1 = leukemia Dyrk = neurogenisis Pregnant women in 19 weeks gestation showing abnormal findings: FISH is done because it is faster Fluorescence-in-situ hybridization (FISH): get results in 24 hrs (G-banding takes a week for culture of amniotic fluid) - Probe DNA, label with fluorescent due, and denature and hybridize Down Syndrome can also result from structural chromosomal abnormalities: - Trisome 21: o 95% due to meiotic nondisjunction o 4% due to Robertsonian translocation o 1% due to mosaicism In general, TRANSLOCATIONS may be classified as BALANCED or UNBALANCED: - Balanced: no net gain/loss of essential genetic info - Unbalanced.
7 Net loss or gain of essential genetic material - Carriers of balanced translocations are typically phenotypically normal, but are at risk for generating gametes with unbalanced translocations LECTURE 3: CYTOGENETICS 2 Gain of an extra sex chromosome: - XXY and XYY (1:1000 males) - XXX (1:1000 females) - Most do not cause clinical suspicion in the newborn period 47, XXY - 6 yr old presenting with behavior issues, 15 hr old presenting with gynecomnastia (large mammary glands in men), 30 yr old male presenting with history of infertility - Taurodontism: enlarged pulp chamber at expense of roots in the molar teeth Micro deletion Syndromes: - Involve the loss of a very small amount of material from the chromosome - Typically associated with a specific clinical syndrome - Can be very difficult to detect by G-banding therefore, typically characterized by FISH or microarray Di George Syndrome and Velocardiofacial Syndrome - 85% have a deletion of gene - VCFS: cleft palate, cardiac anomalies, characteristic faces - Di George: developmental defects of the 3rd and 4th pharyngeal pouches, resulting in thymic and parathyroid hypoplasia and cardiac defects Congenital anomalies in 22q deletion syndrome: - Cardiac: 74% - Hearing impairments: 39% - Hypocalcemia.
8 49% - T-cell immune deficiency The most recent advance in cytogenetic technology: Array based-comparative Genomic Hybridization (a-CGH): - You take a patient genomic DNA and a control genomic DNA: restrict and quantify them and label each with different fluorochromes and combine in a 1:1 ratio. - Then hybridize to chip onto which DNA probes have been spotted - Ratio equals 0: no copy number gains or losses o Less than = deletion o More than = gain (duplication) Two data bases that are most informative: - UCSC Genome Browser - TCAG: Toronto Center for Applied Genomics: Database for Genomic Variants Acquired Chromosomal Abnormalities: Most cancer cells have associated chromosomal abnormalities: - The abnormalities are acquired - The abnormalities are clonal (2 or more cells have the same abnormality) - The abnormalities are limited to the tissues involved in the malignancy Identification of these abnormalities is important for.
9 - Differential diagnosis - Determining therapy - Providing info about prognosis Identification of acquired clonal chromosomal abnormalities has also led to: - Elucidation of the genetic events involved in leukemogensis - Development of specific gene-product targeted therapies 42 yr old women suffers from fatigue, RBC low and WBC 180,000 (super high) and a bone marrow biopsy is performed to rule out leukemia: - Karyotype reveals: t(9:22)(q34; ) - Derivative chromosome 22 is commonly known as the Philadelphia chromosome - Translocation results of the breakpoint cluster region (BCR) in band to the Abelcon murine leukemia virus oncogene (ABL) from band 9q34 - The novel BCR/ABL gene leads to generation of a protein with altered tyrosine kinase activity o Gleevec: drug that targets abnormal tyrosine kinase Natural history of CML: - Chronic Phase: t(9.)
10 22) is typically the sole abnormality - Accelerated phase: 75% of cases gain additional abnormalities - Blast crisis: additional abnormalities typically present as in accelerated phase LECTURE 4: MUTATIONS IN FAMILIES (Inheritance of genetic conditions) Mutations: change in DNA sequence that leads to a change in protein expression Allele: refers to different forms of the same gene - Wildtype (normal), Mutant (different DNA sequence), and Null (mutation that doesn t lead to a protein or deleted) Phenotype: the physical appearance of a trait Genotype: the allele associated with a trait Classes of Mutations: - Missense: nucleotide change leads to amino acid change (most common C to T) - Nonsense: change leads to STOP codon - Insertions: addition of nucleotide that lead to frameshift - Deletions: deletion of nucleotides - Splice site: changes RNA splicing - Expansion of repeating units ins or del o 3 bp - ins or del one AA (most common mutation in CF delF508) o 2 bp ins or del - frame shift o 1 bp ins or del - frame shift - 1 bp substitution o Silent - wobble o Nonsense - AA to stop o Missense Conservative - changes AA to same or similar AA Non-conservative - changes AA by function or charge May not change a basepair but may change the RNA splice recognition
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			My Story, my life, my identity - University of Alberta

			sites.ualberta.ca
			Chaitin MY STORY, MY LIFE, MY IDENTITY International Journal of Qualitative Methods 3 (4) December 2004 2 Introduction In this article, I focus on using the life story method for …

			   Life, Identity, Story, My story, My life, Life story, My identity

		

	

	
				
					

		
			MATHEMATICAL METHODS OF PHYSICS I – 2014

			sites.ualberta.ca
			MATHEMATICAL METHODS OF PHYSICS I – 2014 THOMAS CREUTZIG ABSTRACT.These are lecture notes in progress for Ma Ph 451 – Mathematical Physics I. The lecture starts with a brief discussion of linear algebra, Hilbert spaces and …

			   Methods, Physics, Mathematical, Mathematical physics, Mathematical methods of physics i

		

	

	
				
					

		
			Algorithms for Reinforcement Learning

			sites.ualberta.ca
			Reinforcement learning is a learning paradigm concerned with learning to control a system so as to maximize a numerical performance measure that expresses a long-term objective.

			   Learning, Algorithm, Reinforcement, Reinforcement learning, Algorithms for reinforcement learning

		

	


                
                
	
				
					

		
			BAYESIAN METHODS FOR CONTROL LOOP MONITORING …

			sites.ualberta.ca
			BAYESIAN METHODS FOR CONTROL LOOP MONITORING AND DIAGNOSIS Biao Huang⁄;1 ⁄ Department of Chemical and Materials Engineering,University of Alberta, Edmonton, AB T6G 2G6, Canada Abstract: There exist many algorithms for control performance monitoring.

			   Performance, Loops, Control, Methods, Monitoring, Diagnosis, Control performance monitoring, Methods for control loop monitoring, Methods for control loop monitoring and diagnosis

		

	

	
				
					

		
			CARDIOLOGY - University of Alberta

			sites.ualberta.ca
			MCCQE 2002 Review Notes Cardiology – C3 BASIC CLINICAL CARDIAC EXAM. . . CONT. Precordial Inspection observe for apex beat, heaves, lifts Precordial Palpation apex - most lateral impulse PMI - point of maximal intensity location: normal at 5th intraclavicular space (ICS) at midclavicular line (≤10 cm from midline), lateral/inferior displaced in dilated cardiomyopathy (DCS)

			   Notes, Exams, Cardiology, Notes cardiology

		

	

	
				
					

		
			reference letters magazine - University of Alberta

			sites.ualberta.ca
			5 Advice to potential referees A student, employee or colleague has asked you to write a reference letter but you have never written one before or you are not sure what the appropriate content is for a reference letter.

			   Reference, Letter, Magazine, Colleagues, Reference letters magazine

		

	


                
                
	
				
					

		
			Non-Linear & Logistic Regression

			sites.ualberta.ca
			parameters – we are using maximum likelihood estimation • We can however calculate a pseudo R2 - Lots of options on how to do this, but the best for logistic regression appears to be McFadden's calculation Logistic Regression (a.k.a logit …

			   Logistics, Maximum, Regression, Estimation, Likelihood, Logistic regression, Maximum likelihood estimation

		

	

	
				
					

		
			C1: Electrical resistivity of different soil and rock types

			sites.ualberta.ca
			phases (solid, liquid or gas). Thus to calculate the overall electrical resistivity of a rock, we must consider the individual resistivities and then compute the overall electrical resistivity. Consider a sandstone saturated with salt water. The grains are quartzite and have a …

			   Salt, Rocks

		

	

	
				
					

		
			HYSYS User Guide - University of Alberta

			sites.ualberta.ca
			v v Phone and E-mail Customer support is also available by phone, fax, and e-mail for customers who have a current support contract for their product(s).

			   Guide, User, Hysys, Hysys user guide

		

	


                
                
	
				
					

		
			Chapter 5. Measurable Functions 1. Measurable Functions

			sites.ualberta.ca
			Chapter 5. Measurable Functions §1. Measurable Functions Let X be a nonempty set, and let S be a σ-algebra of subsets of X. Then (X,S) is a measurable space. A subset E of X is said to be measurable if E ∈ S. In this chapter, we will consider functions from X to IR, where IR := IR∪{−∞}∪{+∞} is the set of extended real numbers.

			   Chapter, Functions, Functions 1
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			Concurrency: An Introduction

			pages.cs.wisc.edu
			Stack (1) Stack (2) (free) (free) Heap Program Code Figure 26.1: Single-Threaded And Multi-Threaded Address Spaces (whichwecannowcallasingle-threaded process),thereisasinglestack, usually residing at the bottom of the address space (Figure 26.1, left). However,inamulti-threadedprocess,eachthreadrunsindependently

			

		

	

	
				
					

		
			Introductory Physics I - Duke University

			webhome.phy.duke.edu
			Books by Robert G. Brown Physics Textbooks • Introductory Physics I and II A lecture note style textbook series intended to support the teaching of introductory physics, with calculus, at a level suitable for Duke undergraduates.

			

		

	

	
				
					

		
			Introduction to Operating Systems

			pages.cs.wisc.edu
			Figure 2.1: Simple Example: Code That Loops And Prints (cpu.c) 2.1 Virtualizing The CPU Figure 2.1 depicts our ﬁrst program. It doesn’t do much. In fact, all it does is call Spin(), a function that repeatedly checks the time and returns once it has run for a second. Then, it …

			   Introduction

		

	


                
                
	
				
					

		
			Introduction to Medical Imaging Systems

			web.eecs.umich.edu
			So 0.01A= 1˚ ·10−12 m = 1 pm is associated with a photonenergyof about 1.24 MeV, and 0.5A= 5˚ ·10−11 m = 50 pm is associated with a photonenergyof about 25 keV. • At long wavelengths the attenuation is manageable,but the resolution is very poor. • At a free space wavelength of 1 cm, the wavelength in the body is about 1 mm.

			   Medical, Imaging, Medical imaging

		

	

	
				
					

		
			NIST-JANAF Thermochemical Tables

			janaf.nist.gov
			Created Date: 4/17/2013 3:34:48 PM

			

		

	

	
				
					

		
			*COEFFICIENT

			wdaa.memberclicks.net
			1 IMPULSION: desire to move forward with suppleness of the back and steady tempo 1 RIDER'S POSITION, SEAT AND HANDS: well-balanced elastic seat demonstrating vertical, centered alignment, with light independent contact from hand(s) 1 RIDER’S CORRECT AND EFFECTIVE USE OF THE AIDS: evidenced by the horse's

			

		

	


                
                
	
				
					

		
			Sets and Functions - University of California, Davis

			www.math.ucdavis.edu
			identity that i2 = 1, meaning that iis a square root of 1. If z= x+iy2C, we call x= <zthe real part of zand y= =zthe imaginary part of z, and we call jzj= p x2 + y2 the absolute value, or modulus, of z. Two complex numbers z= x+iy, w= u+iv are equal if and only if x= uand y= v. 1.1.2. Subsets. A set Ais a subset of a set X, written AˆXor X˙A, if

			

		

	

	
				
					

		
			Chapter 4

			www.math.ucdavis.edu
			40 4. Diﬀerentiable Functions where A ⊂ R, then we can deﬁne the diﬀerentiability of f at any interior point c ∈ A since there is an open interval (a,b) ⊂ A with c ∈ (a,b). 4.1.1. Examples of derivatives. Let us give a number of examples that illus-trate diﬀerentiable and non-diﬀerentiable functions.
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