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Stuyvesant High School Dept. of Biology & GeoSciences~Elizabeth Fong, Assistant Principal

Medical Human Genetics (SBS11QHG): Syllabus and Standards: Instructor: Maria Nedwidek, Ph.D.
READ this syllabus so you know what is in store!  I’m looking forward to a great term with you! (  -Dr. Ned.
COURSE OVERVIEW:

The goals of content application for students in this one-term course are to:


Explore the study of heredity in humans


Become proficient in the interpretation of genetic disease patterns in human families


Understand the clinical approaches to diagnosing and treating human genetic disease


Understand and apply human molecular genetic and genomic analytic approaches

The learning objectives of students in this course are to:


Apply classical genetic analysis to understanding the basis of genetic disease in humans

Interpret the meaning of molecular biological and cytogenetic data in patients


Analyze and communicate original research findings from primary literature


Propose novel strategies to treat human genetic disease based upon current research

The Central Question: What makes human genetics unique?  History and context for the course:


Modern eukaryotic genetic analysis has exploded in the last 70-100 years.


The structure of the human genome is complex.


Many genetic diseases are not caused by just one problem.


Genetic diseases are incurable because they target the DNA of every cell of a person.


The approaches used by scientists to identify and study genetic disease are complex.


The Human Genome project promises to identify the genetic basis for many diseases.


The search for treatments for these diseases is a major goal of clinical geneticists.

Units of Study and Special Projects:

Classroom Instruction


Classical analysis techniques: Punnett squares and Probabilities for 1-gene inheritance


Human Heredity I: Genetic diseases and pedigrees for 1-gene disorders and derivatives


Human Heredity II: Chromosome structure and basis for chromosome abnormalities


Human Heredity III: Gene structure and molecular basis for genetic abnormality


Analysis of Genetic Diseases: Karyotyping, Clinical Cytogenetics, Molecular Analysis


Treatment and Prevention: Protein Replacement, Gene Therapy, Stem Cells, IVF

Human Genome Characterization: Approaches, Database Exploration, Model Organisms


Ethics of: Genomic Analysis, Genetic Counseling, Prescreening Prevention, Therapies

Final Culmination Project: Written and Oral Presentation


Students will develop an original proposal for treatment of one human genetic disease.

Prerequisites: Successful completion of Bio 1 (SL1, SL3, SL1M, SL1S, SLS43, SLS43QM) and Bio 2 (SL2, SL4, SL2M, SL2S, SLS44, SLS44QM, SB2HAT, SBS22HJ), Biology/LE Regents Proficiency.  SBS11QHG is open to grades 10, 11, &12 in the Spring-term only.

Fulfillments: SB3PHG is a pre- and/or co-requisite for A.P. Biology and Hospital Internship.

Grading Policy and Assessments: 70% Exams (5 exams) 20% Final Project (average composite of graded oral presentation and graded written report), 10% Homework and regular assessment in class.

Textbooks: Nussbaum et al., Thompson and Thompson Genetics in Medicine, 6th Ed., Saunders (Elsevier), 2004.; Kraus, Concepts in Modern Biology, Revised Ed., Globe Fearon, 1999.;

Supplements as needed. 

TOPIC SEQUENCE AND ASSESSMENTS (this course is offered in the Spring term only):

January/February

WEEK 1: Intake survey, Textbook distribution, Expectations (2 days), Fundamental terms, definitions and approaches (1 day), Mendel’s Laws/context with humans; genetics of plants & humans (1~2 days).

WEEK 2: Meiosis, chromosomes & linkage, definitions (2 days), proper procedure for representing keyed genetic crosses applied to explanation of Mendel’s Laws (1 days), detailed description of dihybrid cross (1 day), Sex linkage in Drosophila, Morgan and Sturtevant (1 day).

WEEK 3: Test 1 on representing crosses (1 day), submit choices for final project disease to cure (time-sensitive email lottery, details TBA).  Introduction to Mendelian Inheritance in humans (1 day), representing keys for Mendelian inheritance in humans and flies (1 day), exercise on concept of predicting single-gene inheritance in humans (Punnett as prediction and pedigree/coin-toss as observation) (1 day), reintroduce 4 major types of single-gene inheritance in humans (autosomal dominant and recessive and X-linked dominant and recessive) (1 day), assignment of diseases for final project proposals and discussion of project outline 1 due March 21, 2013.

WEEK 4: MID-WINTER TWO-DAY RECESS, connect human inheritance with that of peas and flies (1 day), Demonstrate and contrast autosomal pedigrees and a few examples of disease (1 day), demonstrate X-linked pedigrees and representation (1 day), DNA day draft due (February 20, 2013)

February/March

WEEK 5: Terminology used in presentation and interpretation of pedigrees, (1 day), Test 2 on formal human pedigree analysis (limited to 4 Mendelian patterns) (1 day, early in week), review of exam on pedigrees (1 day), mutation as a cause of genetic disease and connection to central dogma, causes of spontaneous genetic disease arising in a family, exceptions to single-gene Mendelian inheritance/atypical patterns (2 days), SING! (end of week)

End of first marking period (end of week 5)

WEEK 6: understanding how normal genome organization protects the organism (1 day), survey of well-characterized genetic diseases (2 days), detailed discussions of clinical manifestations and specific lesions for diseases presented previously including 4 major Mendelian forms (autosomal dominant & recessive;  X-dominant & recessive), Y-linked, chromosome imbalances/nondisjunction, some polygenic, multiple alleles/codominance, maternal effect/mitochondrial, defects in genes that control other genes (2 days)

WEEK 7: sex determination and dosage compensation of chromosomal information in humans (1 day), discussion of basis for defects in chromosome number, connections to meiosis, explanation of nondisjunction, autosomal and sex chromosomal manifestations of specific diseases (2 days), types of mutations causing disease vs. polymorphism in human genomes (1 day), further factors affecting pedigrees aside from single gene inheritance/unusual events that cause hereditary disease (1 day), report card distrib’n, parent teacher conf’s (14th, 15th), DNA day submission (deadline for you: March 13, 2013)

WEEK 8: genetic disease wrapup (1 day), Test 3 early in the week on inheritance patterns and clinical manifestations of major human genetic diseases (1 day), exam return/review (1 day), final project outline (version 1) due March 21, 2013. assignment of written final project deadline (tentative, May 17 and 20) and oral presentation dates (3 per day at end of semester)/detailed discussion of scope and criteria for evaluation of project including proper referencing techniques (1 day), SPRING HOLIDAY party (1 day)

SPRING ONE AND ONE-THIRD-WEEK (10 DAY) RECESS (per calendar holidays through April)

April

WEEK 9: introduction to blood grouping, detailed discussion of genetic basis for blood type, ABO & Rh systems (chromosomal basis) MHC, erythroblastosis faetalis & treatment (1 day), recapitulation of central dogma, cellular genomes & arrangement of DNA, RNA, and protein (1 day), Watson & Crick discovery context, intro to DNA structure, implications of mutation & faithful replication in disease (1 day)

WEEK 10: organization of human genomes in the context of prokaryotes and eukaryotes (2 days), general introduction to molecular genetic analysis, detailed lab techniques used to examine, manipulate and analyze DNA, RNA and proteins, scenarios for data analysis, key terms and usage, cloning and recombinant DNA technology (2 days), analyzing gene expression and protein expression with blots (1 day), outline v.1 return this or previous week

WEEK 11: more contrasting of eukaryotic and prokaryotic genomes (1 day), karyotyping and cytogenetics (2 days), uses of karyotyping and FISH (1 day), review for exam on molecular analysis of genetic disease (1 day); finalization of TENTATIVE field trip plans (location and timing TBDeterm’d). Second outline revision due (late week), approx. April 19, 2013 (Earth Day!!)

WEEK 12: Test 4 on molecular human genetics and disease, return and review of exam (1 day), introduction of human genomics (1 day), brief lesson on genes and human evolution (1 day), study and structure of human genomes, arrangement of genetic code, intron-exon boundaries, beta-globin as “representative” human gene (2 days), 

End of second marking period (end of week 12)
April/May
WEEK 13: open reading frames and shotgun sequencing algorithms (1~2 days), knockouts in mice (1 day), comparative genomics (homologs, orthologs, and paralogs), human evolution and model organisms (2 days), report card dist’n

WEEK 14: comparative genomics overview (1~2 days), genomics and primate/human evolution lesson (2 days), outline v.2 return, discussion of approaches for final project, guidelines and limitations of proposal (2 days)

WEEK 15: Test 5 on human genome structure, function, and analysis and model organism comparative genomics (1 day), return and review of exam (1 day), review scope and criteria for project evaluation procedure (done individually and submitted with paper) (1 day), modeling of criteria and format for student oral presentations through a teacher-driven lesson and student evaluations of teacher (1 day), papers from FIRST presenters due May 17, 2013 this week

Outdoor trip approx. end of week 14 or 15 (flexible schedule per conflicts with AP exams)

WEEK 16: final project paper for ALL other students due May 20, first days of PRESENTATIONS: 15 student presentations (3 per day over 5 days) this week, STARTING MONDAY, MAY 20, 2013!!!!

MEMORIAL DAY HOLIDAY (1 day)

WEEK 17: 12 student presentations (3 per day over 4 days), starting Tues., May 28 after Memorial Day.

June
WEEK 18: 6~9 student presentations (2-3 days), flexible allowing for a register of 34 students and extenuating circumstances, Anniversary (Brooklyn-Queens) holiday mid-week, if May trip date cannot be scheduled, excursion is possibly this week, textbook return and closing remarks (1 day)

“WEEK” 19: short week lasting 1 day, distribution of Final Project Grade oral evaluations and graded project papers with comments to students, class party on last day of class meeting.

End of third marking period: HAVE A GREAT SUMMER!!!!

Communication of Expectations and Deadlines:

Email is an important aspect of how I will communicate assignments and other time-sensitive info to you.  However, I am also posting documents and assignments to my website as I generate them so that you do not get lost in the mire.  Please check your email and the web often to keep current; the site address is easy to remember and the files are organized chronologically.

How to get to course information quickly (PLEASE BOOKMARK the SITE):

My email address is: doctorned@d-ned.com

My web address is http://d-ned.com

The Medical Human Genetics site is http://d-ned.com/Human_Genetics__Spring_.html
MARK YOUR CALENDARS NOW!!

Tentative Test dates:
2013: February 11, February 25, March 19, April 22 or 23, May 13.

DNA Day deadlines:

Draft: February 20, Final: March 13, Teacher: March 15

Project and Presentation dates:
Outlines due March 21 & April 19, 2013; Paper Due May 20, 2013 (May 17 for May 20 presenters)
Tentative Trip date(s):

May 10 or May 17, 2013

AP exams:
May 6-May 24, 2013
Presentation dates:

May 20-June 5, 2013
Last Day of Class: 

June 10, 2013.

I am looking forward to a great term with you! (  Sincerely, Dr. Ned.
