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Stuyvesant High School Dept. of Biology & GeoSciences

~Elizabeth Fong, Assistant Principal~

Genetics Research (SBS11QGR): Syllabus and Standards: Instructor: Maria Nedwidek, Ph.D.
COURSE OVERVIEW:

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


Explore the study of heredity across species


Become proficient in the practice and interpretation of classical genetic analysis


Connect classical genetic studies with modern genomic approaches

The learning objectives of students in this course are to:


Understand the history of the inquiry process that has lead to the genetics knowledge base


Carry out some practical approaches toward genetic analysis in the laboratory

Interpret the presentation of genetic data in the literature


Be proficient in communicating original research findings

The Central Question: What is significant about DNA?  History and context for the course:


Genetics was initially a study of traits that are passed from generation to generation.


Farmers and breeders were really the first geneticists.


Mendel’s studies led to a curiosity about the basis for inheritance.


Modern genetic analysis emerged years later with Morgan’s studies of flies.


Modern understanding of gene expression emerged with Jacob and Monod’s work.


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

Units of Study and Special Projects:

Classroom Instruction


Classical analysis techniques: Punnett squares, Probabilities


Chromosomes and heredity I: Linkage and Epistasis


Chromosomes and heredity II: Genetic Diseases, Pedigrees


Molecular basis of heredity: DNA and Gene expression, The Central Dogma


Human Genomics: Approaches and Implications, Ethics

Laboratory Studies/Field work: Human Genomic Analysis: Day-long Workshop at School.


Individual students will analyze their own DNA during an intensive lab exercise at school!


Lab reports will involve analysis of student data produced in lab and use of NIH databases.

Prerequisites: Successful completion of Biology 1 and Biology 2 or equivalents, Biology/LE Regents Proficiency.  SBS11QGR is open to grades 10, 11, &12 in the Fall-term only.

Fulfillment of Requirements: SBS11QGR is a prerequisite and/or co-requisite for A.P. Biology.

Grading Policy and Assessments: 70% Exams (5 exams) including cumulative final (6th exam), 10-20% Lab reports (2 labs)+10-20% Homework assignments & in-class assessments (balance tbd).

Textbooks: Griffiths et al., Introduction to Genetic Analysis, 9th Ed., Freeman, 2008.; Kraus, Concepts in Modern Biology, Revised Ed., Globe Fearon, 1999.; Supplements as needed. 

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

September

“WEEK” 1: Intake survey, Expectations (2 short days), Text distribution, intro to genetics

WEEK 2: Fundamental terms and definitions (1 short day), Mendel’s Laws (1~2 days), MonoHybrid and Dihybrid Cross “procedure” (1~2 days), Intro to meiosis and gametic analysis (1 day), Diagnostic exam (1 day)

WEEK 3: Rosh Hashanah Holiday (2 days), Return of diagnostic exam (1 day), Meiosis and the dihybrid cross (2 days) 
WEEK 4: Statistical method for inheritance at more than two loci (1~2 days), Relationships between linkage and Independent Assortment (1 day), Yom Kippur Holiday (1 day), Sex linkage, Morgan and Sturtevant (1 day), intro to disorders/dosage, pedigrees/single gene (Mendelian) inheritance and its representation in humans (1 day) 

October

WEEK 5: Test 1 on Punnetts and Probability method (1 day), pedigrees/sex linkage in humans (2 days), Genetic diseases and their manifestation in humans: autosomal dominant, autosomal recessive, X-linked dominant, X-linked recessive, Y-linked, chromosomal abnormalities and nondisjunction, translocation (1~2 days), Multiple gene inheritance (in plants and humans): polygenic traits, incomplete dominance, codominance (blood typing) (1 day)

WEEK 6: Columbus Day Holiday (1day), Test 2 on single gene inheritance and pedigrees (1 day), intro to linkage, epistasis, complementation (2 days); intro to recombinant frequencies/gene mapping (1 day)

End of first marking period

WEEK 7: recombinant frequencies and gene mapping (2 days), contrasting complementation and recombination (2-3 days), PSAT exam.

WEEK 8: exam review (1 day) beastly Test 3 on gene interaction, triple point test cross mapping, complementation and recombination (1 day), introduction to DNA structure (1~2 days), molecular biology, triplet code, and mutation (2 days), parent teacher conferences (end of week), distribution of lab manual for November genomic profiling labs.
WEEK 9: Halloween & other scares including test 3 return; mechanics of DNA replication, PCR and sequencing (1~2 days), central dogma: introduction of mechanics of transcription and translation (1 day), discussion of electrophoresis and basic lab techniques, discussion of analytic techniques to be used at Harlem lab and in general to characterize nucleic acids (2 days).
November
WEEK 10: history of structural characterization of DNA (1 day), Election day observed (1 day)

contrasts between prokaryotic and eukaryotic replication, transcription and translation including triplet code and wobble in detail (1 day), Harlem DNA genomic analysis lab phase 1/morning class (2 days): November 8 and 9, 2012.
WEEK 11: Veterans day observed (1 day), understanding detailed lab techniques used to manipulate and analyze DNA including restriction digestion of plasmids (2 days), Harlem DNA lab genomic analysis lab phase 2/afternoon class (2 days): November 15 and 16, 2012.
WEEK 12: intro to mitochondrial DNA analysis and racial descent/ascent of man (1 day), Test 4 on previous molecular biology and general DNA lab material (1 day), preparation for lab report I and II analysis (1 day), THANKSGIVING HOLIDAY (2 days)

WEEK 13: prokaryotic gene regulation and the lac operon model, discussion of original PaJaMo paper and of seminal experiments on negative regulation (2-3 days), lab 1 computer work (2-3 days)

End of second marking period

December
WEEK 14: Lab report I due mid-week on genomic DNA lab analysis/pedigrees, Lab report 2 data mining/analysis exercises: work on computers (flexible schedule, 2-3 days) for lab 2, details on catabolite repression/ positive regulation/attenuation (3 days)
WEEK 15: Lab report II due mid-week on mitochondrial DNA lab analysis and database mining pending upload of students’ mitochondrial DNA sequences, deep discussions of prokaryotic gene regulation (2-3 days), eukaryotic gene regulation and architecture intro (1 day), test review (1 day)

WEEK 16: Test 5 on prokaryotic gene expression and regulation, some DNA manipulation and laboratory techniques from Harlem Lab (1 day), test return, student self-evaluation and grading of lab reports I and II (2-3 days), class winter holiday party ( (1 day)

WINTER RECESS HOLIDAY (total of 11 calendar days) YAY!!!! (
January

WEEK 17: Happy New Year! (2 days), chromosome structure & eukaryotic gene expression (1 day), nondisjunction & types of damage to chromosomes (1 day), chromosomal regulation of cell division; normal & abnormal chromosomal ploidy and connections to human disease (1 day)

WEEK 18: germline and somatic cell defects bearing on development and cancer (2 days), model organisms, evolution and genes (2 days), Hardy-Weinberg equilibrium/population biology (1 day)

WEEK 19: Final exam content review (1 day), In-class Very Difficult Cumulative Final Exam (6th exam) (1 day), ethics unit including discussions of stem cell technology and genetic counseling as well as general scientific ethics (2 days), text/work return, remarks on last day of class (1 day)

End ( of third marking period and of fall semester

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 Genetics Research site is http://d-ned.com/Genetics_Research__Fall_.html

MARK YOUR CALENDARS NOW!!

Tentative Test dates:

2012: October 1, October 9, October 23, November 20, December 18.    2013: January 15.
Mandatory Lab Trip dates:

Period 3: November 8 and 9, 2012; Period 6: November 15 and 16, 2012.

Tentative Lab Report Deadlines: 10 points deducted for every day late:

December 5, 2012 (Report 1) and December 12, 2012 (Report 2)

Last Day of Class: 

January 18, 2013.

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