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I. Instructor information

Name:

Lori Kelman, MBA, Ph.D.

E-mail:  
Lori.Kelman@montgomerycollege.edu
Office Phone:
(301) 601-6929


Office:

HT 418
BSMaT Office:
(301) 353-7722


Address:

20200 Observation Drive

Fax:

(301) 353-7723




Germantown, MD  20876

Office Hours:
M12:00 – 1:00 pm, 5:30– 6:30 pm

T 12:15 – 1:15 pm or by appointment

II. General course information

Title:

Nucleic Acid Methods

Course section:
Lecture

32967

Credit hours:
4





Laboratory
32968

Meeting
times:
Lecture

T  9:30 – 12:15 pm
Room:
HT 137

Laboratory
R 9:30 – 12:15 pm
Room:
HT 405

Course format:
Lecture, laboratory exercises, discussion

Course description:  An introduction to current methods and theory of basic molecular techniques used in the study of nucleic acids.  Lecture topics include structure of DNA and RNA, DNA isolation and sequencing, an introduction to genomics and bioinformatics, probe design and hybridization, DNA replication, PCR, microarrays, RNA isolation, regulation of prokaryotic and eukaryotic gene expression, enzymes used in molecular biology, principles of cloning including the use of vectors for sequencing and expression.  PREREQUISITES: BI 203 and CH 120; BT 200(formerly BT 217) or consent of department.  Three hours lecture, three hours laboratory each week.  4 semester hours

Prerequisites:
BI 203 and CH120; BT 200 or consent of department

Corequisites:
none

III. Specific outcomes

After completing this course, a student will be able to:

· Compare the structure of DNA and RNA

· Compare the function of DNA and RNA in a cell

· Explain how DNA replication occurs

· Explain how DNA is sequenced

· Describe several applications of molecular biology techniques

· Understand how a PCR primer is designed

· Isolate DNA and RNA from bacterial and animal sources

· Perform agarose gel electrophoresis of nucleic acid samples

· Determine the amount of nucleic acid in a sample

· Perform lab calculations related to the course material

· Perform a restriction digest of DNA

IV. Texts and supplies

Textbook:
T.A. Brown, Gene cloning and DNA analysis: an introduction, 4th edition, 2001, Blackwell Science Ltd., ISBN 0-632-05901-X

Lab Manual:
Ausubel, et al., Short Protocols in Molecular Biology (5th edition), 2002, Wiley and 

Sons, Inc. ISBN 0-471-25062-9 (4th edition is okay if you have it already).

Lab Manual for Biotechnology, available at bookstore.  BT 213 uses pages 101-150.

OR:  Data book from Staples or other store.

Supplies:
Safety goggles (must be department approved – must have side coverage)

(required)
Lab coat



Scientific calculator



Lab notebook (must be department approved – bound, numbered pages)



Pen (permanent black ink only)



(optional) Extra Latex or other laboratory gloves (if you want to change gloves often)

V. Grading

A.  The following requirements must be met in order to pass this course regardless of exam average:

· Attend all laboratories and complete lab exercises (max. 3 absences)

· Complete and hand in a lab notebook according to specifications

· Take and pass all exams

· Complete the research paper

B.  The final grade for the course will be determined based on the following evaluation criteria:

1. Quizzes and exams

2. Laboratory notebook

3. Laboratory evaluation

4. Method paper on a nucleic acid technique

1. Quizzes and exams:  Quizzes may be given at any time – announced or unannounced – in lecture and/or lab.  Quizzes may be graded or not, depending on the purpose of the quiz.  Exams are always announced in advance and are always graded.  There is ordinarily NO MAKE UP for quizzes or exams unless discussed in advance with the instructor.  At the discretion of the instructor, make up exams may be of a different format, or may be given during exams week.  There is a maximum of one make up per student per semester.

2. Laboratory notebook:  Must be maintained by each student in the BT program.  You must have an approved laboratory notebook by the second laboratory.  Notebooks will be examined on a regular basis, and will be handed in from time to time.  Grading will be based on adherence to format, clarity and legibility, completeness, accuracy, timeliness of entries.  All entries must be immediate and permanent, and in black ink.  Pages must be signed and witnessed.

3. Laboratory evaluation: Each student taking a BT lab course will be evaluated by his or her instructor during the course of the semester.  The specifics of the evaluation will be kept confidential.  Evaluation criteria will include:

· Time management: starts/completes lab on time?  Organizes/plans work?

· Attentiveness: Listens to and follows directions?  Reads and follows protocols?  Asks for clarification when confused (a good thing!)?  On time for class and focused?

· Preparation:  Organized?  Has lab coat, etc.?

· Behavior/attitude:  Participates?  Enthusiastic?  Does fair share of work?  Treats instructor, students, equipment with courtesy and respect?  Team member?  Asks for/gives assistance when appropriate?  Obeys rules of the laboratory?

· “Lab hands”:  Demonstrates dexterity?  Eye-hand coordination?  Able to use basic equipment such as BSC, pipetteman, pipette aid, balance, electrophoresis apparatus, spectrophotometer?

4. Methods paper.  A brief, concise paper (~5) pages is required.  The paper must be word-processed.  One hard copy of the paper must be submitted along with a disk containing the paper (or it may be e-mailed to Lori.Kelman@montgomerycollege.edu).  The timeline for paper preparation appears below:

Before March 9:  Meet briefly (5 minutes maximum) with instructor to discuss paper topic.  I will expect you to bring some printed material that you have found while researching potential topics.  Some potential topics are:  real-time PCR, mutagenesis, recombination techniques, two-hybrid or related screening methods, labeling technique for probe, Northern blotting, chromatin immunoprecipitation, DNA or RNA microarray production, gel retardation assay, or any technique you are interested in that is approved by the instructor.

Before March 23:  Submit topic for final approval.

Before April 6:  Submit outline of paper and show references and methods to instructor.

Before April 13 (optional):  Submit first draft of paper.  Paper will be returned with 

comments on April 20.  Papers submitted after April 13 will not be read.

May 4:  Final draft due at the beginning of class.  Papers handed in late will be graded according to the following timetable – 10 points will be deducted (from the possible high score of 100) each day.  (i.e. on Wednesday the highest score possible is 90; Thursday – 80; Friday – 70; Monday – 60).  No papers will be accepted after May 9.   

C.  Standards:  The following grading system is used at Montgomery College and appears in the 2003-2004 catalog on page 47:

	Grade
	Standard
	Grade points

	A
	Superior
	4

	B
	Good
	3

	C
	Average
	2

	D
	Pass without recommendation
	1

	F
	Failure
	0

	I
	Incomplete
	None

	P
	Pass (credit by examination)
	None

	S
	Satisfactory
	None

	U
	Unsatisfactory
	None

	W
	Withdrawn
	None

	AU
	Registered for audit
	None


“The grade of I (incomplete) will be awarded in bona fide emergency situations, at the request of either the instructor or the student in consultation with the instructor.  The course work must be completed within the four weeks following the beginning of the next full semester.” (MC catalog page 47)

Ordinarily, the grade will be computed as follows:



A
90 or above



B
80 – 89



C
70 – 79



D
60 – 69



F
< 60

D.  Make-up policy.  The student is responsible for attending all lectures and laboratory sessions and obtaining any material that may be distributed.  If you know you are going to be absent, please contact a classmate and ask that individual to pick up handouts.  The instructor will not keep extra copies of handouts.  Similarly, you are responsible for obtaining lecture and/or laboratory notes should you miss a class.  The instructor will be happy to answer questions about the material during office hours.  

There are no make-up labs for Biotechnology courses.  Time and budget do not permit make-up labs.  The laboratory materials are expensive and often have a short time during which they are usable - usually one or more of the substances used in any given laboratory exercise will no longer be viable after 24 hours.  If more than one section of a Biotechnology Laboratory is offered the student must request permission from both instructors to make up the lab.  Permission is at the discretion of the instructors and is also dependent on space and reagent availability.  The make up lab must correspond to the lab scheduled for that week.

There is ordinarily NO MAKE UP for quizzes or exams unless discussed in advance with the instructor.  At the discretion of the instructor, make up exams may be of a different format, or may be given during exams week.  NO STUDENT MAY TAKE MORE THAN ONE MAKE UP PER CLASS.

VI. Classroom policies

A.  Attendance and Withdrawal from Class

1.  Lecture Strongly encouraged.  Material will be covered that is not presented in the text or on handouts.  You are responsible for all material covered in lecture - present or not, including any handouts or homework problems.  Instructors do not keep extra material for the following week.  If you are absent or late without an excuse and miss a quiz or exam you will receive a “zero” for that test (also see below on practicums / internships).  Be aware that changes in exam dates and other scheduling adjustments may be announced during lecture - it is your responsibility to be aware of any changes.   Multiple / consecutive absences are noted.  A student who is repeatedly absent without a valid excuse from lecture will receive the lowest possible priority with respect to assistance and office hours. 

2.  Lab
ATTENDANCE IS ABSOLUTELY REQUIRED !! 

There are no make-up labs for Biotechnology courses.  The laboratory materials are expensive and often have a short time during which they are usable - usually one or more of the substances used in any given laboratory exercise will no longer be viable after 24 hours.  Budget and time constraints do not allow for the purchase of additional material.

Each absence will be counted as a zero; 3 unexcused labs during the course of the semester will result in a failing grade for the lab and by default, in compliance with departmental policy, a failing grade for the entire course.  This policy will be strictly adhered to.

Latecomers or unprepared students will be sent home and considered absent.  The unprepared student is a danger to all who are working in the lab.  See prelab requirements.

3.  Attendance for Students Enrolled in the Biotechnology (BT) Program
All students enrolled in BT courses will be asked to sign an attendance sheet for each class (lecture and lab).  An important part of the Biotech program provides the option for students to spend a minimum of 160 hours at each of the Practicums at a specific off campus job site.  While at the Practicum each of you will represent the entire Biotechnology program at Montgomery College - if you fail to live up to your obligations you will not only fail the Practicum but you will also compromise chances for future students to participate at that particular job site.  One of the most important criteria in obtaining departmental permission and support to participate in the Biotechnology Practicums will be your attendance record in BT classes.  Therefore, in order to have documentation of your attendance (and thus a prediction of your practicum attendance) attendance will be recorded for each class by placing a "sign in" sheet on the front desk at the start of each class.  Students with a poor attendance record (absent more than 2 times) or students who are consistently late will not be recommended for participation in the Practicums by the BT coordinator  (i.e. not have department support in locating a work site - the student will be on his or her own).  Attendance (or lack of) in lecture will not influence your lecture grade - only the level of assistance you receive in locating a Practicum site.  Attendance for laboratories is mandatory (see above).  Also students with repeated absences will receive the lowest priority with respect to office hours.

B.  Academic Honesty

Students in the Biotechnology Program will be held to the highest standards of academic integrity.  Human lives can depend on your honesty and your commitment to record and report your own data and answers truthfully.  All students enrolled in the Biotechnology program are expected to do their own work on homework assignments, quizzes, exams, papers and laboratory notebooks.  Cheating in any form (copying from exams, falsification or copying of data, plagiarism, purchased reports,) is not acceptable.  It is critical that our assessment of your knowledge level and laboratory ability is accurate so that a correct placement can be made. Any student who obtains a higher grade through undetected cheating will not only cheat themselves and potentially be placed at a position above their ability (likely resulting in being fired from the job) but may also place lives in jeopardy.  Therefore cheating, plagiarism or any other form of academic dishonesty will not be tolerated.  Any student demonstrating such lack of academic integrity will receive a failing grade (“F”) for that course and be permanently withdrawn from the Biotechnology program by the program coordinator.
C.  Classroom Conduct

All students are expected to abide by the Student Code of Conduct as set forth in the student handbook.  This includes, but is not limited to, academic honesty and appropriate behavior in and out of the classroom while on college premises.  Students who are disruptive to classroom activities or who fail to display proper conduct towards other students or faculty will be required to leave the classroom.  Such violations will result in a referral to the Dean of Students.  That student will not be allowed to return to class until he or she can behave in accordance with the Student Code of Conduct. In addition such behavior will be reported to the program coordinator as unprofessional behavior and will adversely affect the student’s chances for placement at internships / employment opportunities.  Please turn off all beepers, cell phones, etc before entering the classroom.  10 points will be deducted from your final point total for the semester the first time your cell phone or beeper is heard during class time (lecture or lab), 20 points the second, 40 points the third and so on. You may set your beeper or cell phone to a non-audible signal (e.g. vibrate) and respond to emergency calls outside of the classroom. 

D.  Support Services

The Germantown Campus offers numerous support services to assist your educational progress. These include:

1. Science Learning Center (301-353-1937).  The Science Learning Center (SLC) is located in SA 202 and administered by Megan Birney, Ph.D.  Dr. Birney is knowledgeable in biotech and can offer assistance outside of class.  Additional review resources are also available at the SLC.

2. Math Learning Center (301-353-1947).  Located in HT 229.

3. Writing Center (301-353-1930).  Located in HU 107.

4. Counseling Center (301-353-7770/7734).  Located in SA175.  

5. A number of very nice web sites address basic DNA topics.  Try http://www.dnaftb.org/dnaftb/  (DNA from the beginning), http://people.ku.edu/~jbrown/whatheck.html (“What the heck is…”), and http://esg-www.mit.edu:8001/esgbio/7001main.html (MIT Biology hypertextbook) for starters.  The NCBI site has tools and links (http://www.ncbi.nlm.nih.gov/).  GOLD, or Genomes On Line (www.genomesonline.org ), has a running count of completed and in-progress genome projects.  A Revolution in Progress: Human Genetics and Medical Research (http://history.nih.gov/exhibits/genetics/) is an “internet museum” site with some great information.  This semester, PBS is hosting a series on DNA (www.pbs.org search for “DNA”). 
6.  I am available during office hours and outside of class, as is Collins Jones, the BT program coordinator.

E.  Cancellation of Classes

Classes will be canceled in accordance with college policy.  If in doubt check my voicemail, the coordinators voice mail, or the BSMaT office.

VII.  Additional Comments

A.  Scheduling of Lecture and Laboratory Times

The focus of the Biotechnology program is to train students to become successful laboratory workers and to prepare students for future academic success.  In order to provide students with the maximum learning experience times designated for lecture and laboratory may be interchanged and/or mixed.  For example it may be necessary to inoculate a culture, pre-swell a column or pour a gel before using these items in the lab.  In such situations we may meet in the laboratory during a scheduled lecture time to initiate the experiment and then continue with lecture.  All meetings will occur only during the designated lecture and laboratory times as listed in the schedule of classes.  

Announcements regarding scheduling (changes) will be made during lecture and lab, usually one week in advance.  In general the experiments are designed to be completed in the time allotted.  However unprepared students, students who do not follow directions or make a mistake may run over the allotted time.  Students will only be allowed to work a maximum of 45 minutes past the scheduled conclusion of any laboratory.

B.  Office Hours

If you have a question or need some clarification please do not hesitate to ask.   Ask as soon as you have difficulty -don't wait until the last minute!!

I check my e-mail every weekday unless I am off campus.  I will respond within a day or so:  Lori.Kelman@montgomerycollege.edu or Collins.Jones@montgomerycollege.edu  (to reach Collins Jones).

If you contact me by phone (301-601-6929), please be sure to leave the following information :




Your name




Your phone number (speak slowly and repeat it)




Times you may be reached

One hint to make efficient use of time is to come with specific questions already prepared.  Some students have a written list.  Mark those sections in your notes or on your homework where you had difficulty.  A little time organization will go a long way! 

Any student who may need an accommodation due to a disability, please make an 

appointment to see me during my office hour. A letter from Disability Support Services

(R-CB122; G-SA175; or TP-ST120) authorizing your accommodations will be needed. Any student who may need assistance in the event of an emergency evacuation must identify to the Disability Support Services Office; guidelines for emergency evacuations for individuals with disabilities are

 found at: http://www.montgomerycollege.edu/Departments/dispsvc/evacprocedures.htm. 

VIII.  Tentative course schedule

	Lecture
	Date
	Topic
	Reading (Brown)

	1
	Jan. 26
	Introduction; Structure of DNA; Film: The race for the double helix
	Preface, introduction

	2
	Feb. 2
	Cloning and vehicles for cloning
	Chapters 1 and 2

	3
	9
	Purification of DNA; Manipulation of DNA
	Chapters 3 and 4

	4
	16
	Exam 1; More manipulation, moving DNA (Chapter 5)
	Lectures 1 – 3, film, labs 1-3

	5
	23
	Cloning vectors and cloning
	Ch. 5, 6, 7

	6
	March 1
	Cloning vectors and cloning (continued)
	Ch. 5, 6, 7

	7
	8
	How to get your clone of interest; PCR
	Chapter 8, 9

	
	15
	Spring Break; no class
	

	8
	22
	Exam 2; PCR (continued)
	Lectures 4 – 7, labs 4-7

	9
	29
	Gene location and structure; expression and function
	Chapters 10 and 11

	10
	April 5
	Genomes
	Chapter 12

	11
	12
	Exam 3; more on molecular biology
	Lectures 8 – 10, labs 8-10

	12
	19
	Production of protein from cloned genes
	Chapter 13

	13
	26
	Gene cloning and DNA analysis in medicine
	Chapter 14

	14
	May 3
	Agriculture and Forensic science
	Chapters 15 and 16

	Final
	May 13
	Final Exam meets 8:00 – 10:00 am Thursday May 13!
	Cumulative exam


Tentative Laboratory Schedule:

	Lab
	Date
	Activity
	Reading (Ausubel et al.)

	1
	Jan. 28
	Introduction; safety in the laboratory; calibration of pipetteman
	

	2
	Feb. 4
	Preparation of solutions
	Appendices

	3
	11
	Preparation of competent cells; plasmid transformation
	1.8

	4
	18
	Preparation of plasmid DNA
	1.6 – 1.7; 2.1

	5
	25
	Restriction digestion of DNA
	3.1

	6
	March 3
	Agarose electrophoresis of DNA
	

	7
	10
	Preparation of genomic DNA
	2.2 – 2.4

	
	17
	Spring Break; no lab
	

	8
	24
	Agarose electrophoresis/quantitation of DNA
	2.5

	9
	31
	Preparation of RNA
	4.1 – 4.5

	10
	April 7
	PCR
	15.1

	11
	14
	Analysis of PCR products
	

	12
	21
	Southern Blotting
	2.9

	13
	28
	Southern blotting continued
	

	14
	May 5
	Lab clean up
	



