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NATURAL SCIENCE II: 
THE MOLECULES OF LIFE

V55.0310
Fall 2004

Tuesdays and Thursdays
2:00 – 3:15 p.m.

Silver 207

Professor Trace Jordan
Morse Academic Plan

Silver Center, Room 903
Phone: 998 - 8078

E-mail: trace.jordan@nyu.edu
Office Hours: By Appointment
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1. Course Description

The Molecules of Life explores the modern science of biological molecules, which exists at the
intersection of chemistry, biology, and medicine. We examine the major molecular components
of the cell – proteins, nucleic acids, lipids, etc. – and illustrate the role of chemical principles in
their structure and function. Since our lives are increasingly influenced by the availability of new
therapeutic pharmaceuticals, ranging from drugs that lower cholesterol to those that influence
behavior, we also develop the molecular insights necessary to understand drug action and how
new treatments are designed. 

2.  Course Objectives

• To acquire foundational knowledge of the chemistry of life processes.

• To develop skills in studying the structure and function of biological molecules.

• To understand the methods of scientific investigation and appreciate new advances in our
understanding of biomolecular science. 

• To investigate the action of therapeutic drugs on a molecular level.

3.  Course Texts

There is no commercial textbook available that is suitable for this course and so we are writing
one ourselves. Chapters from this text will be posted to the course Blackboard site throughout the
semester and the chapter numbers will correspond to the lecture numbers. You are expected to
access and read this material as you would a regular text. 

The laboratory manual for the course is required and is available in the NYU Bookstore.

Trace Jordan and Esther K. Nemethy, The Molecules of Life: Laboratory Manual.

4.  Lecture and Laboratory Schedule

The course is divided into six subject areas, each with a particular theme. The concluding “case
study” integrates topics from throughout the course by examining the function of a physiological
system at the molecular level.

Date Lecture Topic Reading Laboratory Project
1 T Sept. 7 Introduction: A Molecular Tour Ch. 1

Wed Sept. 8 No laboratory session
FROM MOLECULES TO CELLS

2 Th Sept. 9 The Structure of Atoms Ch. 2
3 T Sept. 14 From Atoms to Molecules Ch. 3

Wed Sept. 15 Lab 1: Molecular Structure
4 Th Sept. 16 Carbon – The Element of Life Ch. 4
5 T Sept. 21 Functional Groups and Molecular Complexity Ch. 5

Wed Sept. 22 Lab 2: Functional groups
6 Th Sept. 23 A Molecular Tour of the Cell Ch. 6
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WATER AND SOLUTIONS
7 T Sept. 28 The Unusual Properties of Water Ch. 7

Wed. Sept. 29 Lab 3: Microscopy of Cells
8 Th Sept. 30 Molecules and Ions in Solution Ch. 8
9 T Oct. 5 Measuring Concentrations Ch. 9

Wed Oct. 6 Lab 4: Vitamin B2
10 Th Oct. 7 Acids and Bases Ch. 10

T Oct. 12 Review for Midterm 1
Wed. Oct 13 Lab 5: Aspirin Titration
Th Oct 14 Midterm 1

DNA AND GENETIC INFORMATION
11 T Oct. 19 DNA Structure and Replication Ch. 11

Wed Oct. 20 Lab 6: Structure of DNA
12 Th Oct. 21 Expression of Genetic Information Ch. 12

PROTEIN ARCHITECTURE
13 T Oct 26 Amino Acids and the Peptide Bond Ch, 13

Wed Oct 27 Lab 7: Protein Gel Electrophoresis
14 Th Oct 28 Principles of Protein Architecture Ch. 14
15 T Nov 2 Experimental Methods for Studying Proteins Ch. 15

Wed Nov 3 Lab 8: Column Chromatography 

ENZYMES AND DRUG DESIGN
16 Th Nov 4 Chemical Reactions and Catalysis Ch. 16
17 T Nov 9 Enzymes as Biological Catalysts Ch. 17

Wed Nov. 10 Lab 9: Enzyme Function - Catalase
18 Th Nov 11 Enzyme Inhibitors and Drug Design Ch. 18

T Nov 16 Review for Midterm 2
Wed Nov. 17 Lab 10: Enzyme Inhibition
Th Nov 18 Midterm Exam 2

CASE STUDY:
HORMONES & REPRODUCTION

19 T Nov 23 Steroid Hormones Ch. 19
Wed Nov. 24 No lab – Thanksgiving
Th Nov 25 No class – Thanksgiving

20 T Nov 30 Androgens and Male Development Ch. 20
Wed Dec. 1 Lab 11: Steroid Hormones

21 Th Dec. 2 History of Oral Contraceptives Ch. 21
22 T Dec. 7 Hormones and Female Reproduction Ch. 22

Wed Dec. 8 Review and Evaluations
23 Th Dec. 9  Assisted Reproductive Technologies

Dr. Sangita Jindal
Ch. 23

24 T Dec 14 Conclusion: Future Directions in 
Biomolecular Science

TBA
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5.  Grade Allocation

Midterm Exam 1 15 %
Midterm Exam 2 15 %

Final Exam 25 %
Laboratory 25 %

Research Paper 10 %
Homework 10 %

6.  Exam Format and Policies

The exams will contain questions covering the lectures, readings, and laboratory projects.
Study questions for the lecture topics will be distributed regularly during the semester. The final
exam will be cumulative and will cover topics from throughout the course. Homework
assignments provide practice with some types of questions that will appear on the exams.

If you will miss one midterm exam because of illness, you must contact Professor Jordan by e-
mail before the start of the exam and provide a doctor's note explaining your absence. No make-
up exams will be given for the course. Instead, the final exam will count as 40% of your course
total. Since the final is cumulative and the most difficult exam of the course, this option is not
advisable unless extreme circumstances prevail. If you miss two midterm exams then you will be
required to withdraw from the course. 

The final exam is scheduled for Thursday, December 16, from 2:00 – 3:50 p.m. and no
alternative date will be provided. A make-up will be given for the final exam only under
exceptional circumstances that must be discussed with Professor Jordan prior to the exam. In
this case a grade of incomplete will be given for the course and the make-up will be scheduled
for the Fall 2004 semester. 

7.  Homework Format and Policies

The homework assignments will contain questions that review the course material and/or
questions that relate to the laboratory projects. Certain questions on the homework assignments
may require you to access information on relevant web sites. Each homework assignment will
contain several questions, of which one will be graded. Each assignment is worth 5 points, with
3 points for the graded question and 2 points awarded for completing all the questions.

All homework must be submitted on time for full credit. Any late assignments will be penalized
1 point per day (excluding weekends). If you miss a lecture or laboratory session due to a
documented absence you are still required to complete the homework assignment. Contact your
laboratory instructor to arrange a suitable deadline for submitting the work.

8.  Research Paper

An important educational goal for this course is to provide you with the scientific foundation to
understand the structure and function of pharmaceuticals. Part of the course grade will therefore
be devoted to a research paper, which you can work on collaboratively in a group of up to 3
students. Further details will be provided early in the semester.
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9.  Laboratory Sessions

The laboratory sessions will be held in Silver 202 and will begin on Wednesday, September 15.
The laboratories will be taught by two knowledgeable graduate instructors:

                 Ross Chapman  Yoel Ohayon
                   rnc211@nyu.edu  yo201@nyu.edu

Lab Section Day and Time Instructor
Section 2 Wednesday, 9:00 a.m. – 10:40 a.m. Yoel Ohayon
Section 3 Wednesday, 11:00 a.m. – 12:40 p.m. Yoel Ohayon
Section 4 Wednesday, 1:00 p.m. – 2:40 p.m. Ross Chapman
Section 5 Wednesday, 3:00 p.m. – 4:40 p.m. Ross Chapman

10.  Laboratory Assignments

The laboratory exercises, which include both computer modeling and hands-on experiments,
have been designed to cover central topics in the lectures and to provide you with the
opportunity to become skilled at molecular recognition, scientific observation, and data
interpretation. Each weekly experiment is worth 50 points: 

Attendance 10 points
Quiz 10 points
Lab Assignment 30 points

11.  Laboratory Policies

You must be registered in a laboratory section in order to receive credit for the course. The
sections have a capacity of 20 students, which is determined by the availability and logistics of
laboratory equipment. The section enrollment will not be increased. If you are not appropriately
registered for a laboratory section by project #2 you will be required to drop the course. 

Attendance Credit: 
You are expected to arrive punctually for the beginning of the lab session and arriving more than
10 minutes late will result in a loss of attendance credit for the session. 

Laboratory Quiz: 
Questions will be based on the description of the experiment in the laboratory manual. Arriving
more than 10 minutes late for the lab will exclude you from taking the quiz.

Laboratory Assignment: 
This assignment should be completed and submitted during the laboratory period by working
collaboratively with your laboratory partners. Some laboratories may have a take-home
component in addition to the in-lab exercises.

You will be at a disadvantage in the course if you miss any of the laboratory sessions. If you
cannot attend a lab session because of illness, notify your lab instructor by e-mail before the
start of the session. Because of the logistics of using the laboratory room, it is not possible to
attend another laboratory section other than your own or to perform make-up experiments. If you
will miss a lab session due to special circumstances, including observation of a religious holiday,
notify your lab instructor in advance. Missing more than three laboratory sessions for any reason
will result in receiving a score of zero for the entire laboratory component of the course. 

mailto:rnc211@nyu.edu
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