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BIOLOGICAL SCIENCES

Department Office: 927 North Building; (212) 772-5293

Chair: Shirley Raps, 927 North Building; (212) 772-5293

Master’s Graduate Adviser: Rivka Rudner, 901 North Building;
(212) 772-5231; rudner@genectr.hunter.cuny.edu

‘Website: http://biology.hunter.cuny.edu

FACULTY

Jesus Angulo, Associate Professor; PhD,
CUNY; Regulation and Function of
Neuropeptides in the Mammalian Brain

Jill Bargonetti, Associate Professor; PhD,
NYU; Molecular Mechanisms of Tumor
Suppression and Oncogenesis; Joint
Appointment with Graduate Center

Derrick Brazill, Assistant Professor; PhD,
California (Berkeley); Quorum Sensing and
Signal Transduction in Dictyostelium

Richard L. Chappell, Professor; PhD, Johns
Hopkins; Cellular Neural Interactions of the Retina

William D. Cohen, Professor Emeritus; PhD,
Columbia; Cytoskeletal Structure and
Function-Cellular Morphogenesis

Robert P. Dottin, Professor; PhD, Toronto;
Regulation of Gene Expression by Signal
Transduction

Laurel A. Eckhardt, Marie L. Hesselbach
Professor; PhD, Stanford; Molecular
Immunology

Maria Figueiredo-Pereira, Associate Professor;
PhD, NYU; Molecular Mechanisms of
Neurodegeneration

Marie T. Filbin, Distinguished Professor;
PhD, Bath; Molecular Neurobiology

David A. Foster, Professor; PhD, Columbia;
Oncogenes and Signal Transduction

S. Marvin Friedman, Professor; PhD, Purdue;
Translational Machinery of Archabacteria

Mitchell Goldfarb, Professor; PhD, MIT;
Molecular Neurobiology: Functions of
Fibroblast Growth Factor-Homologous
Factors (FHFs) and other Signalling
Molecules

Ann S. Henderson, Professor; PhD, North
Carolina; Molecular Structure of Mammalian
Chromosomes

Peter N. Lipke, Professor; PhD, California
(Berkeley); Molecular Mechanism of Cell-Cell
Adhesion in Eukaryotes

Benjamin Ortiz, Assistant Professor; PhD,
Stanford; Chromatin, Transcription and
Development of the Immune System

Roger A. Persell, Associate Professor; PhD,
CUNY; Interdisciplinary Approaches to
Biological Concepts in Literature; Liver
Physiology, Science Education

Weigang Qiu, Assistant Professor; PhD
SUNY at Stony Brook; Evolutionary
Bioinformatics and Population Genetics of
Bacterial Diversity

Shirley Raps, Professor; PhD, Illinois;
Cyanobacterial Plasmids, Microcystins and
Phycobilisomes, Science Education

Patricia Rockwell, Associate Professor; PhD,
CUNY; Signal Transduction and Gene
Expression Associated with Alzheimer’s
Disease

Degrees offered HEGIS
Biological sciences Major I BA* 0401
Biological sciences Major 11 BA* 0401
Biology education for teachers BA* 0401
of adolescence education (grades 7-12)
Biological sciences MA 0401
Biological sciences MA with MA 0401
specialization in biotechnology
Rivka Rudner Biology education for teachers of MA 0401.01
o1 adolescence education (grades 7-12)
Professor; PhD,
Columbia; (see p. 82)
Redundancy and Biopharmacology BA/MA 0499
anction of Biological sciences/environmental BA/MS 0401/1299
Ribosomal RNA and occupational health sciences
Genes in Bacfllus Biological sciences BA/MA with BA/MA 0401
Tlg)lmas S;lll(mlldt- specialization in biotechnology
enewinch Med lab sciences/biological sciences ~ BS/MA** 1223/0401
Associate Professor; . e Lo
Dr Phil Nat with specialization in biotechnology
Frankfurt; Molecular Biochemistry MA 0414
Biology of Nervous (with chemistry department; see p. 29)
System Development
Ezra Shahn, Professor; * See Hunter College Undergraduate catalog 2002-2004, p. 66 for infor-
PhD, Pennsylvania; mation about undergraduate courses and programs in biological sciences.
Science Education *** See Hunter College Undergraduate catalog 2002-2004, p. 177 for infor-
mation about undergraduate courses and programs in medical lab sciences.

The Department of
Biological Sciences has graduate and postgradu-
ate research programs in molecular and cell biol-
ogy, cancer biology, molecular and developmen-
tal genetics, and molecular neuroscience.
Students may obtain the MA from Hunter
College and/or the PhD from the City
University Graduate School. The doctoral pro-
gram is designed to prepare students to cope
with the radical changes in direction and experi-
mental approaches that will characterize future
developments in biology, as well as to train high-
ly qualified research scientists who are fully
equipped to teach and to direct research in a
wide variety of university and industry programs
in the biological sciences.

The faculty of the Department of Biological
Sciences are pursuing projects in the forefront of
modern research. In addition to the individual
research laboratories, a number of shared facili-
ties are housed in the department. They include
transmission and scanning electron microscopes,
a sequencing and synthesis facility equipped with
a DNA synthesizer, a peptide synthesizer, a gas-
phase sequencer, DNA sequencer and advanced
HPLC and data processing equipment, a
bioimaging facility, a fluorescence-activated cell
sorter and a biopreparation facility. Several facili-
ties are available through the chemistry depart-
ment, including X-ray diffraction, NMR, mass
spectroscopy and biomolecular computation.

Shared modern animal facilities are also available.

MASTER OF ARTS

The degree is offered either as a terminal degree
or as the first year toward the PhD within
CUNY. Both introductory and advanced cours-
es are available at Hunter College.

Requirements for Admission

In addition to the general requirements for
admission to graduate programs, the following
departmental requirements must be met:

—

One year of organic chemistry, induding laboratory
One year of college physics

One year of calculus

L

An undergraduate major in biology, botany,
physiology, zoology, chemistry, or physics. A
minimum of 18 credits in the area of spe-
cialization should be presented. Chemistry
or physics majors must offer at least one
year of appropriate life science for admis-
sion to any of the majors in the MA pro-
gram in biological sciences.

5. General Test of the Graduate Record
Examination (GRE)

6. TOEFL Test for foreign, non-English speak-

ing students

Requirements for the Degree

Courses: The program of course work, planned
with the graduate adviser, is concentrated in
one of the following major areas: molecular and
cell biology, cancer biology, molecular and
developmental genetics, molecular neuro-
science, and biotechnology.

Required Courses

BIOL 700.05 Genetics

BIOL 710.13 Molecular Biology Lecture
BIOL 714.01 Cell Biology

BIOL 750.03 Developmental Biology

Up to 4 credits of tutorial are accepted toward
the degree. Only one 600-level course (e.g., in
another science such as biochemistry) may be
credited toward the degree.

Comprehensive Examination and Thesis
Students may fulfill requirements for the MA
through either of the following plans:

Plan A

A minimum of 30 credits of course work plus a
passing grade in a comprehensive written exami-




nation in four of the required areas. The compre-
hensive examination is given annually in August.

Plan B

A minimum of 24 credits of course work plus a
passing grade in a comprehensive examination,
and a thesis on an original research problem and a
minimum of 6 credits in research. The thesis must
be approved by the student’s adviser, and it must
be defended before a thesis committee.

MA IN BIOLOGY WITH
SPECIALIZATION IN
BIOTECHNOLOGY
Requirements for Admission

GPA 3.0

GRE (general part) to be taken before register-
ing for 700-level courses plus BA in biological
sciences or BS in medical laboratory sciences.

Requirements for the Degree

30 credits plus comprehensive examination or a thesis

Core Courses for the MA (21-28 credits)

BIOL 714 Cell Biology ............. 4 cr
BIOL 710 Molecular Biology ........ 5 cr
BIOL 700 Genetics. ................ 4 cr

BIOL 750.03 Developmental Biology . ... 4 cr

BIOL 610 Biotechnology Workshop. . . 4 cr

BIOL 620 Internship ............... 4 cr

BIOL 650 Cell and Tissue Culture. ... 4 cr
or equivalent

BIOL 630 Science and Society .. ..... 3cr

BIOL 790  Special Topics Courses . . . . . 4cr

(Seminar in Biotechnology)

Electives (5-13 credits)

BIOL 771 Experimental Techniques. . . 4 cr
in Tissue Culture

BIOL 790 Special Topics Courses . ...3 cr
(Seminar in Immunology, Cancer
Research, Signal Transduction, etc.)

SCI1 700 Ethics................... 2cr

PROGRAM FOR TEACHERS
OF ADOLESCENCE
EDUCATION (Grades 7 - 12) —
BIOLOGY MA

Requirements for Admission

Departmental requirements for admission are an
undergraduate degree with a minimum of 21
credits, in the following science courses: one year
of introductory biology with laboratory, one year
of cell biology with laboratory and one semester
of organic chemistry. A grade point average of 2.8
or better is required in both the applicant’s overall
undergraduate course work and in the applicant’s
science (all biology, chemistry, mathematics, and
physics) courses.

Applicants who have an overall GPA between
2.5 and 2.79 and meet all other requirements for
matriculation may be considered for admission to
nonmatriculant status. Only students who
demonstrate strong verbal skills in additon to
other indices of ability to do graduate work will
be admitted as nonmatriculants. Applicants will
be required to provide an on-site writing sample
(essay) and participate in a face-to-face interview.

Academically relevant data, such as scores on the
General Aptitude Test of the Graduate Record
Exam or on the Liberal Arts and Sciences Test of
the NYS Teacher Certification Examination, may
also be submitted in support of admission.

See the School of Education section of this cat-
alog for additional information on admission and
program requirements. Meeting the minimum
requirements for admission does not guarantee
acceptance to the program, which is based, by
necessity, on the limitations of space and resources.

Requirements for the Degree
BIOLOGY (minimum of 15 credits)

Core Requirements

BIOL 610.55 Laboratory Workshop ....4 cr
in Biology Education
Science and Society . ... ... 3cr

Challenging Concepts . . . .. 4 cr

in Biological Sciences

BIOL 630
BIOL 660

Elective Requirements

Category A: For students who have completed
molecular biology and molecular genetics at the
undergraduate level. Choose one from the fol-
lowing courses:

BIOL 700 Genetics. .. ..o 4 cr
BIOL 710 Molecular Biology ........ 5cr
BIOL 714 Cell Biology ............. 4 cr

BIOL 750.03 Developmental Biology .. .. 4 cr

Category B: For students who have not taken
either molecular biology or molecular genetics at
the undergraduate level. Students must take
both courses below:

BIOL 600 Molecular Biology ........ 3cr
BIOL 602.10 Molecular Genetics. . . ... .. 3cr

Culminating Project in Biology: Students will
be expected either to prepare a research proposal
or to conduct a research project while enrolled
in BIOL 660, which serves as the capstone
course in biology.

Pedagogical Sequence: See School of Education
section of this catalog for required pedagogical
courses and other requirements (p. 82).

BA/MA IN BIOPHARMACOLOGY

Students interested in this program should con-
tact Richard Chappell, 823 North Building, 772-
5294, during their freshman year at Hunter.

A combined BA/MA program in bio-
pharmacology is open to a limited number
of departmental majors. The program offers prom-
ising students the opportunity to complete both
the BA and MA requirements in five years, taking
the final two years of lab and course work in the
Department of Pharmacology at the Mount Sinai
School of Medicine. Students have the chance to
develop a deeper knowledge of pharmacology,
physiology, and neuroscience useful for work in the
pharmaceutical industry, as well as to prepare for
doctoral research in pharmacology, neuroscience,
or other related biomedical sciences.

BIOLOGICAL SCIENCES

BA/MS PROGRAM IN
BIOLOGICAL SCIENCES/
ENVIRONMENTAL AND
OCCUPATIONAL HEALTH
SCIENCES

This is an accelerated program leading to a BA
in biology and an MS in environmental and
occupational health sciences in five years.
Biology majors admitted to the program start
graduate work in their senior year. Interested
students should contact a Biology Department
adviser — as well as the coordinator of the
Program in Environmental and Occupational
Health Sciences at the Brookdale Campus —
early in their undergraduate studies. See the
Health Professions section of this catalog.

BA/MA PROGRAM WITH
SPECIALIZATION IN
BIOTECHNOLOGY

In this five-year program, qualified undergraduate
biology majors begin graduate work as seniors
and receive the MA one year after completing BA
requirements. Students are provided with theoret-
ical knowledge and skills in molecular biology,
and a foundation for application of these skills in
careers in the biotechnology/ pharmaceutical
industry, academic research, or public health.
Successful completion of the biotechnology work-
shop, an essential program component, entitles
students to a summer internship in an industrial
or private research laboratory.

BS/MA MEDICAL
LABORATORY SCIENCES/
BIOLOGICAL SCIENCES WITH
SPECIALIZATION IN
BIOTECHNOLOGY

Qualified seniors majoring in medical lab sci-
ences in the School of Health Sciences may
apply to the new BS/MA collaboration between
medical lab sciences and the Department of
Biology. An intensive techniques workshop
(BIOL 410) is taken prior to graduation and
upon successful completion, students may con-
tinue with professional internship, and accelerat-
ed MA program.

DOCTOR OF PHILOSOPHY

The City University offers courses and research
training leading to the PhD in biology in the
following areas: molecular, cellular, and develop-
mental biology; physiology and neurosciences;
ecology; evolutionary biology and behavior; and
plant sciences. Requirements for admission and
further information may be found in the
Bulletin of the Graduate School.
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COURSE LISTINGS

Each course 45 hrs, 3 cr, unless otherwise noted. Prior to registration, students
must obtain the approval of the instructor and/or graduate adviser to attend
courses. The specific prerequisites listed below are aids for evaluation of the back-

ground required.

MOLECULAR AND CELL
BIOLOGY

BIOL 710.13 Molecular Biology Lecture
Structure and function of biomolecules; enzyme
mechanisms; replication, transcription, transla-
tion; regulation of macromolecular biosynthesis;
energy transformations.

prereq: 1 yr of organic chemistry

75 hrs, 5 cr

Jall only

BIOL 710.14 Molecular Biology Laboratory
Isolation of RNA and DNA, construction and
screening of DNA libraries, Southern and
Northern blot analysis, cloning, DNA sequencing.
coreq: BIOL 710.13 or comparable course in
biochemistry
105 hrs lab and conf, 4 cr
Jall only

BIOL 714.01 Cell Biology
In-depth examination of cellular and subcellular
organization and activity. Topics include mem-
brane structure, biogenesis, transport; cell sur-
face interactions, cells in culture, the cell cycle;
organelle structure, function and assembly;
modern experimental tools and techniques.
prereq: undergraduate organic chemistry or
biochemistry
60 hrs, 4 cr
spring only

BIOL 770.06 Fine Structure of Cells Laboratory
Course emphasizes cellular architecture and bio-
chemistry, methodology of tissue preparation for
morphological analysis and evaluation of ultra-
structural components visualized in electron
micrographs. Independent laboratory exercises are
emphasized. Enrollment limited to 4 or 5 students
since individual instruction is required.

prereq: perm instr

30 hrs lecture/demonstration, 90 hrs lab, 4 cr

Jall only

BIOL 771.01 Analysis of Mammalian Cells in
Tissue Culture

Laboratory and associated lectures on mam-
malian cells in culwre. Cell growth and divi-
sion, cloning, isolation of mutants, cell hybrids,
and autoradiographic analysis.

prereq: perm instr

30 hrs lec, 60 brs lab, 4 cr

spring only

GENETICS AND
DEVELOPMENTAL BIOLOGY

BIOL 700.05 Genetics
Prokaryotic and eukaryotic genetics; organiza-
tion of DNA, replication repair, mutagenesis,
recombination, control of gene expression,
genetic engineering and molecular techniques.
prereq: undergraduate genetics and molecular
biology (or biochemistry)
60 hrs lec, 4 cr
fall only

BIOL 750.03 Developmental Biology
Analysis of morphological and molecular aspects
of development and differentiation. Topics
include gametogenesis, fertilization, early devel-
opment, differentiative processes, organogenesis,
neoplasia and aging with emphasis on genetic
regulation in development.

prereq or coreq: BIOL 710.13 and BIOL

714.01

60 hrs lec, 4 cr

spring only

PHYSIOLOGY AND
NEUROSCIENCE

BIOL 722.02 Endocrinology
Vertebrate hormone biochemistry and metabo-
lism; mechanism of action at the molecular level,
and relationship to whole animal physiology.
prereq: BIOL 710.13 and 714.01
fall only

* Neuroscience [
Given at CUNY Graduate Center.
Comprehensive introduction to neuroscience
with regard to structure and function at the cel-
lular level. Students must register for Neuroscience
1 at City College.

Jall only

BIOL 790.70 Neuroscience II.
Given at CUNY Graduate Center. Introduction
to sensory and motor systems and to neural
behavioral development.

spring only

BIOTECHNOLOGY

BIOL 610 Workshop in Biotechnology
Laboratory-intensive experimental projects
which introduce current research techniques and
include individual participation in planning and
preparation for experiments. The focus is on a
broad biotechnology topic such as the isolation,
cloning, and expression of a gene, utilizing the
techniques of molecular genetics.

prereq: BIOL 710 or perm. instructor

30 hrstwk for 4 wks

4er

BIOL 620 Internship
Students who successfully complete BIOL 610
are eligible for a 3-month internship as an
opportunity to acquire research experience and
additional skills in industrial/private laboratory
settings. A paper on the internship is required.
prereq: BIOL 610
3 months, 4 cr

BIOL 650 Cell and Tissue Culture
Lecture includes molecular biology of the cell
and recent technological applications to treating
human disease. Laboratory procedures include
basic introduction to animal cell maintenance
and experimental approaches, such as cell viabili-
ty measurements, monoclonal antibody produc-
tion, cell fractionation and tumor cell studies.

prereq: BIOL 610

3 hrs lab, 2 brs lec

3cr

SEMINARS

BIOL 790.51— BIOL 790.99
Seminars may be offered in any of the following
areas: cell biology; genetics, biochemistry, molecular
genetics, physiology, developmental biology, neuro-
science, biotechnology, and other special topics.
prereq: BIOL 700.05 and BIOL 710.13
Jall and spring

TUTORIALS

BIOL 792.02 and BIOL 792.04
prereq: perm grad adviser
30 or 60 hrs, 2 or 4 cr

THESIS RESEARCH — MA

BIOL 799.1, .2, .3
prereq: perm grad adviser
each 15, 30, or 45 hrs, 1, 2, or 3 cr

INDEPENDENT DOCTORAL
RESEARCH

BIOL U899.1-U899.10.
prereq: perm grad adviser
Each 15 to 150 hrs, 1 to 10 cr
(course listed in the schedule of classes at the
CUNY Graduate Center)



