
Motion: to approve the Bachelor of Science in Biology with an
Emphasis in Cell and Molecular Biology

Passed at the November 6, 2001 meeting of the Academic Senate

8fPROV ALS:

4 1.Lrt L ~ ~ rt
~ i~~ a.~- - .P<- Date:

De is Muraoka
Chair t Academic Senate

:~~f~~~~~~- Date:

President. CSU Channellslanc

~

:IS



PROPOSAL TO OFFER A NEW ACADEMIC PROGRAM! MAJOR IN FALL 2002
(LONG FORM)

Bachelor of Science in Biology
Proposed Name of Degree:

Cell and Molecular Biology
Options! Emphases in the Degree:

Ching-Hua Wang, Professor of Biology
Faculty Proposing New Program

Review and Approval:

1. Curriculum Committee Aooroval:

~dc:-.Ir~;;~ ~ ~~~~~- -Curriculum Chair: Date:

2. Academic Senate Accroval:

-L.1t~:~LChair. Academic Senate: Date:

~i 3. Administration Aooroval:

President (or designee): Dat~:

~i



PROCEDURE FOR SUBMIlTING PROPOSALS FOR NEW DEGREE MAJOR PROGRAMS

A campus, in accordance with its approved academic master plan, submits detailed proposals for new
degree major programs to the Office of Academic Program Planning for review and approval in the
academic year preceding projected implementation. Approval of any degree major program is subject to
campus assurances that financial support, qualified faculty, physical facilities and library holdings
sufficient to establish and maintain the program will be available within current budgetary support levels.
The proposal must follow the fonnat below, and four copies should be sent to Academic Program Planning,
Office of the Chancellor.

1. Definition of the Proposed Degree Major Program

3. Name of the campus submitting the request, the full and exact designation (degree
terminology) for the proposed degree major program, and academic year of intended
implementation.

Campus- California State University Channel Islands

Degree- Bachelor of Science in Biology
Bachelor of Science in Biology with an Emphasis in Cell and Molecular Biology

Implementation- Fall, 2002

b. Name of the department, departments, division or otber unit of the campus that would offer
the proposed degree major program. Identify the unit that will have primary responsibility..i Academic Affairs, CSUCI

Co Name, title, and rank of the individual(s) primarily responsible for drafting the proposed
degree major program.

Ching-Hua Wang, MD, PhD, Professor of Biology, CSUCI

d. Objectives of the proposed degree major program.

To offer BS degree in Biology and BS degree in Biology with an Emphasis in Cell and
Molecular Biology to students, and prepare them to become highly valued with powerful
analytical skills and a sophisticated expertise in life sciences for such diverse vocations as
scientific research, teaching, consulting, biotechnology, and the health professions.
To provide required and elective biology courses to students in the Environmental Science
and Resource Management program;
To provide biology courses for the CSUCI General Education requirements;
To provide courses for a Biology Concentration in the Liberal Studies degree program;
To contnbute to the Teacher Education programs at CSUCI to address California mandated
requirements for education in sciences at the primary and secondary educational levels;
To provide the CSUCI acadenlic program with areas of content that enable the university to
meet philosophical, educational and cultural goals of its mission.

Total number of units required for the major. List of all courses, by catalog number, title,
and units of credit, to be specifically required for a major under the proposed degree
program. Identify those new courses that are (1) needed to initiate the' program and (2)
needed during the first two years after implementation. Include proposed catalog
descriptions of all new courses.
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REQUIREMENTS FOR THE BACHELOR OF SCIENCE DEGREE IN BIOLOGY (120 units):

COMMON LOWER DIVISION

REQUIREMENTS (31 units):
(12 units of the following will be counted towald lower division
GE credits, 4 units in each of three differmt di~iplin~)
I. Biology

BIOL 200 Principles of Organismal and Population Biology .. 4
BIOL 201 Principl~ ofCdl and Molecular Biology 4
BIOL 202 Biostatistics " "".,.., ,.""."-.,.., ,,, 3

2. Madlematics
MA11I150 Calculus I 4

3. Chanjs(ry
CHat 121 ~ ChemistIy I ~. 4

.CHe.f 122 ~ ChamslIy n ~ ~ , ~.
4. Physics

PHYS 200 Gmeral Physics I ~. ...PHYS 201 Gen«al PhYSIcs n ~.

For General Biology and Pre-Professional Students:

UPPER DIVISION REQUIREMENTS (32 units):
I. Organic Chemistry

CHEM 311 & 312 Organic Chemistry! 4
CHEM 314 & 315 Organic Chemistry n 4
(Orpnic ChcmiStly I & n taken at the 200 levels from community
colleges ~ accepted as a YQr of olgamc chcmistIy for the
B»1ogy major.)

2. Biology
BDL 300 Cell Physiology 4
BDL 302 Gend:ics and Evolution 3
BIOL 330. Ecology aOO the Environment BIOL 346* Scimtific aI¥i Professional Ethics 3

BIOL 400 Molecular Biology aI¥i Molecular Ga1«ics 4
3. ~ting in Biology

Sd~ one of d1c following counes:
BDL 410 Computer Applicatious in Biomcxlical Fields 3
BDL 430* Research Design and Data Analysis '.."."'.."'."'-. 3

4. Savice 1.Qming
A mininnrm of 2 units takm from the following:
BDL 494lndcpencieDt ResQlCh 2
BDL 497 ~tcd Study 2

5. Capstone
BDL499 Smior Capstone Colloquium I

(Courses with. ~ doublc-countcd toward UD GE crcxlits.)

ELECTIVES IN BIOLOGY (15 UNITS):
A minimwn of 15 units choSalfrom 300 to 400 level uppa'
division biology courses, with at least one lab-bascd course and
only one course that could be taken at 300 level (DO counts
from BIOL 331 to 333 would be counted toward the major).
CHEM 3 18 or CHFJ.,f 400 could ~ be taken to satisfy the
electives.

REQUIRED SUPPORTING AND OTHER GE COURSES (42 units):
ENGL 330 Writing in the Disciplines 3
Title V Co~ .",.""..., ,.,...",.."...,.".".",..,.".., 6
OtheI'GE Courses in Categories A-E ",..."".",.,.,..".",..",.. 33
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For Biology Students in Cell and Molecular Biology Emphasis:

UPPER DIVISION REQUIREMENTS (40-41 units):
I. Organic Chemistry and Biochemistry

CHEM 311 Organic O1emistty 1 3
CHEM 312 Organic 01anistIy I Laboratory I
CHEM 318 Biological Chemistry 3
(Note: StudCllts completing the following courses to satisfy this
caegory will obtain a Mioor in Chemistry in addition to a Major
in Biology:
CHe..f 311 Organic O1cmistry 1 3
CHEM 312 Organic O1emistty I Laboratory 1
CHEM 314 Organic Chemistry n 3
CHEM 315 Organic O1cmistry n Laboratory 1
CHEM 400 Biochemistry .' "'.'.'..' '..."'..'..' ' "..-"" 4
Orgaoic CiaDiSIry I & n mken at the 200 levels from community
colleges ~ accqJt~ as a year of organic chanistry for the
Biology major.)

2. Biology .
BIOL 300 Cd] Physiology '." ,...,., "."-,.""..",, ,... 4
BIOL 301 Microbiology ' "..'..".""..'...'.'.'...'..".' 4
BIOL 302 Genetics and Evolution 3
BIOL 330. &ology BOO the &vironmenL 4
BIOL 346. SciClltific aIM! Profcssjonal Ethics 3
BK>L 400 MoltA:u1ar Biology and MolecuJar Gmdics 4
BK>L 401 B~hnology alMi ~mbinant DNA TcchnoklayS

3. Computing in Biology
Selcct one of the fo1k>wing courses:
BIOL 430. Research Design and Data Analysis ",-", 3
BK>L 431. BioinfoImatics 4

4. Sa'Vicc Lcaming
A mini_'m of2 units 1ak= from the following:
BIOI.. 492 Bi~cch IntClmhip 2-3
BIOL494 Indcpendtnt Rcscan:h 2
BIOL497 Dircct~ Study 2

s. CapStone
BIOL 499 Senior Capstone CoUoquium .'.." '.."...'."."" 1

(Courses with . ~ doublc-count~ towaId UD GE ~.)

ELECTIVES IN BIOLOGY (10 UNITS):
A miDinnIIn of 10 units chos= from 400 level courses,
excluding BIOL410.

REQUIRED SUPPORTING AND OTHER GE COURSES (38-39 units):
ENGL 330 Writing in the Disciplines 3
Title V Courses 6
0fl1er GE Courses in Categories A-E 29-30

REQUIREMENTS FOR CERTIFICATE IN BIOTECHNOLOGY (24-25 units):

(For students with a B.S. degree in biology pursuing a certificate in biotec;hnology)

I. B.S. d~ in biology (may be CODCUnalt);
2. Completion of the fol]owing counes with "C" or bett« grades:

CHFM 318 or 400 Biological ChC2Distryor BiochaniStry 1..3-4
BIOL 401 Biot~hno1ogy aud R«:ombinant DNA T~hnology S
BIOL 420 CdIu1ar aOO MolecuJar Immunology.. , ... 3
BIOL43I Bioinfolmatics 4

3. Complete anlXher 6 units ofupper-division biology courses in consultauon
with the program ~r;

4. Complete a Biotech Internship cowse;
S. Compl«e the Capstone course;
6. Approval by the program director.



As indicated above, a total of 120 units are required for the nmjor

Sununarv of Total Units for Graduation with BS DeRree in Biolo2V

.31

2.

CoDDllOn Lower Division Requirements Upper Division Requirements

a. General Biology and Pre-Professionals 32
b. Cell and Molecular Biology Emphasis 40-41

Electives in Biology
a. General Biology and Pre-Professiouals b. Cell and Molecular Biology Emphasis Required Supporting and GE Courses

a. General Biology and Pre-Professionals b. Cell and Molecular BiQlogy Emphasis Including ENGL 330 3

Title V Courses 6
Other GE Courses.. ...30-34

(Some courses are double-counted in major and
categories of GE which makes the total GE plus
Title V course units to 54)

3.

IS
.10

4.

42
38-39

Total units 120

(I) To initiate the program in 2002, we need to offer upper-division courses to transfer students.
We also need to offer BIOL 202, Biostatistics to transfer students who have not taken this
required course at the conmnmity colleges.

(2) All upper-division courses are needed dwing the first two years for transfer students,
including students in Biology and Environmental Science and Resource Management

(3) AlIlower-division courses are needed for in-coming freshmen beginning in 2003.

COURSE DESCRIPTIONS:

BIOL 100. GENERAL BIOLOGY (4)
An intrOOuction to organismal biology, including the diversity, stJu~, and function of prokaryotcs. protists, fungi, plants, and
animals. Also includes the principles of evolutioo, ~1o&Y and population biology. No cmjit given toward the biolol)' major. Weekly
dIree-hoor lectuta IIld 1hree-tKJur laboratories. A standard lab fee is required.

BIOL 200. PRINCIPLES OF ORGANISMAl AND POPULATION BIOLOGY (4)
An introductioo to (WJ8Dismal biology, including die diVality, ~tive stJucture. (W'pI1 system functioo, devel~t,
phylogeny, taxonomy IIld systematics of probryotes, protists, f\mgi, pllllts, and lIlimals. Discussion of the principles of evolutioo
including speciation and natural selection, the environmental impact and ~system interaction of pI lilts and animals, the behavior of
animals, population genetics and populatioo biology. Weekly duee-bOI.D" lectures and ~ 1ab<ntories. A standanlilb fee is
required.

BIOL 201. PRINCIPLES OF CELL AND MOLECULAR BIOLOGY (4)
~uisite: ~ 121; BIOL 200 with "C' oc better grade foc biology nwjon. (No ~uisite foc studatts in La"benl Studies,
Teaching and lAming Option.)
This coune will cover principles and applications of basic chemistry, biological II8cronX>lecules, prokaryotic and eucaryotic cell
structu~ and furK:tion, homeostasis, metabolism including bo~ respintioo IIld photosynthesis, cell cyclinc. signal trIIlsdlM:tioo,
Mendelian genetics, JOOJecular genetics including transcription and b"8JISlatioo, 81M! a Me( inttodlx:tioo 10 viroIosy 81M! iJmUto}ogy.
The philosophy of science, scientific ~thod and experi~tal design ~ foundational to the coune. Weekly du-ee-bouT lectura and
1Iu-ce-bour labcntories. A standard lib fee is requited.

BlOL 202. BIOSTATISTICS (3)
Use of probability and statistics in the descriptioo and analysis of biological data collected &om 1aboratory and or field experi~ts.
Weekly tilJee-hour labc:nuxy instructiCX181M! exercise. (Same IS MA m 202)

BIOL 210. HUMAN ANATOMY AND PHYSIOLOGY I (4)
Prerequisite: BIOL 100.
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Gross aM microscopic anatomy and organ system of human body widt int~ted physiological functiOllS of the nine body organ
systmns studied from organ system tluough cellular levels of organization including basic chemiStry, cell metabolism" acid-base
relationships, m~brane function, basic genetics, alleles and inherited disorders. No credit giv~ toward the biology major. Weekly
tbJeo-boUT lectures and ~boUT laboratories. A standaId lab fee is required.

BIOL 211. HUMAN ANATOMY AND PHYSIOLOGY II (4)
Prerequisite: BIOL 210.
Continuation of BIOL 210. No credit given toward dte biology major. Weekly ~boUT lectures and three-hour laboratories. A
standard lab fee is ~.

BIOL 212. NEUROBIOLOGY AND COGNITIVE SCIENCE (3)
Prerequisite. BIOL 100.
PriJx:iples of brain organization and function urdalying behavior. Topics incl~e newoanatomy aDd physiology of language, vision,
sexual bdlavior, memory aM aboonnal behavior. No credit given toward dtc biology major. Weekly ~hour lectures. (Same as
PSY 212)

BIOL 300. CELL PHYSIOLOGY (4)
Prcrequisites: CHFM 122; CHEM 311 and 312 orCO1M:U1Tent mrollment; BIOL201 widt"C" or~grades.
Iktailed study of the organi:zation and fwK:tioning of cells and cellular organeBes at the cellular and molecular levels, emphasizing
experimental approaches aM structural aid functional relationships and their regulation aDd control Topics incbJde macromolecules,
membrane phenomma, metabolism, mzyme kiDetics, and cellular events associated with excitable cells aDd tissues. Individual
rescsn:h papec on a Cunalt aspect of cellular and molecular biology requi1ed. Weekly three-hour lectures aM ~hoUT laboratories.
A s1andaIU lab fee is req~

BlOL 301. MICROBIOLOGY (4)
~uisites: CHFM 122; BIOL 201 with "C" or bettm ~es.
Study of microorganisms of the environmmt, iIx:luding disease-causing organisms, their structures and fln¥:ti0DS aid their int~ctiODS
to their host animals and the environment. Weekly ~~ lectures and two one-and-a-haIfhour-laboratories. A standaJd lab fee is
req~.

BIOL 302. GENETICS AND EVOLUTION (3)
Prerequisites: CHEM 122; BIOL 201 with "C" or bettm grades.
Principles of classical ~ion genetics, population genetics aid evolution, with an introduction to mod~ mc)lecular gcnetics.
Weddy ~hour lectures.

BIOL 310. ANIMAL BIOLOGY AND ECOLOGY (4)
~ites: BIOL 100 or BIOL201.
Animal adaptation aDd divmity aDd thdr relationship to the development of evolutionary theory and the eovironment Ideotification
of common invertebrate and vertebrate animals. No credit givm toward the biology major. Wedcjy tbree-bour lectun:s aDd tbree-hour
laboratories with periodic field trips in local ~~ and its animals. A standard lab fee is requircd.

BIOL 311. PLANT BIOLOGY AND ECOLOGY (4)
Prerequisite: BIOL 100 or BIOL 201.
A geo~ introduction of div~e structures and fimctions of plaDts and their relationship to the eovironmCDt. Identification of
common, local native plaDts aM plant communities, ~ of Dative plants by Native Ammcans, and humao and enviroomeutal
impacts on native plam communities. No ~t givm toward the biology major. Weekly tbree-hour lecture and tbree-hour laboratori~
with periodic field trips. A standaJd lab fee is req~

BIOL 312. MARINE BIOLOGY (4)
Pla'equisite: BIOL201.
Overview of complexity of marine life including marine plaDts aM aninJaIs and the ~es that underlie their distn"bution and
a~e in opeD oceans, coastal regions, estuari~, and wetlands. Div~ interactions of organisms in the intertidal zone, over the
coDtinCDtal shelves aDd in die open oceans. Wed:ly three-hour lectun:s and threo-hour 1aboratori~ with periodic field trips. A standard
lab fee is rcquired.

BIOL 330. ECOLOGY AND THE ENVIRONMENT (4)
Ecological chaJactaistics of natwa1 ~mIS and basic effects of human society upon those systmlS. Flam and animal distn"bution
patt~ in relation to past and p.-t physical and biotic factors. Issues of ~e management, population, food production, global
mvironmmtal problems WI'll be emphasiZ.ed to cxplore future dim:tions. Weekly tbree-hour lectures and tbree-hour 1aboratori~,including periodic field trips: A staOOard lab fee is required. (Same as AN11I 330) .
BIOL 331. BIOTECHNOLOGY IN THE TWENTY- FIRST CENTURY (2)
~tion of tecart advanc~ in biotechnology and discussion of societal implicatiom. Topics incJlxie applicatioas m basic res~h.
medicine, agriculture, consumer products and warfare. No ~t givm toward the biology major. Weekly two-OOur lectures.

BIOL 332. CANCER AND SOC;IETY (2)
The biological, cliDjcal and psychological nature of cancer and its impact on society from ~ves of medical research~ and
physiciam. No credit givm toward the biology major. Weekly two-hour lectures augmenttAi by readings and discussioo.
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BIOL 333. EMERGING PUBLIC HEALTH ISSUES (2)
Discussion of emeIgiDg inf~tious diseases and other health rclated issues with gk>bal concerns such as AIDS, tuberculosis, sexually
~ed diseases, cardiovascular diseases, animal aIMi bird diseases wbkh may be transmitted to people, food aOO blood safety
issues, environmeotal public health hazards, immigration and public health issues, potential biological weapom and their impact on
human and animal populations in the world and the ecosystem. Weekly two-~ lecturers.

BIOL 346. SCIENTIFIC AND PROFESSIONAL ETHICS (3)
Discussion of ethical issues and societal cbaI1~es derived from scientific ~earch aOO professional activities. Examines the sources,
fuIJdammtaI principles, aOO applications of ethical behavior; the relatiombip between ~ ethics and social responsibility of
organizations; aOO die stakeholder management concept. Applies ethical principle$ to differmt types of orgaDi2ations: business, non-
profits, govcmJnalt. health care, scienc~tcchnology, aDd other professional groups. Topics also include integrity of scimtific research
aOO literature aDd respomibilities of scientists to society, intell~tuaI property, ethical pnlCtices in professional fields. ethical dil~
in usiDg animal or human subj~ts in experimentatioo, gale cloning, animal cloning, gene manipulation, genetic engineering, genetic
counseling, and ethical issues of applying biotechnology in agricultuJal fields. Emphasizes cas~ to explore dhical issues. Weekly
three-hour I~tures aIMi discussions. (Same as MOT 346)

BIOL 400. MOLECULAR BIOLOGY AND MOLECULAR GENETICS (4)
P~uisit~: CHEM 314 &. 315, 318 or 400; BIOL 300 and 302 with"C" or better grades.
Study of infonnational macromolecules and how they direct mol~uJar processes in both eucaryotic aOO prokaryotic cells. Topics
iIx:lude structure, ~on aOO regulation of the geoetic material at the molecular 1evel, gene organization, stJuctures aOO functions of
DNA, RNA and prot~, gene transcription aIMi expression, RNA processing, geoomics aOO proteomics. Weekly three-hour lectures
aOO three-hour 1aboratori~. A staOOard Jab fee is ~

BlOL 401. BIOTECHNOLOGY AND RECOMBINANT DNA TECHNOLOGY (5)
Pruequisites: CHFM 318 or 400; BIOL300 aIMi 302 with "C" or better grades.
Theory and practice of various biotechnologies aOO ~mbinant DNA t~hnology applicable to ~earch and development, drug
discoveries, clinical therapies, preventative medicine, agriculture, criminal justice systQ11, and a variety of other fields. Modern
t~lmiques in genomics aOO proteomics will be introduccxi in die laboratories. Weekly three-hour l~tures and six-hour laboratories. A
staMard lab fee is req~

BIOL 402. TOXICOLOGY (3)
Prerequisites: CHEM 122; BIOL201 with "C" or better grad~.
An in depth study of toxic ch~ and their interactions within the ~systans. Topics iIx:lude the origin, fate, chemical and
biological det~on, and quantification of pollutants aOO toxins and their impact on organisms at the mol~ular, biochemical, cellular,
physiological, organismai, aOO community levels of organization. Basic toxicology, genetic toxicology, environmaltal umtagenesis
aOO die molecular basis of mutation induction will be covered. Wed:ly three-hour l~tures.

BIOL 410. COMPUTER APPLICATIONS IN BIOMEDICAL FIELDS (3)
P=equisites: BI0L 201 with "C" or better grades.
Applications of computers aOO data processing t~hnology to the understalKiing aIKl solving of specific problems in biomcxiical fields.
Weekly three-bour laboratory instruction and exercise. (Same as roMP 410)

BlOL 420. CELLULAR AND MOLECULAR IMMUNOLOGY (4)
Prerequisites: CHFM 122; BIOL 301 with "C" or b~er grades.
Study of cellular and moltA:U!ar ~ of the immlne system and its responses against infectious agents and or environmeotal insults.
IncJudcxi IR development of the organs and cells of the immune systQ11, galetics of the mo1ecul~ of the immune system aOO their
fwlCtions and iDteJ8Ctions during an immune respome, immlmOlogical disonl~ su,ch as immunodefici~es, autoimmune diseases,
transplantation, aOO contemporary immlmOklgical t~hniques used in clinical diagnosis BOO other modern reseaICh and development
awlicatioos. Weekly three-hour ]~tures and three-hour laboratories. A staOOard Jab fee is requited.

BIOL 421. VIROLOGY (3)
P=equisites: CHe.f 122; BK>L 301 with "CO or better grades.
Study of aspects of molecular structure, genetics, and replication of viruses and other sub-viraI agmts such as prions and viroids,
virus-host interactions, pathogenesis of viral inf~tions, diagnostic virology, and antiviral vaccines and drugs; emphasis on human
pathogens. Weekly tbree-hour l~tures.

BIOL 422. MOLECULAR PLANT PHYSIOLOGY (4)
Prerequisites: CHEM 318 or 400; BI01;.311 ~mrna1ded; BIOL300 with"C" or better grades.
Study of principles and methods of plant physiology at molecular level cornbincxi with modem plant ta:hnology. Topics iDclude plant
tissue and cell culture, genetic engineering and transfonnation, pJam defense and genomics, and applications of DNA t~hnoJogy.
Weekly threc-hour l~tures and ~bour labolatories. A standard lab fee is required.

BIOL 423. CELLULAR AND MOLECULAR NEUROBIOLOGY (3)
PIttequisit~: CHEM 122; BIOL 212 recomnteDded; BIOL 300 with "C" or better grades.
Study of the !1erYOUS SYstem at cellular and molecular 1evels, iIx:luding celluJar structure of naIlOnS and other types of neuronal cells
aOO their fUl¥:tions and interactiom, neurotJansmitt~ and their functions and regulation, chemical agents BOO thar effects on the
nauonal cells aIMi thar ~om, aOO normal responses by the cells and the mol~les of the nervous system aIMi their response mxler
adverse conditiom. Weekly ~hour I~tures.

DIOL 424. HUMAN PHYSIOLOGY (3)
P=equisites: CHEM 122; BIOL 300 with "C" or bdter grades.
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Study of human physiology at both the cellular and organ system levels, ~1uding neurophysiology, muscle physiology,
Cardiovascular physiology, respiration, kidney function, holDlOne function and reproduction-Weekly three-hour lectures.

BIOL 425. HUMAN GENETICS (3)
PIueqUisites: CHEM 122; BIOL 300 and 302 with "CO' or better grades.
Basic principles of human inheritaIx:e. ~hlding the transmission of genetic traits, chromosomal abnonnaJities and their effects, gene
structure and function, pedigree analysis, gene mapping, cytogenetics, mutations am mutagenic agents, caIK:Q" genetics, mol~ular
analysis of inherited diseases am genetically controlled phenomena in humans. Weekly three-hour l~twes.

BIOL 426. EMBRYOLOGY (4)
Pterequisites: CHFM 122; BJOL 300 with "CO' or bdter grades.
Studies in c~tive gametogenesis, morphogenesis, and reproductive physiology. Weekly ~hour lectures aDd three hour
laboratories. A standard lab fee is required.

BIOL 427. DEVELOPMENTAL BIOLOGY (3)
Prerequisites: CHEM 122; BIOL 300 with "Cn or better grades.
Studies in h1DD8D developmental sequences from fatilizatjon to adolescence aDd examine how the developmental processes can be
alteIed due to genetic, drug or other environmental factors. Other animal syst~ ( fly, frog, chick, moose) will also be studied to aid in
wlderstanding anatomical, physiological, genetic and molecular mechanisms operating dining gametogenesis, fertilization, cleavage,
gastrulation and organogenesis. Weekly three-hour I~tures.

BIOL 428. BIOLOGY OF CANCER (2)
Prerequisites: CHEM 122; BIOL 300 with "Cn or bdter grades.
PriDciples of oncology are examined. Inchlded are m~haDisms of oncogenesis at cdlular aDd molecular leveh, characteristics-of
cancer, advantages and disadvantages of various theJapies of caIK:Q" treatment. Weekly two-hour lectures.

BIOL 430. RESEARCH DESIGN AND DATA ANALYSIS (3)
P=equisites: BIOL 202 with "C" or bdter grades.
Discussion on experimental design, sampling methods, data con~tion, and mdhods of data analysis related to scientific fields.
Weekly three-hour laboratory instIUction and a~ise.. (Same as MAl1I 430)

BIOL 431. BIOINFORMATICS (4)
~uisites: CHEM 318 or 400; roMP 1 SO ~mmended; BIOL 400 with "CO' or bdter glades.
Computational methods for analysis of biological SystODS at all levels of scale from macromol~ules to ecosystems. Topics iJK:1ude
development of algorithms, macromol~ular sequence analysis to detemliDe stIuctuR aDd function, study phylogenetic relationships,
imaging in two to four dimensions, and mathematical modeling in biological sciences. T~hnology applicable to reseuch and
development, gene discoveries, discoveries. of new mol~ules, which could lead to dIUg discoveries, clinical therapies, and
awlications in preventative medicine, agriculture, criminal justice system, and a variety of other fields. Weekly four-hour laboratory
instnM:tion aIxl a~ise. A standard lab fee is ~ (same as roMP 431)

BIOL 432, PRINCIPLES OF EPIDEMIOLOGY AND ENVIRONMENTAL HEALTH (3)
Prerequisites: CHe.{ 122; BJOL 201 with "CO' or better grades.
Distn"bution and dynamics of human health problems and principles and procedures used to determine ciJt:umstaooes uod« which
disease occurs or bealth prevails and to aid in DWlaging and planning health am environmental systems. The broadened scope of
epidemiology is examined through case studies and community and environmenial health approach. Weekly tlD'ee-~ lectures.

BIOL 490. SPECIAL TOPICS (1-3)
Prerequisites: CHe.{ 122; BIOL 300 with w~ or better grades.
Group study of a selected topic, the title of which is to be spcx:ified in advance. May be rq>eated for c~ts as topics change.

BIOL 491. SPECIAL LABORATORY TOPICS (1-3)
~uisites: CHEM 122; BIOL 300 with "Cn or betta- grades.
Group laboratory study of a sel~ted topic, the title of which is to be specified in adVaIK:e. May be rq>eated for c~ts as topics
change. A standard lab fee is rcqu~

BIOL 492. BIOTECH INTERNSHIP (2-3)
~uisites: CHFM 318 or 400; B IOL 400 and 40 1 with a minimum overall grade point average of 3.0 or program approval.
Supervised work and stldy in work situations involving biological reseuch, t~hnical skills, and service learning. Up to three units
may be applied toward degree in biology program. All students are requm to att~ the Biology Program Smior Capstone
Colloquium scheduled at the axl of each semester to present their projects. ~ cIedit/no credit

BIOL 494. INDEPENDENT RESEARCH (2)
~uisites: CHEM 122 or 311 and 312, 318 or 400; BIOL 300 with a minimum overall grade point average of 3.0 or consent of
instructor and program approval.
Laboratory and/or h"brary researeh in selected ~ in biology conducted under the direction of a faculty member. A ~ of four units
by taking the cowse twice may be applied toward graduation. AD students are requi~ to attend the Biology Program Smior Capstone
Colloquium scheduled at the end of each s~ to present thdr projects. ~ credit/no credit.

BIOL 497. DIRECTED STUDY (2)
~uisites: CHe.{ 122; BJOL 300 with "CO' or better gJades; Consent of instructor and program approval



Reading and libmry ~h in an area of biology conducted under the ~tion of a faculty member in Biology. No more than two
umts may be applied towaxd graduation. All students ~ requUfd to attend the Biology Program Smior Capstone Colloquium
scheduled at the eIxi of each semester to present their proj~ts. Graded credit/no crMit.

BIOL 499. SENIOR CAPSTONE COLLOQUIUM (1)
Prertquisites: BIOL 492, 494 or 497 with credits.
0Ial presmtarlon of completed or work-in-progress projects of BIOL 492, 494, or 497 COUIses. Only one unit may be applied toward
graduation. Graded credit/no credit.

f. List of elective courses, by catalog number, title, and units of credit, that can be used to
satisfy requirements for the major. Identify those new courses that are (1) needed to initiate
the program and (2) needed during the first two years after implementation. Include
proposed catalog descriptions of all new courses.

(1) Identify new courses to initiate the program:
The above are all new courses. No specific course is required as an elective to initiate the program
for transfer students.

(2) Courses needed for the first two years:
All upper-division courses are need in the first two years of implementation of the program so that
students can graduate after two years.

(Note: With regard to Sections Ie and If, a proposed program should take advantage of
courses already offered in other departments when subject matter would otherwise overlap
or duplicate existing course content.)

g. If any formal options, concentrations, or special emphases are planned under the proposed
major, explain fully.

We plan to offer BS degree in Biology with an Emphasis in Cell and Molecular Biology. See the
above requirements. The students enrolled in the Emphasis will be required to take more upper-
division courses and therefore, less elective courses, to ensure their gaining sufficient knowledge
and skills in the field of cell and molecular biology. Specifically, they would be required to take
BIOL Microbiology, BIOL 401 Biotechnology and Recombinant DNA Technology, a
Biochemistry course, and BIOL 431 Bioinformatics or BIOL 430 Research Design and Data
Analysis. On top of these types of essential knowledge and skill courses, students can choose
their electives from any of the upper-division courses, particularly from cellular and molecular
immunology, virology, molecular plant physiology, cellular and molecular neurobiology,
molecular genetics, human genetics, and cancer biology.

h. Course prerequisites and other criteria for admission of students to the proposed degree
major program, and for their continuation in it.

There is no additional course prerequisite or other criterion from the biology program beyond
the standard admission criteria of the university.
Students seeking admission to the Biology degree program must be officially accepted into
the CSUCI academic program.
Students must declare themselves as Biology majors.
Students must remain good academic standing throughout the duration of their enrollment inCSUCl .

Students must complete and fulfill the requirements of the degree program within a
designated period $pecified by the university.

i. Explanation of special characteristics of the proposed degree major program, e.g., in
terminology, units of credit required, types of course work, etc.
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The special characteristics of this program are:
- It takes 120 units to complete, which ensures that full-time students can complete the

program in 4 years.

The program contains the most up-to-date essential fields in biology such as cell physiology,
genetics and evolution, ecology and molecular biology as required upper-division courses,
which will provide students with a rigorous and comprehensive education in biology. For
students in the Cell and Molecular Biology (C+MB) Emphasis, they are required to take an
additional 9 units of courses in microbiology and biotechnology and recombinant DNA
technology, which will provide them with modem concepts and knowledge and newest
technical skills.

The program contains lower-division and upper-division core courses, service learning,
computing in biology and capstone courses, which will be useful vehicles to carry out
community service, learning community activities, and formative and summative outcomes
assessment.

Through service. learning types of courses, students will be intimately engaged with the
community they live in and will be able to apply the knowledge they learned from classrooms
and laboratories to the real world. We, as faculty, are committed to constantly engaging
ourselves with the local communities and what's going on in the fore-front of the biotech
world, and the rest of the world at large, so that we will bring the real world and cutting-edge
knowledge and skills to our students.

We design oW" courses using highly interdisciplinary approaches so that the subject matters
we discuss during the classes are always closely tied to multiple aspects of people's lives.

Our GE and other courses are also designed to provide global perspectives to our students.
Periodically, we will also invite guest lecturers from biotech companies, local professional
practitioners, people with international experiences, and other relevant persons from the local
communities into our classrooms to engage our students and faculty with the real world.

Bioinformatics is an emerging biotechnological field. We consider it vital to expose our
students to this newest and fastest growing field. Hence, it is provided as one of the two
courses for the students in the C+MB Emphasis to take within the category of computing in
biology.

The upper-division elective courses allow students to satisfy their individual curiosity and the
need to explore into more in-depth and specialized areas of biology. Since the C+MB
Emphasis requires more upper-division courses, therefore, their units in electives are reduced.

The program contains required and elective biology courses to support the Environmental
Science and Resource Management program.

For undergraduate programs, provisions for articulation of the proposed major with
community coUege programs.

j.

For community college transfer students. they will most likely have completed their lower-
division biology courses. which is "to be articulated with the CAN Bio Seq A Some of them.
from MooIpark College and Oxnard College, might also have taken introductory statistics.
These units are accepted by other CSU campuses and therefore, will be easily transferred to
CSUCI.
For the chemistry requirements. we will allow the transfer of l~wer-division general
chemistry as well as lower-division organic chemistry courses.
Physics and mathematics from community col1cgcs should also articulate with our
requirements. (see attached addendum of articulation)
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k. Provision for meeting accreditation requirements, where applicable, and anticipated date of
accreditation request.

N/A

2. Need for the Proposed Degree Major Program

List of other California State University campuses currently offering or projecting the
proposed degree major program; list of neighboring institutions, public and private,
currently offering the proposed degree major program.

8.

All 4-year comprehensive CSU campuses, with the ex~tions of Maritime Academy and
Monterey Bay, and neighboring universities currently offer BS degree in Biology.

Northridge, San Diego, and San Francisco campuses offer Cell and Molecular Biology
option. Sacramento and San Jose also offer BS degree in Biology with an Option in Cell
Biology.

UCLA and UCSB offer Cell, Molecular and Developmental Biology degree programs with
largely doctoral graduate students.

Cat Lutheran University offers a general undergraduate biology program with no special cell
and molecular option or emphasis.

b. Differences between the proposed program and programs listed in Section 2a above.

CSUCI is the only four-year public university in Ventura County that will offer a Bachelors
of Science Degree in Biology and a BS degree with an Emphasis in Cell and Molecular
Biology.

To reflect the rapidly advancing biological sciences, the Biology program at CSUCI is
completely committed to the integration of newest technologies throughout our curriculum.

Despite the rigor of the program, our program requires 120 units to complete, which ensures
that students can indeed finish the program and graduate in 4 years. Most of the
aforementioned institutions required more than 120 units, e.g., the BS degree in Biology at
California State University Nortbridge requires 131-139 units to complete, and at San Jose
State University, it requires 132 units. In order for students enrolled in the biology programs
to complete their degree requirements at these campuses, these extra units often translate into
an additional semester or two for the students.

The program is well organized to include the lower-division core, upper-division core,
computing in biology, service learning and capstone, and electives in biology.

It provides a solid one-year core biology courses plus Biostatistics as the lower-division
requirements. The two core courses cover organismal, population, cell and molecular biology,
which will introduce students in the major with a comprehensive background in biology.
This set of courses will allow assessment activities to evaluate the students and the program
as a whole during the initial phase of the four-year program.

It also contains the most up-to-date essential fields in biology such as Cell Physiology,
Genetics and Evolution, Ecology, and Molecular Biology as required upper-division courses,
which will provide students with a solid, rigorous and comprehensive education in biology.
Cell Physiology provides the fundamentals of cell, which is the building block of ai/living
organisms. This course requires all students to write a paper about a related topic in cell and
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molecular biology, which will be used as a mid-program outcomes assessment tool. Genetics
provides the basis of cellular structure, function and reproduction. Ecology broadens the
scope of biological studies and Molecular Biology ShaI:peDs and modernizes the
understanding of biology.

Overarching all, we include Scientific and Professional Ethics as a required course due to its
vital importance in daily conduct of scientific and professional activities. This course will
have students from various disciplines and will be used to carry our learning community
activities.

The lower- and upper-core two-tier organization will allow us carry out learning community
activities as well as outcomes assessment Not all the aforementioned programs make these
courses required courses.

The program is unique in that it contains service learning, computing in biology and capstone
courses, which will be useful vehicles to carry out community service, learning community
activities, and outcomes assessment. The capstone course will be highly useful for summative
assessment.

The program is designed to constantly engage students as well as faculty to the real issues
and concerns of the local communities and the rest of the world through learning community
activities, inviting guest lecturers with special experiences and global perspectives,
communicating and exchanging with scientists in the biotech world.

The program also contains required and elective biology courses to support the
Environmental Science and Resource Management program.

f. Professional uses of the proposed degree major program.

Students in the major will develop powerful anal)1ical skills and a sophisticated expertise in
life sciences, which will make them highly valued in such diverse vocations as scientific
research, teaching, consulting, biotechnology, and the health professions.

Students graduate from this program can directly gain entry into work force in many areas,
including education. biomedical, biotechnological, and pbannaceutical industries,
governmental agencies, environmental agencies, research institutes, consulting films, clinics
and laboratories, and public health organizations.

Students can also use this degree to apply for and gain acceptance into graduate programs at
universities as well as professional schools such as law schools to study intellectual property
laws in the areas of biotechnology, as well as medical, dental, phannacy, optometry,
veterinary, and other medically related professional schools.

g. The expected number of majors in the year of initiation and three years and five years
thereafter. The expected number of graduates in the year of initiation and three years and
five years thereafter.

The rough and conservative estimates for the first year, third year and fifth year enrollment are as
follows:
Year I: 30-40; Year 3: 75-85; Year 5: 100-120.

The expected number of graduates in:
Year 1: zero to m1n1m1l1, depending on how many juniors will be admitted the first year;
Year 3: 20-30; Year 5: 60-70
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3. Existing Support Resources for the Proposed Degree Major Program

a. Faculty members, with rank, appointment status, highest degree earned, date and field of
highest degree, and professional experience (including publications if the proposal is for a
graduate degree), who would teach in the program.

Ching-Hua Wang
Professor
PbD, 1986, Cornell University
MD, 1978, Beijing University Medical Center (Fonner Beijing Medical University)
CSU professor since 1990
Taught biology courses at undergraduate and graduate levels at CSUSB from 1990-2001
Extensive experience in the areas of immunology, virology, infectious diseases, and
microbiology.

Louise H. Lutze-Mann
Associate Professor
PhD, 1983, University of New South Wales, Australia
Associate Professor at University of New South Wales
Taught biology COW"Ses from 1994-1995 at University of California San Francisco and from1997-2001 at University of New South Wales. .

Extensive experience in biochemistry, physiology, cancer biology, and molecular biology

Two additional full-time hires in the area of Biology are planned and together with the existing
faculty, they will begin course offerings in Fall 2002.

Other CSUCI full-time faculty listed below are also involved in teaching some of the relevant
courses:

N. Jacquelyn Kilpatrick
Associate Professor of English
Pill in Literature, 1996, UC Santa Cruz
English Professor since 1981
Extensive experience in British literature, American literature, integrative studies, with
specialty in Native American literature and cultures.

Kevin Volkan
Associate Professor of Psychology
PhD in Clinical Psychology, 1991, Center for Psychology Studies, Albany CA
EdD in Educational Psychology, 1987, Northern Illinois University
Psychology Professor since 1987
Extensive experience in psychology, bioethics, public health, and biostatistics.

Ivona Grzegorczyk
Associate Professor of Mathematics
PhD in Mathematics. 1990. UC Berkeley
Mathematics Professor since 1992
Extensive experience in mathematics and its applications and mathematics education.

Philip Hampton
Associate Professor of Chemistry
Pill in Chemistry, 1989, Stanford University
Chemistry Professor since 1991
Extensive experience in research and education in organic chemistry.

William H. Adams



Associate Professor of Anthropology
Pill in Anthropology, 1976, Washington State University
Anthropology Professor since 1976
Extensive experience teaching anthropology and conducting anthropological research in eight
countries since 1971.

William P. Cordeiro
Professor of Management
PhD in Executive Management, 1986, Peter F. Drucker Management School of the Claremont
Graduate University
Management Professor since 1988
Extensive experience as employee and consultant in private and public organizations since
1969.

Weare in the process of hiring a ph~ics and several computer science professors to cover
those courses for the program, including Bioinformatics.

We plan to hire two additional faculty members and several part-time lecturers next year to
cover the numerous fields in biology in order to offer enough of the core courses and
electives to our students. Some of these courses also serve the General Education, Liberal
Studies, as well as Environmental Science and Resource Management and other disciplines.
The precise number of part-time faculty is dependent upon what kind of full-time faculty we
will hire and what specialties will or will not be covered.

The new science building is being planned which houses several biology labs and a temporary
lab facility is being identified to carry out the lab activities in the first year. Due to the
extensive lab preparations, biohazard treatment and disposals, and biosafety regulations
involved in these lab courses, we plan to hire two technicians.

4. Additional Support Resources Required

b. Any special characteristics of the additional faculty or staff support positions needed to
implement the proposed program.

We plan to hire fully qualified faculty and staff who are willing and capable to carry out the
daily functions of instruction, research activities involving students, and service to the
university and the community at large. A start-up fund will be provided to the faculty hires to
establish their research laboratories.

We may also need to hire several Teaching Assistants from nearby universities, e.g., UCSB,
to help in labs and or hire Work-Study students from CSUCI.

Co The amount of additional lecture and/or laboratory space required to initiate and sustain the
program over the next five years. Indicate any additional special facilities that will be
required. If the space is under construction, what is the projected occupancy date? If the
space is planned, indicate campus-wide priority of the facility, capital outlay program
priority, and projected date of occupancy.

The Science Building is under p1anning and will be completed by Fall, 2003. It bas the top
priority on the construction list and top capital outlay priority. Ten million dollars are already
committed from the State of California for capital construction and the balance of fund will be
coming from the Site-Authority. Several biology instlUctionallabs are included in this building as
planned. In order to attract high quality faculty members and ensure that they keep up with their
areas of research and professional development, each faculty member will be allocated a research
laboratory space. There is a need of a large lecture hall with a capacity of -200 students for large
lectures like BIOL 100 and some of the GE classes that Biology will offer to the whole uni~ity.

14



d. Additional library resources needed. Indicate the commitment of the campus to purchase or
borrow through interlibrary loan these additional resources.

CSUCI's acquisition of hotary resonrces planned for the upcoming years should be sufficient to
meet the needs of the program.

Additional equipment or specialized materials that will be (1) needed to implement the
program and (2) needed during the first two years after initiation. Indicate the source of
funds and priority to secure these resource needs.

e.

The expected CSUCI budget, state support and die standard lab fees will be able to cover our
normal operational expenses.

5. Abstract of tbe Proposal and Proposed Catalog Description

Attach an abstract of the foregoing proposal, not to exceed two pages, and a complete proposed
catalog description, including admission and degree requirements.

See attached.
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Supplementary Information

The following information should be submitted to the Curriculum Committee.

1) Provide a proposed four-year schedule of!!!! courses offered by the discipline (including General
Education, remedial courses, and supporting courses for other majors) and when they will be
offered using Table 2.

Please refer to Table 2.

2) Provide a discussion of the minimum faculty/lecturer/ staff hiring that will be necessary tQ offer
the program over the four years after the program is implemented.

A. The minimum faculty hiring over the next four years would be three. The reasons are:

Biology is a discipline that covers numerous distinctly different yet related fields, such as
physiology, anima! biology, plant biology, anatomy, neurobiology, organi~mal biology,
population biology, ecology, cell biology, molecular biology, microbiology, virology,
immunology, genetics, marine biology, biotechnology, DNA recombinant technology,
plant biotechnology, bioinfomlatics, biostatistics, toxicology, embryology, cancer
biology, epidemiology, and developmental biology, just to name a few. It is unreasonable
to expect fewer than 4 - 5 faculty members to teach, and teach wen. the wide spectrum of

courses in the program.

2. A significant number of courses in biology will not only serve our biology studen~ but
also serve students in Environmental Science and Resource Management (ES&RM),
Lt"bera1 Studies, Teaching and Learning Option (LSTL), and the General Education (GE).
The rough and highly conservative estimates of enrollment in these disciplines are as
follows:

Discioline 2002-03 2003-04 2004-05 2005-06 2006-07
Biology 30-40 60-65 75-85 90-95 1OQ..120
ES&RM 25-30 45-50 56-60 63-65 70-75
LS11.. 120 220 325 440 480
GE 535 1350 2240 2930 3650

Courses serving Biology as well as ES&RM are:
Required courses for BIO and ES&RM-

Bio 200 Principles of Organismal and Population Biology (4)
Bio 201 Principles of Cell and Molecular Biology (4)
Bio 202 Biostatistics (3)
Bio 330 Ecology and the Environment (4)

Required courses for ES&RM alone-
Bio 432 Principles o{Epidemiology and Environmental Health (3)
(this is also used as an elective for biology students)

Required 5 additional courses chosen from courses including biology courses for students
in ES&RM, ES Option listed as follows:

Bio 301 Microbiology (4)
Bio 311 Plant Biology and Ecology (4)
Bio 312 Animal Biology and Ecology (4)
Bio 331 Marine Biology (4)
Bio 331 Biotechnology in the 21 Century (2)
Bio 333 Emerging Public Health Issues (2)
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Bio 402 Toxicology (3)
Bio 428 Developmental Biology (4)
Bio 429 Biology of Cancer (3)

Note: Al14-unit courses have a lab component associated with them. Except Bio 301,
which is also a required course for BS in Biology with an Emphasis in Cell and
Molecular Biology, all the other biology courses listed above are also elective courses
for biology students.

Required course for Biology and LSTL-
Bio 201 Principles of Cell and Molecular Biology (4)

GE courses-
Bio 100 General Biology (4)
Bio 200 Principles of Organismal and Population Biology (4)
Bio 202 Biostatistics (3)
Bio 212 Neurobiology and Cognitive Science (3)
Bio 330 Ecology and the Environment (4)
Bio 331 Biotechnology and the 21st Century (2)
Bio 332 Cancer and Society (2)
Bio 333 Emerging Public Health Issues (2)
Bio 346 Scientific and Professional Ethics (3)
Bio 430 Research Design and Data Analysis (3)
Bio 431 Bioinfonnatics (4)

Our plan is to hire as broadly trained individuals as possible to cover as many areas as needed
to support the biology program and other programs within the university. For faculty positions for
the 2002-03 A Y, we would like to hire one person who is a plant specialist, who could teach plant
biology, molecular plant physiology, biotechnology, general biology, organismal ~d population
biology, and hopefully, ecology as well. For the second position, we would need to hire a
physiologist who could also teach anatomy, human physiology, embryology, developmental
biology, and neurobiology. In order to attract high quality scholars and professors to our campus,
we need to provide a start-up fund for each faculty member (For purpose of comparison: SDSt)'s
start-up for a Cell and Molecular Biologist is $151,000; SFSU- $100,000; CSUN-$48,890.) and a
research laboratory to each faculty member (For purpose of comparison: The resWch lab space
per biologist within the CSU system ranges from 110-2000 sf.)

B. The minimum lecturer-hiring over the next four years would depend on what fatuIty we could hire
and their specialties as well as how many sections of courses Will be offered. The anticipation is
around two.

C. The minimum staffhiring over dte next four years would be two technicians and one administrative
assistant, dte latter could be a shared position.

D. Each year, depending on the number of lab sections and number of lab courses offered. we also
need to hire several Teaching Assistants from nearby university graduate student pool or from our
own student seniors as Work-Study Assistants.

3) Discuss how the courses listed in T!Qk1 will be taught using the faculty/ lecturers! staff in 1) and
2) above.

In the initial year, full-time biology faculty will primarily teach upper-division courses in
biology. Later on, the full-time faculty members will cover the whole specttUm of biology
courses, including all the GE courses offered by biology- The upper-division elective courses
may have to be offered in alternate years during the initial phase of the program until we have
enough enroIlmentand faculty.
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Part-time faculty will teach either specialty courses in their discipline when needed or teach
foundation and or GE courses in biology.

Biology as a whole is a discipline that offers many courses with laboratory component Of
the proposed courses, 17 of them contain laboratory component So~ of these may be
offered with more than one section at a time, depending on the needs of students. Because of
the extensive lab preparations involved in these lab courses, we need to hire two broadly
experienced technicians to help to prep the labs and take care ofbiobazard treatment
and disposal. Technicians are involved in all lab-containing courses. Responsibilities include
ordering supplies and reagents required for the classes, keeping an inventory of all chemicals
and reagents, prepping for lab sessions, testing to make sure labs work properly, supervising
Work-Study Student Assistants and Teaching Assistants, properly storing supplies and
chemical reagents, monitoring biosafety practices, handling biohazard materials by properly
treating and disposal of them and regularly submitting reports of biohazard treatment and
disposal, maintaining equip~nt in working conditiom, and constantly collaborating aId
cooperating with faculty to make sure labs are nm SDX>Othly and according to proper
protocols. Initially, the two technicians could be shared between Biology and Chemistry.
One technician will be responsible for lab preps for Bio 100,200,201,210,211,310,311,
312, and 330, and the other technician will be respoDSlole for lab preps for Bio 300. 30 I.
400,401,420, 422,426 courses, wmch require more technical expertise in cell and
molecular biology.

The administrative assistant staff will be responsible for all administrative assistance
to the faculty, technical staff and students.

4) Additional Support Resources Required

The Science Building is under planning and will be completed by Fall, 2003. The initial plan offers 3
biology, 2 chemistry, I physics, I geology, and I co~uter labs. It also has a l00-seat auditorium for
large lectures and 16 faculty offices. The science building has the top priority on the construction list
and top capital outlay priority. Ten million dollars are already committed from the State of Califomia
for capital consV\lCtion and the balance of fund will be coming from the Site-Authority. With the three
proposed biology labs, on average, we have to offer 5 different lab courses per laboratory. If one
considers that some of the courses will have multiple sections of labs, e.g., BlOt 100, 200, 20 I, 330,
301 and potentially BlOt 300, 400 and 401, then, it will become a stretch to depend on only three
biology labs to keep the program going. It depends on when the science building is to be co~leted,
we may have to find a temporary lab to carry out the lab activities in the first year or so. In order to
attract high quality faculty members and ensure that they keep up with their areas of research and
professional development, each faculty member should have a research laboratory space. As indicated
above, within the CSU System, the research lab space per biology faculty member ranges from 110 -
2002 sf. Larger laboratory could be shared. These space needs could come from existing space on
campus through renovation, or should be taken into consideration when the consecutive phases of the
science building are planned. As the second phase of the science building goes into the plannjng stage,
which will be several years from now, biology may need several JOOre instructional labs, a green houseand an animal facility. .

As the Group 1 and Group 2 equip~nt funds do not cover supplies and reagents for biology labs, we
need additional fund to cover om normal operational expenses. Part of the fund will be provided by
CSUCI and the oilier part will be derived from lab fees collected from students.

During the first several years, however, the Biology program is capable of continual operation at the
original level of program implementation by limiting the quantity of courses and sections offered.
Impl~tation of proposed courses and sections offered will depend on actual budget and resources
from the university. There is a need of a large lecttlre hall with a capacity of 200-300 people. It is
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needed for large lectures like BIOL 100 and some of the GE classes that Biology will offer to the
whole university.
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Sample Four Year Course Plan
Year

1
Semester

F
Courses Units

4
4
4
3

Bioi 200 Org/Pop Bio
Math 150 Calculus

Chern 121 Gen Chern
Title V

Other GE---
s

--

Bioi 202 Biostat
Bioi 201 Cell/Mol Bio

Chern 122 Gen Chern II
Title V

Other GE

3
4
4
3

2 F Chern 311 & 312 Org Chern
Bioi 330 Ecology
Bioi 346 Ethics

Phy 200 Physics I
.Other GE--

4
4
3
4

s Chem314&315 OC 11/318 Biochem
Bioi 302 Genetics
Engl341 Writing

Phy201 Physics II
Other GE

3to4
3
3
4

3 F Bioi 300 Cell Phy
Chern 400 Biochem

UD Bio electives
Other GE

4
4
3

s 4
4
4
2

Bioi 301 Micro
Bioi 400 Mole Bio
UD Bio electives

Bioi 492/494 Service learning
Other GE

4 F Bioi 401 Biotech7r15NA
Bioi 410/430 Comp

UD Bio electives
Other G E

5
3
3

5 BioI 431 Bioinformatics
Bioi 497 Service Learning

Bioi 499 Capstone
UD Bio electives. Other GE & electives

4
2to3

1
5





Course Offerl" ram I

FALL UNIT WTU I SPRING I UNIT WTU

Bla 200l*

. co
Ethics

-

4
210L 4
300L* 4
330L* 4
346 3

4O1-L(2)* ~iote/rDN~ 5
410/430L Camp 3

I492L */494 Service L'~ 2 ;-
499 Capstone 1 1

Scl , :

5
5
5
5
3
7
4
2

201L-
2O2L*
211L
301L*
302

400L*
431L
497*
499

C/MB
Biostat

Hu A&P II
Micro

Genetics
MolBio

Bioinforrn
Service L 'Q
Capstone

4
3
'4
4~
3

4
4
2
T

5
4
5
5
3"
5
5
2"
':{

----~
~
----

inY"

1

402 .I

~

IToxicologY! --

!Animal Bioi 4
3 3

5
432
311I IPi~~!-m:Q::I_=___!-

3
"5

t:.Dloem
-. ~_..t --==~=:..j:~ 4

I Electives 420L Immuno 31r°
~ 422l

425 J G.

5 I Marine ~
IMoIPI~e

4
~- Hl !ne ~

I 3 3 100L * Gen Bio
I Bio ~

5
5
3

427l

GE I212 Neuro
Gen
Biotech

5
2

332
333

~CancerISo~
IPub Healtti

4 5
2
'2

~ 100L. 331

SUM

4
2

65 65

Note: * means potential multiple sections.
.* indicates multiple sections to biology and teaching credential students.
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r . .. -c; Course Offerin am-- ~

EV

UNIT WTUUNIT WTU I SPRINGFALL

2O1L-

202L*

"21"i["

3OW
,

302

"""4Oij[*

""43"i["

491*

~---

C/MB
Biostat

Hu A&P II
Micro

Genetics
MolBio

Bioinforrn
Service L'~
Capstone

-.
'3
'4
'4
3
-

.

4

2

1

~
4
5
5
3
5
5
2
1

Bio 4
4
4
4
3
5
'3
2
1

5

5

5

5

3

7

4

2

"1

200
21
300
330
34

401L
41OU
492U

49 aps one

432
311L

I~Qidem
I Plant Bio

3
'4

3
5

Env Sci I 402 IT oxicologyJ
. 310L. 'Animal B_iol

~
I

3
5

Marine Bio
Emb 0

Bio Can

4

~
3

5-
3
3

3
3
3

3
3
'3

312L
426
428

I Electives ~
423
424

Viral
C/M Neur
Hu Physic I

4
2
2

5
2
~

2

3
5
2

100L*
~
333

GE 212
1OOl*
~

Neuro
Gen Bio
Biotech

3
4
"2

~

6364SUM

Note: * means potential multiple sections.- indicates multiple sections to biology and teaching credential students.



T CONTENT.

DEGREES AND PROGRAMS OFFERED:

Bachelor of Scimce in Biology
Bachelor of Scimce in Biology with an Emphasis in Cell and

Mol~ular Biology

Minor in Biology

Honors in Biology

Graduate Certificate in Biot~bno)ogy

CONTACT INFORMATION
Ching-Hua Wang, Professor f)f Biology
Chinv.-Hua. Wan&@csuci.edu

For General Biology and Pre-Professional
Students:

UPPER DIVISION REQUIREMENTS (32 units):
1. QlPnic Chemistry

CHEM 311 & 312 OJgaDic OIemistry 1 4
CHEM 314 & 315 OJgaDic Chtmistry 0 4
(Organic Chemistry I & 0 takm at the 200 levels from
community colleg~ m accepted as a year of organic cbemiStJy
for the Biology major.)

2. Biology
BIOL300 Cell Physiology 4
BlOL 302 Gmdics aDd Evolution 3
BlOL330. Ecology aM the En~ , 4
BlOL 346. Scimtific aM Professional Ethics 3
BlOL 400 Molecular Biology aM Molecular Galdics 4

3. Computing in Biology
Sel~t one.ofthe following cOlns~:
BlOL 410 Comput~ Applications in Biomedical Fields 3
BlOL 430. Research Design aDd Data Analysis 3

4. S~ice learning
A minimum of 2 units taken from the following:
BIOL 494 1ndq>CDd~ ~earch 2
BIOL 497 ~ed Study 2

5. Capstone
BIOL499 Senior Capstone CoUoquium 1

(Cours~ with . are double-coUDted towatd UD GE ~ts.)

ELECTIVES IN BIOLOGY (15 UNITS):
A min;mtlm of 15 units chosen from 300 to 400 level upper

division biology courses, with at least one lab-based co~ and
only one course that could be taken at 300 level (no courses
from BIOL 331 to 333 would be counted towaro the major).
CHEM 318 or CHe.i 400 could also be taken to satisfy the
electiv~.

REQUIRED SUPPORTING AND OTHER GE
COURSES (42 units):
ENOL 330 Writing in the Disciplines 3
Title V ~ ~ 6
Other GE Co~ in Categori~ A-E 33

REQUIREMENTS FOR THE BACHELOR OF
SCIENCE DEGREE IN BIOLOGY (120 units):

COMMON LOWER DIVISION

REQUIREMENTS (31 units):
(12 units of the following will be counted towaId low~division
GE crMits, 4 units in each of three ditf«ent disciplin~)
I. Biology

BIOL 200 Principl~ of arganismal am Population Biology ...4
BIOL201 Principl~ ofCcll aDd MQlecular Biology 4
BIOL 202 Bioscatistics """""""""""""""""""""'-"""'-' 3

2. Mad1~tics
MATH ISO CaJcu1us 1 4

3. Chemistry
CHa.f 121 General ChaJIistIy 1 4
CHa.f 122 ~ Chemistry 0 4

4. Physics
PHYS 200 ~ Physics 1 4
PHYS 201 General Physics 0 4

For Bjology Students jn Cell and Molecular
Biology Emphasis:

UPPER DIVISION REQUIREMENTS (40-41 units):
I. Organic Chemistry and Biocbcmistry

CHEM 311 ~c ChemistIy I 3
CHEM 312 Organic ChemistIy I Laboxatory : I
CHEM 318 Biological Chemistry 3
(Note: Studt2liS completing the following courses to satisfy this
category will obtain a Minor in Chemistry in addition to a Major
inBioiogy:
CHEM 311 Organic Chemistry I '.'..'."'."'."""."'.""..".""".'" 3

CHFM 312 ~c Chemistry I Laboratory '..""'..".'.' 1
CHFM 314 ~c Chemistry n 3
CHEM 315 0rgaDi(: Chemistry n Labolatory 1
CHEM 400 Biochemistry ""'."."".."..""."'.'-.'.'.." '..."-.". 4
0Ipnic Chanistry I &:. n takaI. at the 200 levels from
~unity colleges are ~ed as a year of organic chemistIy
for the Biology major.)

2. Biology
BIOL 300 Cd! .Pbysiology 4
BIOL 301 Microbiology -."..."""'.."'."..""'."".'-'-""'-."'."- 4
BIOL 302 ~cs and Evolutioo 3
BlOL 330* Ecology and the EnvirolmleDt 4
BlOL 346* Scientific and Professional Ethics 3
BIOL 400 Molecular Biology and Molecular Galetics 4
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Biology is the study of life, its variety BOO proc~. It rmphasizes
the reJationship between structure BOO f\lIM;tjon in living systCDS
and their interactioDS with the cnviroumCDt. The discipline is
dynamic and Japidly advancing with the developmmt of
biot~bnology and information technology. The major in biological
sciences is desigDcd for students who wish to enter gJaduate or
health professional schools, the teach« cred=tial progJam, or to
s=. ~ in science education, busiDess, indUStIy or
government. The minor will allow students in other majors to get a
solid background in biology with further room to explore in-depth
kDowlcdge in a selected 8CQ. The BioWgy Program provides its
studeots with a strong theoretical foundation in biology, combined
with extensive, baIMls-on laboratory experi=ces using state-of-the-
art technology. Students ~ a series of core cowscs augmentcd
by upper-division ela:tives sdectcd from areas of special int~
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1. B.s. degree in biology (may be concurrent);
2 Completion of the following courses with "C" or better grades:

CHEM 318 or 400 Biological ChemiSt\)' or Biocbemisby I.. .3-4
BIOL 401 Biotechnology and Recombinant DNA Technology 5
BIOL 420 Cellular and Molecular Inununology 3
BIOL431 Bioinformatics 4

3. Complete another 6 units of UD biology courses in consultation
widl die program director;

4. Complete a Biotech hlternship course;
5. Complete the Capstone course;
6. Approval by the program director.

BIOL 40 I Biotechnology and Recombinant DNA Technology5
3. Computing in Biology

Select one of dte following courses:
BIOL 430* 'Research Design and Data Analysis 3
BIOL 431* Bioinfonnatics 4

4. Service Learning
A minimum of 2 units taken from the following:
BIOL 492 Biotech Internship 2-3
BIOL 494 Independent Research 2
BIOL 497 Directed Study """""""""""""""""""""""""""..2

S. Capstone
BIOL 499 Senior Capstone Colloquium I

(Courses widt * are double-counted toward UD GE ~its.)

3
6

.29.30

ELECTIVES IN BIOLOGY (10 UNITS):
A mininwm of 10 units chosen from 400 level counes,
excluding BIOL 410.

REQUIRED SUPPORTING AND OTHER GE
COURSES (38-39 units):

ENGL 330 Writing in the Disciplines Title V Courses Other GE Courses in Categories A-E

REQUIREMENTS FOR MINOR IN BIOLOGY (21
units):

~,J LOWER DIVISION REQUIREMENTS (8 units):
I. Biology

BlOL 200 Principles ofOrganismal and Population Biology...4
BlOL 201 Principles of Cell and Molecular Biology 4

UPPER DIVISION REQUIREMENTS (13 units):
I. BlOL 300 Cell Physiology 4

BlOL 302 Genetics and Evolution 3

2. Biology Electives

A minimum of 6 units of 300-400 level biology courses,

with no more than one course selected from BIOL 331-333, 340,

410 and 430.

REQUIREMENTS FOR CERTIFICATE IN
BIOTECHNOLOGY (24-25 units):

(For students with a B.S. degree in biology
pursuing a certificate .in biotechnology)

COURSE DESCRIPTtONS:

BIOl100. GENERAL BIOLOGY (4)
An introduction to organismal biology, including the diversity,
structure. and function of prokaryotes, protists, fungi, plants, and
animals. Also includes the principles of evolution, ecology and
population biology. No credit given toward the biology major.
Weekly three-hoUT lectures and three-hoUT laboratories. A standard
lab fee is required.

BIOl 200. PRINCIPLES OF ORGANISMAl AND
POPULATION BIOLOGY (4)
An introduction to organismal biology, including the diversity,
comparative structure, organ system function, development,
phylogeny, taxonomy and systematics of prokaryotes, protists,
fungi, plants, and animals. Discussion of the principles of
evolution including speciation and natural selection, the
environmental impact and ecosystem interaction of plants and
animals, the behavior of animals, population genetics and
population biology. Weekly three-hour lectures and three-houT
laboratories. A standard lab fee is required.

BIOl 201. PRINCIPLES OF CEll AND
MOLECULAR BIOLOGY (4)
Prerequisite: CHEM 121; BIOL 200 with "C" or better grade for
biology majors. (No prerequisite for students in LI"beral Studies,
Teaching and Learning Option.)
This coorse will cover principles and applications of basic
chemistry, biological macromolecules, prokaryotic and eucaryotic
cell structure and function, homeostasis, metabolism including
both respiration and photosynthesis, cell cycling, signal
b"ansduction, Mendelian genetics, molecular genetics including
b"anscription and b"anslation, and a brief introduction to virology
and imrnmology. The philosophy of science, scientific ~thod and
experimental design are foundational to the course. Weekly three-
hour lectures and dIree-hour laboratories. A standard lab fee is

required.

BIOl 202. BIOSTATtSTICS (3)
Use of probability and statistics in the descriptim and analysis of
biological data col1ected from laboratory and or field experiments.
Weekly three-hour laboratory instruction and exercise. (Same as

MATH202)

BIOl 210. HUMAN ANATOMY AND
PHYSIOLOGY I (4)
Prerequisite: BIOL 100.
Gross and microscopic anatomy and organ system of human body
with integrated physiological functions of the nine body organ
systems studied from organ system through cellular levels of
organizatim including basic chemistry. cel1 metabolism, acid-base
relationships. membranc function, basic genetics, alleles and~
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~ d~~. No crmit given toward the biology major.
Weekly three-hour l~tures and three-hour laboratories. A standard
lab fee is requiJai.

BIOL 211. HUMAN ANATOMY AND
PHYSIOLOGY II (4)
Prerequisite: BIOL 210.
Continuation of BIOL 210. No credit giv~ toward the biology
major. Weekly three-hour l~~ and tbJee-hour laboratories. A
standard lab fee is requirm.

BIOL 212. NEUROBIOLOGY AND COGNITIVE
SCIENCE (3)
Pruequisite. BIOL 100.
Principles of brain organization and function UIMierlying behavior.
Topics ilX:lude neuroanatomy and physiology of language, vision,
sexual behavior, n1eIJ¥)fY and abnonnal bdJavior. No credit given
toward the biology major. Weekly tbJeo-hour l~. (Same as
psy 212)

BIOL 300. CELL PHYSIOLOGY (4)
~tes: CHEM 122; CHEM 311 aOO 312 or concuITent
CDJOlhDCDt; BIOL 20 I with "C" or bdter grad~.
Detailed study of the organization BOO flmctioning of cells and
cel)u]ar organelles at the cellular am 1OO1~ular levels,
anpbasizing experimental approach~ aDd stI\M:tIJral and functional
rdationships and their regulation and control Topics ilX:lude
macroDKIlecules, manbrane pheoomena, metabolism, elJZyme
kinetics, and cellular events associated with excitable cells and
tissues. Individual re5eaICh paper on a cun'ellt ~t of cdlular
and mol~ular biology ~wrm. Weekly three-hour lectures and
three-hour laboratories. A staOOaId lab fee is n:quirm.

BIOL 301. MICROBIOLOGY (4)
Pruequisites: CHEM 122; BIOL 201 with "Cn or bett« grades.
Study of microorganisms of the mvironmeDt, including disease-
causing organisms, their stIuctures and functions aIxl their
interactions to their host animals and the environmmt Weekly
three-hours lectwe$ and twO oDe-aIKl-8-baIf hour-lahontories. A
~ lab fee is~.

BIOL 302. GENETICS AND EVOLUTION (3)
Pruequisit~: CHEM 122; BIOL201 with "C" orbdter grades.
Principles of classical traDSmissi<ll1 genetics, population gmetics
and evolution, with an introduction to modem DKlI~lar genetics.
Weekly three-hour I~.

BIOL 310. ANIMAL BIOLOGY AND ECOLOGY (4)

~uisites: BIOL lOOorBIOL20l.
Animal adaptation aOO diversity and their relationship to the
devclopmmt of cvolutiooary theozy and the mviroDmCDt.
Idaltitication of common invertebrate aDd vertebrate animals. No
credit givm toward the biology Imjor. W~y threc-hour lccturcs
and thrcc-hour laboratories with periodic field trips in local
~ystem and its animals. A staDda1d lab f~ is ~.

BIOL 311. PLANT BIOLOGY AND ECOLOGY (4)

Prerecluisite: BIOL 100 or BlOL 201.
A gm~ introduction of div«Se stnICtures and fuootions of plants
and their relationship to the environment Idmtification of
common, local native plants and plant commwlities, uses of native
plaDts by Native Am~, and hwnan am mvironmental
impacts on native plant communities. No credit givm toward the
biology major. Weekly three-hour lecture and ~00ur
laboratories with periodic fida trips. A standard Jab fee is ~
BIOL 312. MARINE BIOLOGY (4)

PJu'eQuisite: BIOL201.

Overview of complexity of marine life including marine plants
aOO animals and the processes that underlie their distn"bution and
aboOOaJK:e in open oceans, coastal regions, estuaries, and
wetlands. Diverse interactions of organisms in the intertidal zone,
ov« the continmtal shelves aud in the opm oceans. WeekJy three-
hour l~tures and three-hour laboratories with periodic field trips.
A staDdaId lab fee is rf.quired.

BIOl 330. ECOLOGY AND THE ENVIRONMENT

(4)
Ecological characteristics of natural ~osystems and basic eff~ts
of human society upon those syst~. Plant and animal distnOOtion
patt«DS in relation to past and pres= physical and biotic factors.
Issues of resouroe managcmmt, population. food production.
global environmental probl~ win also be emphasized to explore
future directions. Weekly tbree-hour lectwa and tbree-hour
laboratories, including periodic field trips. A standard lab fee is~ (Same as AN1H 330) .

BIOl 331. BIOTECHNOLOGY IN THE TWENTY-
FIRST CENTURY (2)
Presentation of recent advances in biot~bnology and discussion of
societal implications. Topics iJK:lilde applications in basic IaealCb,
medicine, agriculture, ~ products aOO warfare. No credit
given towaId the biology major. Weekly two-hour I~tures.

BIOl 332. CANCER AND SOCIETY (2)
The biological. clinical and ~hological natIR of cancer and its
impact on society from perspectives of medical res~hers and
physicians. No credit given towaId the biology major. Weekly
two-hour 1a:tures augmented by ~ and discussion.

BIOl 333. EMERGING PUBLIC HEALTH ISSUES

(2)
Discussion of emerging inf~tious diseases and oth« bealth related
issues with global COIIC«DS such as AIDS, tub~, sexually
ttansmitted diseases, canliovascu1ar diseases, animal and biId
diseases "hich may be transmitted to ~le, food and blood
safety issues, environmental public hea1th hazaJds, immigration
and public hea1th issues, potential biological weapons and their
impact on human aOO animal populations in the world and the
ecosysteIn. Weekly two-hour I~tums.

BIOl 346. SCIENTIFIC AND PROFESSIONAL
ETHICS (3)
Discussion of ethical isSIIes and societal challenges derived from
scientific researeb and professional activities. Examines the
sources, fundamental principles, and awlications of ethical
bdlavior; the relationship between ~nal ethics and social
~bility of organizations; and the stakdlold« managanent
concept. Applies ethical principles to different types of
organizations: business, non-profits, government. health care,
scimICo't~bno1ogyJ and otbtt- professional groups. Topics also
include integrity of scientific IaealCh and lit«atUJe and
respons1"bilities of scientists to society, intellecwal property, ethical
practices in professional fields, ethica1 dilemmas in using animal or
human subjects in ~cotation, gene cloning, animal cloning,
gene manipulation, gendic enginerling. genetic counseling, and
ethical issues of applying biotechoology in agricu1twal fields.
Empbasizes cases to aplore ethical issues. Weekly three-hour
lectures aIKi di~ssions. (Same as MOT 346)

BIOl 400. MOLECULAR BIOLOGY AND
MOLECULAR GENETICS (4)
~tes: CHEM 314 &; 315, 318 or 400; BIOL 300 aOO 302
with "C" or bettCI" grades.
Study of informational macromolecules aIKi how they direct
UM)1ecuIar processes in both eQC8IYotic and prokaJYotic cells.
Topics inclooe stIuctUJe, fwx:tion and rqu1ation of the genetic
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material at the molecular level, gene olf;aniZ8tion, structures and
~DS of DNA, RNA and proteiDS, gme transcription and
expression, RNA processing, genomics and proteomics. Weekly
tbree-hour lectures and three-hour laboratories. A standaId lab fee
is required.

BIOL 401. BIOTECHNOLOGY AND
RECOMBINANT DNA TECHNOLOGY (5)
Pra"equisites: CHEM 318 or 400; BIOL 300 and 302 with "C" or
better grades.
Theory and pnctice of varioos biotechnologies and recombinant
D~A technology applicable to rmeareh and development, drug
discoveries, clinical therapies, preventative medicine, agriculture,
criminal justice system, and a variety of other fields. Modern
techniques in genomics and proteomics will be introduced in the
laboratories. Weekly tbree-hour lectures and six-hour laboratories.
A standard lab fee is req~

BIOL 402. TOXICOLOGY (3)
Pra"equisites: CHFM 122; BIOL 201 with "C" or bdter grades.
An in depdl study of toxic chemicals and their interactions within
the ecosystems. Topics include the origin, fate, chemical and
biological detection, and quantification of pollutants and toxins
and their impact on organisms at the molecular, biochemical,
cellular, physiological, organismal, and community levels of
organization. Basic toxicology, genetic tox.icology, environmmtal
mutagenesis aoo die molecular basis of mutation induction will be
covered. Weeldy three-hour lectures.

BIOL 410. COMPUTER APPUCATJONS IN
BIOMEDICAL FIELDS (3)
~uisites: BIOL 201 with "C' or better grades.
Applications of computQS and data processing technology to the
umelStanding and solving of specific problems in bi~
fields. Weeldy three-hour laboratory instruction and exercise.
(Same as COMP 410)

BIOL 420. CELLULAR AND MOLECULAR
IMMUNOLOGY (4)
PIera}uisites: CHFM 122; BIOL 301 with "C" or bdter grades.
Study of cellular aoo molecular aspects of the immune syst~ and
its ~ against infectious agents and or environmental
insults. Incl~ are development of the OJgans and cells of the
immune syst~ geDdics of die molecules of the immune sys~
and their functions and interactions during an immune response,
immunological disordm such as immunodefici~ies, autoimmune
diseases, transplantation, and contemporary inununological
t«.bniques used in clinical diagnosis and other modcn ~~h
am deJelopment applications. Weekly threo-hour lectures and
three-hour laboratories. A standatd lab fee is req~

BIOL 421. VIROLOGY (3)
PIa-equisites: CHFM 122; BIOL 301 with "C" or bdter grades.
Study of aspects of molecular structUJe, genetics, and replication of
viroses am other sub-viral agents such as priOJlS andviroids, viIUS-
~ interactions, pathogmesis of viral inf«.tions, diagnostic
virology, and antiviral vaccines aM drugs; emphasis on human
pathogens. Weekly threo-hour lectures.

BIOL 422. MOLECULAR PLANT PHYSIOLOGY

(4)
~tes: CHEM 318 or 400; BIOL 311 recommended; BIOL
300 with "C" or betta" grades.
Study of prilx:iples am medM>ds of plant physiology at molet;u}ar
level combined with modern plam tecboology. Topics include
plant tissue am cell cuhure, gm«ic engineering aM
transfonDatiOD, pJant defense and genomics, and applications of
DNA t~hnology. Weekly three-hoW" ~ and ~hour
labomtorles. A standard lab fee is required.

BIOL 423. CELLULAR AND MOLECULAR
NEUROBIOLOGY (3)
Prerequisites: CHEM 122; BIOL 212 =mmended; BIOL 300
with "C" or better grades.
Study of the nervous systan at cellular and mola;ular levels,
iJK:luding ceUu1ar structure of neurons and other types of neuronal
cells and their functions and interactions, nOJrotJansmitt~ and
their functions and regulation, chemical agents BOO their effects on
the nQlJOnal cells and their ~ons, and normal responses by the
cells and the mola;ules of the nervous systan and their ~nse
under adverse conditions. Weekly threo-hour lectures.

BIOL 424. HUMAN PHYSIOLOGY (3)
Prerequisites: CHEM 122; BIOL 300 with "C" or better grades.
Study of human physiology at both the cellular and organ system
levels, including neurophysiology, muscle physiology,
cantiovascuJar physiology, xespiration, kidney function, bonnone
f\IIr;tion and rqlroduction. Weekly three-hour lectures.

BIOL 425. HUMAN GENETICS (3)
Prerequisites: CHEM 122; BIOL 300 and 302 with "C" or bett~

grades.
Basic principles of human inheritance, iJK:luding the tlansmission
of g~elic traits, chromosomal abnomlalities and their effects, gene
structure and function, pedigree analysis, gene mapping,
cytogenetics, mutations and mutagenic agents, cancer g~etics,
mol~1ar analysis of inherited diseases and g~eticaUy controlled
phenomena in humans. Weekly tbrce-hour I~.

BIOL 426. EMBRYOLOGY (4)
Praoequisites: CHe.i 122; BIOL 300 with "C" or beUec grades.
Studies in comparative gam~Qgenesis, morphogenesis, and
rqIroductive physiology. Weekly threo-hour lec~ and three
hour laboratories. A standard lab fee is required.

BIOL 427. DEVELOPMENTAL BIOLOGY (3)
Prer~uisites: CHEM 122; BIOL 300 with "C" or better grades.
Studies in human developm~ S~uellCes from f~tion to
adolescence and examine bow the developmeutal processes can be
altered due to genetic, drug or other environmental factors. Other
animal syst~ (fly, frog, chick, mouse) will also be studied to aid
in Imderstanding anatomical, physiological, genetic and molecular
mechanisms op~ting during gam~og~ f~tion,
cleavage, gastrulation aOO organogenesis. Wedciy tbrce-hour
lectures.

BIOL 428. BIOLOGY OF CANCER (2)
P~uisites: CHEM 122; BIOL 300 with "C" or better grades.
Principles of oncology are examined. Included are mechanisms of
oncog~esis at cellular and molecular levels, characteristics of
cancer, advantages aOO disadvantages of various thelapies of
cancer b-eabnent. Weekly two-bour I~.

BIOL 430. RESEARCH DESIGN AND DATA
ANALYSIS (3)
Prerequisites: BIOL 202 with "C" or better grades.
Discussion on experimental design, sampling mdhods, data
collection, and methods of data analysis related to scientific fields.
Weekly tbrce-bour laboratory instruction and ex~ise. (Same as

MAnI430)

BIOL 431. BIOINFORMATICS (4)
PJa"equisites: CHFM 318 or 400; roMP ISO ~mmcnded;
BIOL 400 with "C" or better grades.
COmputational methods for analysis of biok>gical systCl\1S at all
levels of scale from macromolecules to ecosystems. Topics include
devdopmalt of algorithms, macro~lecular StqU~ analysis to
detem1ine stnJctuR aOO ~<m, study phyiogmdic rdatioDSbips,
imaging in two to four dimmsions, and mat~~ modding in
biological sciellCes. Technology applicable to resean:h and
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development, gme discoveri~, discoveries of new molecul~,
which could lead to drog discoveri~, clinical thelapi~, aOO
applications in prevmtative medicine, agriculture, crimi,naJ justice
system, and a variety of oth~ fields. Weekly four-hour laboratory
instnICtion aIxi exercise. A standard lab fee is required. (same as
COMP 431)

BIOL 432. PRINCIPLES OF EPIDEMIOLOGY AND
ENVIRONMENTAL HEALTH (3)
~sit~: CHEM 122; BIOL 201 with "CO or bett~ grad~.
Distn"bution and dynamics of human health problems and
principl~ and proc~ used to ddermine ~ under
which disease OCCIttS or health prevails and to aid in managing aOO
planning health and eovironmmtaI systems. The broadened scope
of epidemiology is examined through case studi~ and commtmity
aM environmmtaI health approach. Wee1dy three-hour lectIUes.

BIOL 490. SPECIAL TOPICS (1-3)
P~uisites: CHe.t 122; BIOL 300 with "C" or bett~ pd~.
Group study of a selected topic, the title of which is to be specified
in advance. May be IqIeatcd for credits as topics change.

BIOL 491. SPECIAL LABORATORY TOPICS (1-3)
Prerequisit~: CHEM 122; BIOL 300 with "C" or better grades.
Group laboratory study of a selected topic, the title of which is to
be specified in advance. May be repeated for credits as topics
change. A standard lab fee is req~

BIOL 492. BIOTECH INTERNSHIP (2-3)
~uisit~: CHEM 318 or 400; BIOL 4(10 aM 401 with a
minimum overall grade point av~ge of 3.0 or program approval.
SUpelViscd work aOO study in woIt. situations involving biological
researoh, tecbDical skills, aM savice I~ Up to ~ units
may be applied toward d~ in biology program. All studmts are
required to attend the Biology Program Senior Capstone
Colloquium schcduled at the cod of each sanest~ to present their
projects. Graded clOOitlDO credit.

BIOL 494. INDEPENDENT RESEARCH (2)
P~ites: CHEM 122 or311 aM 312,318 or 400; BIOL300
with a minimum ov~ grade point av~ge of 3.0 or coDSalt of
~tor and program approval.
Laboratory and/or library research in selected areas in biology
conducted UDd~ the direction of a faculty memba-. A total of four
units by taking the course twice may be applied toward gJaduatiOII.
All studmts are required to attcod the Biology Program Salior
Capstone Colloquium scheduled at the cod of each SQDest~ to
present their projects. Gladed crcdit/m credit. .

BIOL 497. DIRECTED STUDY (2)
~uisites: CHEM 122; BIOL 300 with "CO or better grad~;
Consent of instJUctor aOO program awroval.
Reading aM library research in an 8IQ of biology cooducted uOOer
the direction of a faculty -bet in Biology. No more than two
units may be applied toward graduation. All students are requiIM
to attcod the Biology Program Salior Capstone Colloquium
schcduled at the end of each semest~ to presaIt their projects.
GJaded credit/no credit.

BIOL 499. SENIOR CAPSTONE COLLOQUIUM
(1)
Pra-equisit~: BIOL 492, 494 or 497 with credits.
Oral presentation of completed or worlc-~ projects of
BIOL 492, 494, or 497 couIsa. Only one unit may be applied
toward graduation. Graded credit/no credit.
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Articulation of Biology and Other Required Science

and Mathematics Courses with the Local
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