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Section 1. General Information

a)
Institutional
Information

Date of Proposal: [2/12/2020

Institution’s 6-digit SED Code; [211000

Institution’s Name: [Binghamton University

Address: 14400 Vestal Pkwy East, Binghamton, NY 13902

Dept of Labor/Regent’s Region: [Southern Tier

b)
Program
Locations

List each campus where the entire program will be offered (with each institutional or branch campus
6-digit SED Code): Binghamton University, 211000

List the name and address of off-campus locations (i.e., extension sites or extension centers) where
courses will offered, or check here [X] if not applicable:

c) Proposed
Program
Information

Program Title: [Biochemistry and Chemical Biology

Award(s) (e.g., M.A., Ph.D.): M.A,, M.S,, Ph.D.

Number of Required Credits: | Minimum [(30 MA, 34 MS, 60 PhD] If tracks or options,
largest minimum []

Proposed HEGIS Code: [ 0414.00]

Proposed 6-digit CIP 2010 Code: [26.0202]

If the program will be accredited, list the accrediting agency and expected date of accreditation:

If applicable, list the SED professional licensure title(s)* to which the program leads:

d) Name and title: Andover Tarhule, Dean of the Graduate School, Binghamton University

Campus

Contact Telephone: (607) 777-2070 E-mail: atarhule@binghamton.edu

e) Signature affirms that the proposal has met all applicable campus administrative and shared governance
Chief Executive procedures for consultation, and the institution’s commitment to support the proposed program.

or Chief E-signatures are acceptable.

Academic Name and title: Donald Nieman, Executive Vice President and Provost

Officer . d date:

Approval Signature and date:

If the program will be registered jointly* with one or more other institutions, provide the following
information for each institution:
Partner institution’s name and 6-digit SED Code:

Name, title, and signature of partner institution’s CEO (or append a signed letter indicating approval of
this proposal):
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% If the proposed program leads to a professional license, a specialized form for the specific profession may need to accompany this

proposal.

“ If the partner institution is non-degree-granting, see SED’s CEO Memo 94-04.
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Attestation and Assurances
On behalf of the institution, | hereby attest to the following:

That all educational activities offered as part of this proposed curriculum are aligned with the
institutions’ goals and objectives and meet all statutory and regulatory requirements, including but not
limited to Parts 50, 52, 53 and 54 of the Rules of the Board of Regents and the following specific
requirements:

That credit for study in the proposed program will be granted consistent with the requirements in
850.1(0).

That, consistent with 852.1(b)(3), a reviewing system has been devised to estimate the success
of students and faculty in achieving the goals and objectives of the program, including the use of data
to inform program improvements.®

That, consistent with 852.2(a), the institution possesses the financial resources necessary to
accomplish its mission and the purposes of each registered program, provides classrooms and other
necessary facilities and equipment as described in 852.2(a)(2) and (3), sufficient for the programs
dependent on their use, and provides libraries and library resources and maintains collections sufficient
to support the institution and each registered curriculum as provided in 852.2(a)(4), including for the
program proposed in this application.

That, consistent with 52.2(b), the information provided in this application demonstrates that the
institution is in compliance with the requirements of §52.2(b), relating to faculty.

That all curriculum and courses are offered and all credits are awarded, consistent with the
requirements of §52.2(c).

That admissions decisions are made consistent with the requirements of 852.2(d)(1) and (2) of
the Regulations of the Commissioner of Education.

That, consistent with 852.2(e) of the Regulations of the Commissioner of Education: overall
educational policy and its implementation are the responsibility of the institution’s faculty and academic
officers, that the institution establishes, publishes and enforces explicit policies as required by
852.2(e)(3), that academic policies applicable to each course as required by 852.2(e)(4), including
learning objectives and methods of assessing student achievement, are made explicit by the instructor
at the beginning of each term; that the institution provides academic advice to students as required by
852.2(e)(5), that the institution maintains and provides student records as required by §52.2(e)(6).

That, consistent with 852.2(f)(2) of the Regulations of the Commissioner of Education, the
institution provides adequate academic support services and that all educational activities offered as
part of a registered curriculum meet the requirements established by state, the Rules of the Board of
Regents and Part 52 of the Commissioner’s regulations.

CHIEF ADMINISTRATIVE or ACADEMIC OFFICER/ PROVOST

Signature Date
Type or print the name and title of signatory Phone Number
Donald G. Nieman, Executive Vice President for Academic Affairs and Provost (607) 777-2141

® The NY State Education Department reserves the right to request this data at any time and to use such data as part of its evaluation of
future program registration applications submitted by the institution.
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Section 2. Program Information?

2.1. Program Format

Check all SED-defined formats, mode and other program features that apply to the entire program.

a) Format(s): [X]Day [ ]JEvening [ ]Weekend [ ]Evening/Weekend [ ]Not Full-Time

b) Modes: [X]Standard [ ]Independent Study [ ]External [ ]JAccelerated [ ]Distance Education
NOTE: If the program is designed to enable students to complete 50% or more of the course requirements
through distance education, check Distance Education, see Section 10, and append a Distance Education
Format Proposal.

c) Other: [ ] Bilingual [ ] Language Other Than English [ ] Upper Division [ ] Cooperative [ ] 4.5year[ ]5
year

2.2. Related Degree Program

NOTE: This section is not applicable to a program leading to a graduate degree.

2.3. Program Description, Purposes and Planning

a) What is the description of the program as it will appear in the institution’s catalog?

The Biochemistry and Chemical Biology graduate program will prepare students for careers at the interface between
the chemical and biological sciences. As a highly interdisciplinary program, it will provide opportunities for
education in the molecular aspects of life, for example how biomolecules operate, fold, interact, and direct cellular
function. Students will integrate cutting edge laboratory research with classroom work to generate new knowledge
about biochemical and chemical biology mechanisms and pathways, and the implications of these mechanisms for
human disease. Graduates from the program will work as researchers in academia, educators, in the pharmaceutical
and biotech industry, as well as in the public sector.

b) What are the program’s educational and, if appropriate, career objectives, and the program’s primary student
learning outcomes (SLOs)? NOTE: SLOs are defined by the Middle States Commission on Higher Education
in the Characteristics of Excellence in Higher Education (2006) as “clearly articulated written statements,
expressed in observable terms, of key learning outcomes: the knowledge, skills and competencies that students
are expected to exhibit upon completion of the program.”

The major goal of the program is to prepare well-educated and technically skilled graduates who will be able to find
employment using their interdisciplinary education at the interface of the chemical and biological sciences,
contributing to their field of study, the profession, and society as a whole. According to this goal, students not only
have to become experts in their discipline, by generating new knowledge through performing cutting edge and novel
research in the laboratory, they will also learn professional skills necessary to succeed in a competitive job market,
for example in scientific presentation, working on a team, grant writing, and leadership skills.

This major goal is subdivided into four aims:

1) Broad Knowledge

Demonstrate broad knowledge in the area of biochemical and chemical biology sciences pertinent to the student's
research interests.

2) In-Depth Knowledge in Focused Area

Demonstrate in-depth and advanced knowledge and become an expert in a specialized area of biochemical research.
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3) Original Research Project

Demonstrate ability to design, conduct and disseminate results of an original research project.

4) Professional Skills

Demonstrate professional skills required to work in biochemical/pharmaceutical industry, academia and government.

The ten primary student learning outcomes (SLOs) are derived from these four major aims. These SLOs are
assessable (see below, section 2.7), and are shown in the following list:

1. Broad knowledge and ability to understand biochemical information: Students are expected to master key
foundational knowledge in biochemistry and chemical biology, and to apply this knowledge to further learning and
research.

2. Writing, presentation and communication of biochemical science: Students will learn how to communicate
knowledge and results from their graduate studies. Particular emphasis will be placed on writing, oral
communication, and presentations in biochemistry and chemical biology.

3. Specific knowledge of a specialized field of biochemistry: Students will develop deep working knowledge of a
specific area of biochemistry and chemical biology, as it pertains to a research project or thesis.

4. Critical evaluation of primary literature: Utilize and evaluate information from literature resources to integrate
and improve research outcomes.

5. Identify problem, develop hypothesis and design experiments: Students will learn to identify a biochemical
problem, develop general and specific hypotheses and design experiments that quantitatively evaluate these
hypotheses.

6. Original published contributions to biochemical and life sciences: Expectations are to publish original work in
peer-reviewed scientific journals in the area of biochemistry and chemical biology, or in the life sciences in general
(only for Ph.D. track, not applicable to M.S./M.A. tracks).

7. Original research project: Students will design and execute research towards a project with the aim to publish in
peer-reviewed journals, and the eventual writing of a thesis that will be orally defended (only for Ph.D. and M.S.
tracks, for the M.A. track, the students will give a brief public presentation of their project as degree requirement) .
8. Students will become skillful and professional teachers: Participate in classroom and laboratory education as a
teaching assistant or instructor of record, to develop skills as teachers of biochemical sciences.

9. Leadership skills: Students will learn to advise students in the laboratory as well as in the classroom. The
expectation is to take on increasing leadership with increasing seniority.

10. Safety, ethics, honesty, and integrity: Students will learn to conduct biochemical research with safety, strong
ethics, honesty, and integrity.

c) How does the program relate to the institution’s and SUNY’s mission and strategic goals and priorities?
What is the program’s importance to the institution, and its relationship to existing and/or projected programs
and its expected impact on them? As applicable, how does the program reflect diversity and/or international
perspectives? For doctoral programs, what is this program’s potential to achieve national and/or international
prominence and distinction?

In August of 2017, Binghamton University released the latest strategic plan, "The Roadmap to Premier”. The
roadmap includes four university initiatives (Uls), two of which are centered around the health sciences, Developing
a College of Nursing and Health Sciences, and creating a Health Sciences Core Facilities Support combined with the
Brain and Body Imaging Center. Both of those initiatives would directly be impacted by the proposed graduate
programs in Biochemistry and Chemical Biology, which would generate collaborative opportunities with the planned
college of health science, as well as provide users to add to the critical mass of students and faculty who benefit from
the health sciences core. In fact, several current Binghamton faculty who are members of the existing Biochemistry
undergraduate program, are intimately involved in the planning of the health sciences core facility. It is expected that
graduate students who are admitted through the proposed Biochemistry and Chemical Biology graduate program, in
synergy with the core facilities, will strengthen the research programs of the affiliated faculty, resulting in an
increased ability to compete for federal and other funding sources.

Second, the proposed graduate program will directly impact the existing Trans-disciplinary Area of Excellence (TAE)
in Health Science. The Biochemistry and Chemical Biology graduate program will by nature be crossing disciplines,
ranging from Biology to the Physical Sciences and Bioengineering, thus creating new opportunities for collaboration
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in Health Sciences not only within Harpur College, but also with the Watson School of Engineering, and the new
Pharmacy School.

Finally, a third part of the roadmap focuses on a Data Science Initiative. As research at the interface between biology
and chemistry becomes more quantitative, collection and evaluation of large data sets will be more common in the
future. In fact, several members of the Chemistry and Biological Sciences Departments, all potential members of the
proposed Biochemistry and Chemical Biology program, work on analysis of large data sets for example in genetics,
or use computational tools for studying biochemical processes. Availability of computational resources will be
increasingly critical in these fields. The Biochemistry and Chemical Biology graduate program would add an
additional incentive for the university to expand in the data science field, making investigators more competitive in
their ability to tackle large data science projects and increasing likelihood of attaining funding.

The program, which will be administered in a collaboration between the Chemistry and Biological Sciences
Departments, with input of other departments on the BU campus, is expected to continue existing, or increase future
participation of a diverse population of faculty and graduate students in these departments. For example, the faculty
body in the Chemistry Department consists of members from eight different nationalities, both male and female, and
of three different ethnicities. While female faculty members represent only 22.3% of the faculty body, strides are
being made to address this gender imbalance. Three of the four female faculty members in the Chemistry
Department were hired within the last five years, all of them will contribute to the proposed program. The Biological
Sciences Department is also highly diverse. Out of the total of 29 faculty members 42% are female, from four
countries and three ethnicities.

The existing graduate student body in both Chemistry and Biological Sciences graduate programs is also highly
diverse, with traditionally about 45-55% of students being international. The domestic student pool includes minority
students, both African American and Hispanic, several of whom are supported by the Clifford D. Clark diversity
fellowship for graduate students. It is planned that the new Biochemistry and Chemical Biology graduate program
will continue this tradition of both Chemistry and Biology programs of inclusion of a diverse set of students and
faculty members.

Of special note is the Wandiga-Hull fellowship program, which was established between the Chemistry Departments
of Binghamton University and the University of Nairobi in Kenya, Africa. Through this fellowship, our existing
graduate program is committed to accept at least one of the top three Chemistry graduates from the University of
Nairobi into the program each year. Currently, the program has nine students from Kenya, including five Wandiga-
Hull fellows. The proposed Biochemistry and Chemical Biology graduate program plans to draw students from this
Kenyan pool of applicants, having established direct contacts through formers students (now faculty members) with
the University of Nairobi, Kenyatta University, and Dedan Kimathi University of Technology.

d) How were faculty involved in the program’s design? Describe input by external partners, if any (e.g.,
employers and institutions offering further education?

The proposal of a Biochemistry and Chemical Biology graduate program originates from a long-standing effort at
Binghamton University to expand the existing undergraduate Biochemistry program to graduate education. This
effort started in 2013 by the establishment of a Biochemistry task force by Provost Nieman, chaired by Dr. Christof
Grewer from the Chemistry Department. The program was designed by a group of faculty members from
Chemistry, including department chair Dr. Eriks Rozners, in close collaboration with the faculty from the Biological
Sciences Department, in particular current chair Dr. Karin Sauer.

Both the Departments of Chemistry and Biological Sciences have continued to expand in numbers of faculty
members with research expertise at the interface of the chemical and biological sciences. For example, following its
strategic plan, the Chemistry Department has hired eight faculty members at the interface between Chemistry and
Biology over the past 10 years. These faculty members perform research in the area of the proposed program and
could accept graduate students from the program into their laboratory. Nine of these faculty members are currently
funded by the NIH and/or NSF, and one is holding PRF funding (see faculty table, section 4). The Department of
Biological Sciences has likewise hired four faculty members at the interface between Chemistry and Biology in the
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last 7 years. Three Biological Sciences faculty members are currently funded by the NIH/NSF (see faculty table,
section 4). They have resources to support independent research by Master's/Ph.D. track students who are expected
to enroll in the program. The expertise of these faculty members covers a broad range, from structural biology to
nucleic acid chemistry, giving graduate students exposure to a large number of opportunities in Biochemistry and
Chemical Biology research. All of these faculty members have published in journals that are relevant to the
proposed program.

Additional expertise not covered by faculty members in the Chemistry Department is provided by the Biological
Sciences Department, which has strengths in environmental genetics (EvoS program), microbial communities
(biofilm group), mitochondrial genetics, and diabetes research, as potential contributors to the proposed graduate
program (see faculty table, section 4). In addition, contributions from other schools at BU are expected (School of
Pharmacy, Watson School of Engineering).

The outline of the proposed program received input from many of those faculty members. Details of the program
were extensively discussed in the graduate program committee (GPC) and the graduate admissions committee
(GAC) of the Chemistry Department (all discussions archived in meeting minutes), as well as the faculty meetings
of both, Chemistry and Biological Sciences. All Chemistry and Biological Sciences subcommittees and faculty have
voted on the program proposal and have approved it.

Binghamton faculty performing research in the Biochemistry/Chemical Biology area have a strong history of
collaboration with external partners, including collaboratively-funded projects. Students in the program will strongly
benefit from these collaborations, including those with international partners. Faculty members contributing to the
proposal have discussed the planned program with these collaborators, as well as visiting speakers in the Chemistry
Department colloquium series. In addition, input was sought from the external reviewers who conducted the last
departmental review.

e) How did input, if any, from external partners (e.g., educational institutions and employers) or standards
influence the program’s design? If the program is designed to meet specialized accreditation or other external
standards, such as the educational requirements in Commissioner’s Regulations for the profession, append a
side-by-side chart to show how the program’s components meet those external standards. If SED’s Office of
the Professions requires a specialized form for the profession to which the proposed program leads, append a
completed form at the end of this document.

Biochemistry and/or Chemical Biology graduate programs generally do not require accreditation from professional
societies. For example, for the areas of Chemistry and Biochemistry, the American Chemical Society (ACS) is the
world's largest scientific society. While the ACS provides certifications for undergraduate programs, no such
certifications or accreditations exist for graduate programs. This is similar for the American Society for Biochemistry
and Molecular Biology (ASBMB), another scientific society in the proposed program field of study.

To get external input on the proposed program, the organizing faculty relied mainly on two mechanisms:

1) Extensive review of similar programs at other institutions, preferably institutions in the North East of the US and
of similar ranking. For example, the graduate programs for Biological and Biomedical Sciences, and Chemistry and
Biological Chemistry at Cornell University were reviewed. For guidance from SUNY schools, the graduate program
in Biochemistry and Structural Biology from Stony Brook University was studied. Information from these programs
helped the organizing faculty members with curriculum development, as well as course requirements.

2) As already discussed in the previous section, d), input was sought from collaborators, as well as colleagues visiting
Binghamton University as speakers in the Chemistry colloguium, who are members of similar graduate programs.

f) Enter anticipated enrollments for Years 1 through 5 in the table below. How were they determined,
and what assumptions were used? What contingencies exist if anticipated enrollments are not
achieved?


http://www.op.nysed.gov/title8/opregs.htm
http://www.highered.nysed.gov/ocue/aipr/register.html

We project that the new graduate program will begin in the Fall of 2020. The target for admissions in the first year is
2-3 Ph.D. track students and 4-5 Master's students. At a constant admissions rate, we expect to have 18-27 students in
the program at year five, about half of those will be on the Ph.D. track. Traditionally, many of the domestic students in
the existing chemistry graduate program are in state. We expect this trend to continue in the admissions to the new
program. 40% of the incoming students are expected to be international.

These numbers are based on our experience with current chemistry graduate students, who specialize in the existing
biological chemistry track of the program. It is expected that most of these biological chemistry track students (who
graduate with a degree in chemistry) will enter through the proposed Biochemistry and Chemical Biology program in
the future. If enrollments are not achieved, the program will grow more slowly than predicted. This is not a problem
because faculty members with research in Biochemistry and Chemical Biology can still recruit research students
through the existing biology and chemistry graduate programs, as is current practice.

Anticipated Headcount Enrollment Estimated
Year Full-time Part-time Total FTE
1 6 0 6 6
2 12 0 12 12
3 18 0 18 18
4 22 0 22 22
5 24 0 24 24

g) Outline all curricular requirements for the proposed program, including prerequisite, core, specialization
(track, concentration), internship, capstone, and any other relevant component requirements, but do not
list each General Education course.

The course offerings for the Biochemistry and Chemical Biology graduate program are listed below.

Course Title Credits Course Title Credits

BIOL 502, BIOCHEMISTRY: 4 BIOL 521, IMMUNOLOGY 4

METABOLIC ASPECTS

CHEM 534, BIO-ORGANIC 4 CHEM 583D, CHEMISTRY IN DRUG 4

CHEMISTRY DISCOVERY

BCHM 507, ADVANCED 4 BIOL 558, BIOSTATISTICS 4

BIOCHEMISTRY, REQUIRED

BCHM 508, METHODS IN BIOCHEM. # BIOL 523, CANCER BIOLOGY 4

CHEM. BIOL., REQUIRED

CHEM 583L, CHEMICAL BIOLOGY 4 CHEM 585C, COMPUTATIONAL 4
CHEMISTRY

CHEM 583M, ENZYMES: STRUCTURE 4 CHEM 543, MOLECULAR 4

AND MECHANISM PHOTOCHEMISTRY

CHEM 583P, PROTEIN 4 CHEM 593, FRONTIERS IN CHEM. AND 1

BIOCHEMISTRY BIOCHEM., REQUIRED

CHEM 583S, FLUORESCENCE 4 CHEM 592, GRADUATE SEMINAR, 2
REQUIRED

CHEM 586S, NMR SPECTROSCOPY 4 BIOL 503, MOLECULAR BIOLOGY 4
LABORATORY

CHEM 585K, CHEMICAL KINETICS {4 BIOL 504, BIOCHEMISTRY 4

AND THE LIFE SCIENCES LABORATORY




BIOL 505, GENOMICS AND
PROTEOMICS

CHEM 584B, BIO-INORGANIC
CHEMISTRY (NEW COURSE)

BIOL 501, MOLECULAR GENETICS

CHEM 542, PHYSICAL INORGANIC
CHEMISTRY

BIOL 513, CELL AND MOLECULAR
BIOLOGY |

CHEM 582C, CHEMISTRY AND THE
ENVIRONMENT

BIOL 514, CELL AND MOLECULAR {4
BIOLOGY Il

CHEMS532, ORGANIC SYNTHESIS 4

CHEM 583C, MODERN CATALYTIC 4
REACTIONS

Total required credits: 60 (Ph.D.), 34 (M.S.), 30 (M.A))

Independent study (research) courses and thesis research, for example CHEM597-699 are not listed here.
Note: All CHEM and BIOL graduate courses in this table will be cross-listed with the prefix BCHM

Ph.D. track.

Students will have a choice to take four 4-credit courses from the list below. Courses 5 and 6, filling the 24
credit full course requirements, are two capstone courses, Advanced Biochemistry and Contemporary Methods
in Biochemistry and Chemical Biology. These are new courses. The four elective courses should align with the
research direction the student chooses, and are usually recommended and approved by the graduate program
chair and/or the research adviser. Only four courses are requirements. These courses are the Advanced
Biochemistry course (course number TBD), Contemporary Methods in Biochemistry and Chemical Biology
(course number TBD), the Colloguium (CHEM 593), which has to be taken for two semesters with one credit
each, and the Graduate Seminar (CHEM 592) for two credits, usually taken in the spring semester of the first
year. The courses do not have pre-requisites. However, weak students, as identified by placement exams, will
be required to take remedial courses to make up for deficiencies. Training in topics such as career
development, scientific writing and communications, grant writing, laboratory safety and research ethics are
provided through university-wide resources (for example responsible conduct of research training modules) and
in the graduate seminar, which is a required course.

Additional training in ethics, responsible conduct of research, etc is outlined in the following three paragraphs:

Binghamton University provides training for responsible conduct in research (RCR), through face-to-face, as well as
online training. The procedures for training are detailed on the Binghamton University research compliance website.

Participation in annual online training through the CITI system, including RCR and EH&S safety training will
required for all students entering the program. In addition, training will be provided in animal use and human
subjects, should the individual research projects involve these subjects.

Furthermore, training in RCR will be incorporated into the graduate seminar CHEM 592, which students take in their
second semester at Binghamton University.



Sample Curriculum

Biochemistry and Chemical Biology, Ph.D. track

Fall semester, first year Spring semester, first year

/Advanced Biochemistry (Biomolecular structure and [Advanced Molecular Biology (BIOL513) 4cr

function, new course), required 4cr

Methods in Biochem. Chemical Biology, (new /Advanced Cell Biology (BIOL 514) 4cr

course), required 4cr

Colloquium, required (CHEM 593) ler Graduate Seminar, required (CHEM 592) 2cr

Independent Study 3cr Colloquium, required (CHEM 593) ler
Independent Study lcr

Fall semester, second year Spring semester, second year

Special Topics Course (elective) 4cr Thesis Research 9cr

Special Topics Course (elective) 4cr

Independent Study ler

Fall semester, third year Spring semester, third year

Thesis Research 9cr Thesis Research 9cr

Fall semester, fourth year Spring semester, fourth year

Thesis Research lcr Thesis Research lcr

The following degree requirements have to be met:

1) Passing of placement exams upon entry into the program. The ACS Biochemistry standardized placement exam
will be used for this purpose.

2) Attaining course complete (CC) status, i.e. completion of six 4-credit courses, graduate seminar and two semesters
of colloquium. CC status should be attained latest after the end of the 2nd year.

3) Passing of the literature review exam.

4) Passing of the comprehensive oral exam and submission of the prospectus.

5) Attaining all but dissertation (ABD) status.

6) Passing of a progress report exam.

7) Completion of original research in a specialized area of Biochemistry and Chemical Biology.

8) Submission of a written M.S. thesis and an oral defense of the thesis. The thesis defense committee consists of at
least four faculty members, with at least one tenured Biochemistry and Biological Chemistry program faculty
member who is not the research advisor. The committee chair will be a tenured faculty member who is not the
research advisor. In addition , an external examiner is required, according to graduate school regulations.

Master's tracks

The Master's program consists of two tracks that will lead to M.S. and M.A. degrees. Traditionally, the M.A. degree
is the course-only based, non-thesis option, whereas the M.S. degree requires the completion and defense of a
Master's thesis. As non-thesis based M.S. tracks become more common in the field, such an option is evaluated at the
current time, but will not be implemented immediately at the start of the new program.
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The M.S. program consists of four 4-credit graduate courses, two of which are required (Advanced Biochemistry and
Contemporary Methods in Biochemistry and Chemical Biology). The remaining two 4-credit courses can be chosen
as electives from the course list provided in the table in section 2.3 g). The other required courses consist of the
Graduate Seminar (2 credits) and two semesters of colloquium attendance (1 credit each). The overall M.S. track will
require a minimum of 34 credits, with a minimum of 24 credits to fulfill the residency requirement, as to graduate
school rules. The final 10 credits will be contributed by independent study and thesis research. A proposed sample
sequence is shown below.

Additional training in ethics, responsible conduct of research, etc is outlined in the following three paragraphs:

Binghamton University provides training for responsible conduct in research (RCR), through face-to-face, as well as
online training. The procedures for training are detailed on the Binghamton University research compliance website.

Participation in annual online training through the CITI system, including RCR and EH&S safety training will
required for all students entering the program. In addition, training will be provided in animal use and human
subjects, should the individual research projects involve these subjects.

Furthermore, training in RCR will be incorporated into the graduate seminar CHEM 592, which students take in their
second semester at Binghamton University.

Sample Curriculum

Biochemistry and Chemical Biology, M.S. track

Fall semester, first year Spring semester, first year

Advanced Biochemistry (Biomolecular structure and |Advanced Molecular Biology (BIOL513) 4cr

function, new course), required Acr

Methods in Biochem. Chemical Biology, (new IAdvanced Cell Biology (BIOL 514) 4cr

course), required 4cr

Colloquium, required (CHEM 593) ler Graduate Seminar, required (CHEM 592) 2cr

Independent Study 3cr Colloguium, required (CHEM 593) ler
Independent Study lcr

Fall semester, second year Spring semester, second year

Independent Study 8cr Thesis Research ler

Colloquium, required (CHEM 593) ler

Importantly, all coursework will be completed after the first year, leaving the second year for research.
In terms of milestones, the following requirements have to be met:

1) Passing of placement exams upon entry into the program. The ACS Biochemistry standardized placement exam
will be used for this purpose.

2) Attaining course complete (CC) status, i.e. completion of four 4-credit courses, graduate seminar and two
semesters of colloquium. CC status should be attained latest after the 2nd semester.

3) Completion of original research in a specialized area of Biochemistry and Chemical Biology.

4) Submission of a written M.S. thesis and an oral defense of the thesis. The thesis defense committee consists of at
least three faculty members, with at least one tenured Biochemistry and Biological Chemistry program faculty
members who is not the research advisor. The committee chair will be a tenured faculty member who is not the
research advisor.

The M.A. program is a non-thesis option and consists of six 4-credit graduate courses, two of which are required
(Advanced Biochemistry and Contemporary Methods in Biochemistry and Chemical Biology). The remaining four
4-credit courses can be chosen as electives from the course list provided in the table in section 2.3 g). The other
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required courses consist of the Graduate Seminar (2 credits) and two semesters of colloquium attendance (1 credit
each). The overall M.A. track will require a minimum of 30 credits, with a minimum of 24 credits to fulfill the
residency requirement, as to graduate school rules.

Sample Curriculum

Biochemistry and Chemical Biology, M.A. track

Fall semester, first year Spring semester, first year

/Advanced Biochemistry (Biomolecular structure and [Advanced Molecular Biology (BIOL513) 4cr

function, new course), required 4cr

Methods in Biochem. Chemical Biology, (new \/Advanced Cell Biology (BIOL 514) 4cr

course), required 4cr

Collo