Texas Tech University
Center for Biotechnology and Genomics

Fall 2020 Course Syllabus

Course Number: BTEC 5301 - 001

Course Name: Introduction to Biotechnology
Course Instructor: Jatindra Nath Tripathy

Title: Research Associate Professor
Office: EXPSC Room 103

Phone: (806) 834-1837

Email: jatindra.n.tripathy@ttu.edu

Office hours: by appointment

Course Schedule: T, TH, 9:30 — 10:50 am, CHEM 113

Guidance and Ongoing Conduct of Classes in the Context of COVID-19:

If Texas Tech University campus operations are required to change because of health concerns
related to the COVID-19 pandemic, it is possible that this course will move to a fully online
delivery format. Should that be necessary, students will be advised of technical and/or equipment
requirements, like computer with webcam and microphone including remote proctoring
software. Additionally, students need to have access to Zoom video conferencing software.

I would like to outline a few expectations for everyone to have as they come to the first-class

period.

A.

Some expectations to note:

Face coverings are required: Texas Tech University requires that students wear face
coverings while in classes, while otherwise in campus buildings, and when social
distancing cannot be maintained outdoors on campus. This requirement is consistent
with the current (as of July 2, 2020) State mandate to wear face coverings in public. If
you are unable to wear face covering, you should report it Student Disability
Services (SDS) and produce me a note from SDS in this regard. Please note there is
no exception of this policy. Students should bring their own face masks. There are
sanitization stations or kiosks located in academic buildings where students may obtain
temporary face masks.

Signage and markers: Students are required to be attentive to signage posted at external
and some classroom doorways that indicates entry and exit ways, gathering and queuing
spaces, and availability of masks and hand sanitizer. Use hand sanitizer or wash your
hands in a restroom as you walk through the building. Please pay attention to the
following guidelines.

1. Wear face coverings.



2. Entry and exit pathways.

How to congregate and queue before entering a classroom.

4. Social distancing guidance for using tables and chairs in gathering
spaces.

5. Instructions specific to elevators and stairwells.

6. Locations of sanitation stations and hand sanitizer dispensers.
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. Guidance waiting for their classes to begin: Students are required not to queue for
classes until at least 10 minutes before start time. Once in line, social distancing, and use
of face coverings should be observed.

. Seating assignments: Students are expected to sit at a minimum of six feet apart. A
required seating chart will be created once everyone is positioned with appropriate social
distancing. The purpose of assigned seating is to assist in contact tracing, if necessary,
and to augment social distancing. In a hybrid course with alternating attendance days, a
seating chart will be needed for each group of students meeting face-to-face. For studios,
performance venues, and labs in which students might not have specified seats, a location
chart will be needed.

. Queuing to exit the class: There will also be an orderly procedure, designed to ensure
social distancing, for exiting the classroom. Class will be dismissed row-by-row starting
from the back while keeping face coverings on and maintaining social distancing. Please
wipe down your desks/table spaces with sanitizing wipes.

. In the event a class member has a positive case: See attached PDF file.
. Policy on absences resulting from illness: See Attachment A.

. Requesting accommodations because of personal health concerns: See Attachment
B.

Guidance for students who want to stay on campus and use TTU’s internet services:
The Library and campus computer labs will have usage guidelines available on their
websites and in their physical spaces;

IT is working (in conjunction with Traffic and Parking) to increase wi-fi signal within
parking lots:

1. R21 —North of Law School, spaces closest to Law School building;

2. 74 — Directly east of Law School, spaces closest to Law School building;

3. R31 — West of Administrative Support Center.



http://www.depts.ttu.edu/itts/labs/

A. Illness-Based Absence Policy

If at any time during this semester you feel ill, in the interest of your own health and safety as
well as the health and safety of your instructors and classmates, you are encouraged not to
attend face-to-face class meetings or events. Please review the steps outlined below that you

should follow to ensure your absence for illness will be excused. These steps also apply to not
participating in synchronous online class meetings if you feel too ill to do so and missing specified
assignment due dates in asynchronous online classes because of illness.

1. If you are ill and think the symptoms might be COVID-19-related:

a.

b.

Call Student Health Services at 806.743.2848 or your health care provider. After
hours and on weekends contact TTU COVID-19 Helpline at [TBA].

Self-report as soon as possible using the Dean of Students COVID-19 webpage.
This website has specific directions about how to upload documentation from a
medical provider and what will happen if your illness renders you unable to
participate in classes for more than one week.

If your illness is determined to be COVID-19-related, all remaining
documentation and communication will be handled through the Office of the
Dean of Students, including notification of your instructors of the period of time
you may be absent from and may return to classes.

If your illness is determined not to be COVID-19-related, please follow steps 2.a-
d below.

2. Ifyou are ill and can attribute your symptoms to something other than COVID-19:

a.

If your illness renders you unable to attend face-to-face classes, participate in
synchronous online classes, or miss specified assignment due dates in
asynchronous online classes, you are encouraged to visit with either Student
Health Services at 806.743.2848 or your health care provider. Note that Student
Health Services and your own and other health care providers may arrange virtual
visits.

b. During the health provider visit, request a “return to school” note:

C.

E-mail the instructor a picture of that note;

d. Return to class by the next class period after the date indicated on your note.

Following the steps outlined above helps to keep your instructors informed about your absences
and ensures your absence or missing an assignment due date because of illness will be marked
excused. You will still be responsible to complete within a week of returning to class any

assignments, quizzes, or exams you miss because of illness.



https://www.depts.ttu.edu/dos/COVID-19Absence.php

B. Addressing Accommodation Requests from High-Risk Students Returning to Campus

Texas Tech University is taking considerable measures to provide effective social distancing and
sanitation protocols as we prepare to return to campus in the Fall. We need to be mindful that,
because of underlying health conditions, some students will be at higher risk for COVID-19. Other
students, although healthy themselves, might live with someone who has compromising health
conditions. Students in one or both of these two categories might request accommodations or
alternatives to fulfill course requirements to avoid potential exposure to the virus.

The Office of the Provost authorizes instructors of record (IoRs), in coordination with their
department chairs, academic advisors, and academic associate deans, with the flexibility necessary
to make instructional accommodations for students to avoid exposure to COVID-19.
Accommodations might include, as examples, alternatives to face-to-face group assignments,
remote learning such as online instruction or off-site activities, changing to an online section of
the same course or to an independent study with the same learning objectives as the original course,
or approval of a substitute course that is offered online and can fulfill the same degree requirements
of the original course.

Keep in mind the following criteria when considering making an accommodation for a student: (1)
whether the requested accommodation would make a substantive alteration of the course material
or objectives; (2) whether the accommodation provides an equally effective alternative to the
original objectives or activities of the class; and (3) whether the accommodation can be uniformly
applied should more than one student request it. If the IoR can satisfactorily address these three
requirements for accommodation, and is comfortable providing it, then it is appropriate to do so.
If the IOR feels unable to provide accommodation that satisfies these three criteria or is unsure
how the requested accommodation can be provided, the IoR is encouraged to contact their
academic associate dean’s office for guidance. Students should also be advised to follow the steps
for reporting illness-related absences outlined on the Dean of Students COVID-19 webpage.

If a high-risk student asks for a substantial alteration to the essential elements of the class,
then the IoR, advisor, or associate dean should suggest that the student work with SDS to
provide a Letter of Accommodation (LOA).



https://www.depts.ttu.edu/dos/COVID-19Absence.php

Course Description:

This course reviews the history and origin of biotechnology, its rich legacy and its progress
overtime. It highlights the main development, the principles and concepts, and seminal events that
advance our understanding in both theory and application in this field. It also offers a broad
coverage of the fundamental aspects in chemistry, biochemistry, genetics, molecular biology,
recombinant DNA technology, genomics and proteomics and their role on the emergence of
modern biotechnology as an innovation in science and engineering.

Prerequisites:
Admission to MS biotechnology program/Bachelor’s degree in natural sciences/Consent of course
instructor/ and above all a strong motivation to learn.

Required Texts:

Concepts of Genetics, Robert J. Brooker, Third Edition (McGraw-Hill) ISBN 978-0-07-352535-8
and access to “Connect Genetics”

Required Course Materials: Access to Blackboard: www.blackboard.ttu.edu.

Note: This is a required textbook. In addition, past and current articles from reputed journals,
article from reputed newspapers and extract from books will be provided time to time as needed.
Course Objectives and Expected Learning Outcomes:

By the end of the course, the fully prepared students should be able to:

Describe the origin and history of biotechnology and its progress over time.

Identify the contributions of many scientific disciplines to modern biotechnology.
Define biotechnology and differentiate it from biology.

Give examples of the historic and current application of biotechnology.

Explain the fundamental principles of chemistry in life.

[lustrate the atomic and molecular basis of life, biomolecules and their function.
Explain the diversity and commonality of life.

Illustrate Mendel’s laws of inheritance and chromosomal theory of inheritance.

Explain the rationale of meiosis behind Mendelian and non-Mendelian inheritance.
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Explain how to use genetic mapping to establish gene location on the chromosome.


http://www.blackboard.ttu.edu/
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Develop the gene concept.

Describe DNA structure, how DNA replicates and maintains its fidelity.

Describe how genome evolves, how genome transcribes and translates to proteins.

Describe strategies to clone, purify, analyze and map gene.

Summarize the steps to construct recombinant DNA.

Describe the application of recombinant DNA technology and how it is use to manipulate gene.
Describe how to make transgenic plants and animals.

Devise strategies to mutate gene and editing the genome.

Describe the motivation behind Human Genome Project.

Describe the scientific approach and technology used to sequence, assembled the first Human
Genome, and the lesson learned from the first Human Genome Project.

Describe the progress and achievements since the completion of first Human Genome Project.
Analyze the scientific and technological revolution that is necessary in the twenty-first century

that is crucial for further innovation.

Assessments:
Learning outcome will be assessed by following criteria:

v

v
v
v

Reading assignments - 20%

Three one-hour exam. (9/15, 10/20, 11/17) - 45% (equally distributed)
Comprehensive final exam (12/5, 7:30 a.m. — 10:00 a.m.) - 25%

Class participation - 10%

Reading Assignment:

Reading assignment will be available in Mc-Graw-Hill’s Connect through Blackboard. Every
week, several chapters from your textbook will be assigned to you to read and the credits will be
given for your work if it is completed by the due date. Once the due date passes, you will receive
NO credit for that assignment. However, you can still access the chapters to study.



Examination:

Exam questions will be based on topics discussed in lecture, book chapters and assigned reading
materials. Exams will cover multiple choice, short answer; fill in the blank types of questions.
There is NO makeup exam.

Class Participation:

Students are expected to engage in learning in the class by actively taking notes, sharing your
thoughts and ideas, participating in-class discussion, asking and answering questions and debating
respectfully with your classmates and instructor.

Electronic Gadgets Use Policy:

Cell phones, pagers and any other audio and video recording devices are not allowed to use during
class. Cell phones must be kept in silent mode during class. No phone use including texting is
permitted during class. You should leave the class if you want to use your phones for emergency
purposes.

You may use your computer for note taking. I strongly recommend and encourage you to take
notes (writing notes than typing notes) during lecture. Research shows that students perform
better both in their learning and test when they take notes in writing (Mueller and Oppenheimer,
Psychological Science, May 22, 2014 as doi:10.1177/0956797614524581).

Grading:

A final letter grade will be determined by performance on the above criteria, 90% and above —A”,
8010 89.9% - “B”, 70 to 79.9% - “C” and 60 t0 69.9% - “D” and below 60% - “F”. A grade of “I”
(Incomplete) will be awarded by the instructor prior to the end of the semester only when failure
to complete the work has been due to causes beyond the student’s control and when class
performance has been satisfactory. Texas Tech regulations require that a form explaining the
reason for the incomplete and the method to be used to make up the missed work be submitted,
after being signed by both the student and instructor, to the Registrar. Incomplete grades that are
not replaced by an A, B or C grade within one year are automatically replaced by an F.

To be successful in this course:
v Attend every class (never miss a class unless it is an emergency).
v Take notes (writing notes, not typing) during lecture, ask question, stay focus during class
and participate in in-class discussion.
Maintain a daily study schedule for this course.
Prepare for every class in advance, complete reading assignments by due date.

Never hesitate to ask question.
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Contact me well in advance if you have any questions related to course.

Attendance:
Lectures will include facts and discussion that may not be in the assigned-texts or handouts.
It is therefore necessary and expected that you will attend and participate in every scheduled
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class. There are no makeup classes. If there is a reason for missing a class, you must contact me
as soon as possible to make necessary arrangements to discuss the outcome of the absence. You
may need to provide a note from your physician excusing your absence if you are absent from a
class more than a day due to an illness.

Student Accessibility (ADA Statement):

OP 34.22: Any student who, because of a disability, may require special arrangements in order to
meet the course requirements should contact the instructor as soon as possible to make any
necessary arrangements. Students should present appropriate verification from Student Disability
Services during the instructor’s office hours. Please note instructors are not allowed to provide
classroom accommodations to a student until appropriate verification from Student Disability
Services has been provided. For additional information, you may contact the Student Disability
Services office in 335 West Hall or 806-742-2405.

Academic Integrity:

It is the aim of the faculty of Texas Tech University to foster a spirit of complete honesty and a
high standard of integrity. Each student shall be responsible for his/her conduct. Students are
expected to abide by all of the rules for academic integrity, as specified by the TTU Student Affair
Hand Book (http://www.depts.ttu.edu/studentjudicialprograms/academicinteg.php). The attempt
of students to present as their own any work not honestly performed is regarded by the faculty and
administration as a most serious offense and renders the offenders liable to serious consequences,
possibly suspension.

“Scholastic dishonesty” includes, but not limited to, cheating, plagiarism, collusion, falsifying
academic records, misrepresenting facts, and any act designed to give unfair academic advantage
to the student or the attempt to commit such and act”.

Cheating: Dishonesty in examinations, quizzes, or homework assignments, illegal possession of
examinations, the use of unauthorized notes during an examination or quiz, obtaining information
during an examination from the examination paper or otherwise from another student, assisting
others to cheat, alteration of grade records, illegal entry to or unauthorized presence in an office
are instances of cheating.

Plagiarism: Offering the work of another as one’s own, without proper acknowledgement, is
plagiarism; therefore any student who fails to give credit for quotations or an essentially identical
expression of material taken from books, encyclopedias, magazines, internet web sites, and other
reference works, or from the themes, reports or other writings of a fellow student is guilty of
plagiarism.

Civility in the Classroom:

Texas Tech University is a community of faculty, students, and staff that enjoys an expectation
of cooperation, professionalism, and civility during the conduct of all forms of university
business, including the conduct of student—student and student—faculty interactions in and out of


http://www.depts.ttu.edu/studentjudicialprograms/academicinteg.php

the classroom. Further, the classroom is a setting in which an exchange of ideas and creative
thinking should be encouraged and where intellectual growth and development are fostered.
Students who disrupt this classroom mission by rude, sarcastic, threatening, abusive or obscene
language and/or behavior will be subject to appropriate sanctions according to university policy.
Likewise, faculty members are expected to maintain the highest standards of professionalism in
all interactions with all constituents of the university
(www.depts.ttu.edu/ethics/matadorchallenge/ethicalprinciples.php).

Students are expected to assist in maintaining a classroom environment that is conducive to
learning. To ensure that all students have an opportunity to gain from time spent in class, unless
otherwise approved by the instructor students are prohibited from using cellular phones or beepers
or engage in any other form of distraction. Inappropriate behavior in the classroom will result in a
request to leave the class.

Religious Holy Day:

"Religious holy day" means a holy day observed by a religion whose places of worship are exempt
from property taxation under Texas Tax Code §11.20. A student who intends to observe a religious
holy day should make that intention known in writing to the instructor prior to the absence. A
student who is absent from classes for the observance of a religious holy day shall be allowed to
take an examination or complete an assignment scheduled for that day within a reasonable time
after the absence. A student who is excused under section 2 may not be penalized for the absence;
however, the instructor may respond appropriately if the student fails to complete the assignment
satisfactorily.

TTU Resources for Discrimination, Harassment, and Sexual Violence:

Texas Tech University is committed to providing and strengthening an educational, working, and
living environment where students, faculty, staff, and visitors are free from gender and/or sex
discrimination of any kind. Sexual assault, discrimination, harassment, and other Title IX
violations are not tolerated by the University. Report any incidents to the Office for Student Rights
& Resolution, (806)-742-SAFE (7233) or file a report online at titleix.ttu.edu/students. Faculty and
staff members at TTU are committed to connecting you to resources on campus. Some of these
available  resources are: TTU  Student Counseling Center, 806-742-3674,
https://www.depts.ttu.edu/scc/ (Provides confidential support on campus.) TTU Student
Counseling Center 24-hour Helpline, 806-742-5555, (Assists students who are experiencing a
mental health or interpersonal violence crisis. If you call the helpline, you will speak with a mental
health counselor.) Voice of Hope Lubbock Rape Crisis Center, 806-763-7273,
voiceofhopelubbock.org (24-hour hotline that provides support for survivors of sexual violence.)
The Risk, Intervention, Safety and Education (RISE) Office, 806-742-2110, rise.ttu.edu
(Provides a range of resources and support options focused on prevention education and student
wellness.) Texas Tech Police Department, 806-742-3931, http://www.depts.ttu.edu/ttpd/ (To
report criminal activity that occurs on or near Texas Tech campus.)



http://www.depts.ttu.edu/ethics/matadorchallenge/ethicalprinciples.php)
https://mail.ttu.edu/owa/redir.aspx?REF=TDnyezHrHlu1DNW3n3slbLOqQtLDtKgJ3v1I3NgO6KrxaOuNHz3TCAFodHRwOi8vdGl0bGVpeC50dHUuZWR1Lw..
https://mail.ttu.edu/owa/redir.aspx?REF=TDnyezHrHlu1DNW3n3slbLOqQtLDtKgJ3v1I3NgO6KrxaOuNHz3TCAFodHRwOi8vdGl0bGVpeC50dHUuZWR1Lw..
https://mail.ttu.edu/owa/redir.aspx?REF=TMlWTyd6as_1iI_0H5FLTz_Tacxr_ytIAYxWLxEEyOLxaOuNHz3TCAFodHRwOi8vdGl0bGVpeC50dHUuZWR1L3N0dWRlbnRz
https://mail.ttu.edu/owa/redir.aspx?REF=5gFmwn20cg0WpRjuzh2XhzWDxz7cumguCavnkO3YwwjxaOuNHz3TCAFodHRwczovL3d3dy5kZXB0cy50dHUuZWR1L3NjYy8.
https://mail.ttu.edu/owa/redir.aspx?REF=1uM4ndet18SPRjjIp5A6_3NleY5utzJnGJQofjxBV93xaOuNHz3TCAFodHRwOi8vdm9pY2VvZmhvcGVsdWJib2NrLm9yZy8.
https://mail.ttu.edu/owa/redir.aspx?REF=MVDdWy7eTuVCRcyvK7oAo5m4RdChfQJJLRJAKCHbI9HxaOuNHz3TCAFodHRwczovL3d3dy5kZXB0cy50dHUuZWR1L3Jpc2Uv
https://mail.ttu.edu/owa/redir.aspx?REF=KWYBL2BDUkHcPK_WY77UERDu3ue1h3IPLo_tp-TiyuzxaOuNHz3TCAFodHRwOi8vd3d3LmRlcHRzLnR0dS5lZHUvdHRwZC8.

Lecture Schedules:

Lecture | Section/Book Chapters Week
Section A: Biotechnology, its origin and progress,
Biochemistry

1,2 Introduction: Concepts in Biotechnology 1
Cells: The fundamental units of life

3,4 Chemical components of Cell, Biomolecules: Structure and Function 2
Section B: Transmission Genetics, Biochemical Genetics, Population Genetics

56 Chap.1. Overview of Genetics 3
Chap.2. Reproduction and Chromosome Transmission
Chap.3. Mendelian Inheritance

7,8 EXAM #1 (15% of Grade) - WEEK 1, 2, and 3 4
Chap. 4. Sex Determination and Sex Chromosomes 9/15
Chap. 5. Extensions of Mendelian Inheritance
Chap. 6. Extranuclear Inheritance, Imprinting and Maternal Effect
Chap.8. Variation in Chromosome Structure and Number
Chap. 7. Genetic Linkage and Mapping in Eukaryotes
Chap. 22. Medical Genetics and Cancer

9,10 Chap. 24. Quantitative Genetics 5
Chap. 23. Population Genetics

11,12 Chap. 9. Genetics of Bacteria 6
Chap. 10. Genetics of Viruses
Section C: Molecular Genetics, Molecular Biology, r-DNA Technology

13,14 Chap. 12. Molecular Structure of Chromosomes and Transposition 7
Chap. 11. Molecular Structure of DNA and RNA

15, 16 Chap 13. DNA Replication and Recombination 8

17,18 EXAM # 2 (15% of Grade) - WEEK 4,5,6,7,8 9
Chap. 14. Gene Transcription and RNA Modification 10/20
Chap. 15. Translation of mMRNA

19, 20 Chap. 16. Gene Regulation in Bacteria 10
Chap. 17. Gene Regulation in Eukaryotes

21,22 Chap. 18. Non-coding RNAs 11
Chap. 19. Gene Mutation and DNA Repair
Chap. 20. Molecular Technologies
Section D: Genomics, Proteomics and Bioinformatics

23,24 Chap. 21. Genomics 12

25, 26 EXAM #3 (15% of Grade) - WEEK 9, 10, and 11 13
Genomics contd.. 11/17

27 Thanksgiving holiday week — No Lecture 14
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28 Human Genome Project, Review for Final Exam. 15

EXAM #4 Comprehensive Final EXAM (25% of Grade), Dec 5, 7:30 to 10:00 AM 12/5

Respondus LockDown Browser for Blackboard tests: All tests including final will be
online. Respondus LockDown Browser will be required to take the test. You cannot take the test
with a standard web browser. Please read the instruction LDB Students Guide before you
download and install the LockDown Browser in your computer. Your computer must have a
functioning webcam and microphone. A broadband connection is also required (Wifi connections
is not recommended when you are taking test using LockDown Browser). You can take the test at
ATLC computers in the Library where LockDown Browser is available.

Proctorio Online Proctoring Tool: (If the class move online due to Covid-19)

All students must review the syllabus and the requirements including the online terms and video
testing requirements to determine if they wish to remain in the course. Enrollment in the course
is an agreement to abide by and accept all terms. Any student may elect to drop or withdraw
from this course before the end of the drop/add period.

Online exams and quizzes within this course may require online proctoring. Therefore, students
will be required to have a webcam (USB or internal) with a microphone when taking an exam or
quiz. Students understand that this remote recording device is purchased and controlled by the
student and that recordings from any private residence must be done with the permission of any
person residing in the residence. To avoid any concerns in this regard, students should select
private spaces for the testing. The University library and other academic sites at the University
offer secure private settings for recordings and students with concerns may discuss location of
an appropriate space for the recordings with their instructor or advisor. Students must ensure
that any recordings do not invade any third party privacy rights and accept all responsibility and
liability for violations of any third party privacy concerns. Setup information will be provided
prior to taking the proctored exam. For additional information about online proctoring, you can
visit the online proctoring student FAQ at-
http://www.depts.ttu.edu/elearning/blackboard/proctorio/proctorio-student-fag.php

Additional Information:

This exam is remotely proctored using Proctorio.

e The only browser that you may use with this proctored quiz is the most recent version of
Chrome.

e Toensure a stable testing environment, take the exam on a desktop/laptop as opposed to a
mobile device. Note the technical requirements for Proctorio minimum system requirements
for testing.
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You must have the Proctorio extension to take this quiz.

Make sure your internal or external webcam and microphone are enabled and working
properly.

Have a valid ID ready to present at the start of the quiz

NO ACCESS CODE is necessary to complete this quiz.

If you cannot access the quiz, please contact Proctorio Technical Support by clicking on the
Proctorio extension (a gray shield) in the upper right corner of your browser.

For further questions, please visit the Proctorio Student FAQ.
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