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DEVELOPMENTAL BIOLOGY LABORATORY 
BIOSC 1530 

SYLLABUS  SPRING 2018 
 

INSTRUCTOR 
Dr. Gerard Campbell 
357 Crawford Hall 
Phone: (412) 624-6812 
e-mail: camp@pitt.edu 
 
TEACHING ASSISTANT 
Ms. Mariah Denhart 
102 Life Sciences Annex 
e-mail: mad324@pitt.edu 
 
Office hours: there is usually enough time to deal with most issues during lab, but meetings can be scheduled 
at other times if required, e-mail Instructor or TA to arrange.  Questions with answers that would be helpful to 
everyone in the class can be posted on the Discussion Board on CourseWeb, otherwise e-mail either Instructor 
or TA directly. 
 
 
COURSE OBJECTIVES 
(i) Explore the advantages of different model systems used to study Developmental Biology 
(ii) Investigate one model system, Drosophila, in detail; identify key features of its embryonic and post-

embryonic development. 
(iii) Characterize one enhancer that drives expression of a gene in one or more tissues; identify where it is 

active and determine what signaling pathways are utilized to activate or repress its expression 
(iv) Design and generate reagents required to knock out that enhancer using CRISPR/Cas9 technology.  
(v) Become familiar with a variety of techniques used in developmental biology, including: standard and 

epifluorescent microscopy, antibody staining, RNAi, dissection, PCR, recombinant DNA technology, 
general Drosophila genetics and generation of transgenics. 

(vi) Learn how to record, and write up and present results. 
 
 
LABORATORY SCHEDULE AND LOCATION 
Tuesday OR Wednesday 1:00 – 4:50 PM A148 Langley Hall 
 
 
TEXT BOOK 
There is no assigned text book.  The book used for the lecture course, Principles of Development, by Lewis 
Wolpert and Cheryl Tickle, will help in understanding many of the subjects covered in these laboratory classes.  
For those who do not still have their copy, several will be available on reserve in the Langley library. 
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E-MAIL COMMUNICATION AND COURSEWEB 
The Instructor and TA will contact you via your official Pitt e-mail so that it is important that you read this 
regularly and make sure that you are not over quota.  The official Pitt e-mail communication policy is as 
follows: 
Each student is issued a University e-mail address (username@pitt.edu) upon admittance. This e-mail address 
may be used by the University for official communication with students. Students are expected to read e-mail 
sent to this account on a regular basis. Failure to read and react to University communications in a timely 
manner does not absolve the student from knowing and complying with the content of the communications. 
The University provides an e-mail forwarding service that allows students to read their e-mail via other service 
providers (e.g., Hotmail, AOL, Yahoo). Students that choose to forward their e-mail from their pitt.edu address 
to another address do so at their own risk. If e-mail is lost as a result of forwarding, it does not absolve the 
student from responding to official communications sent to their University e-mail address. To forward e-mail 
sent to your University account, go to http://accounts.pitt.edu, log into your account, click on Edit Forwarding 
Addresses, and follow the instructions on the page. Be sure to log out of your account when you have finished. 
(For the full E-mail Communication Policy, go to www.bc.pitt.edu/policies/policy/09/09-10-01.html.) 
 
A CourseWeb site is available for this course and will be used to post announcements, laboratory protocols, 
additional materials, and grades.  The website is: http://courseweb.pitt.edu, and this course should be listed on 
your opening page.  If you have any problems entering the site or if this course is not listed you should get in 
touch with the help desk (624-HELP).  Some of the files on this site may be fairly large so be aware.  Before 
each class you must download the handout for the next lab and read it and bring a physical or digital 
copy to lab.  Copies of the handout will not be available in lab (unless the handout has been posted late). 
 
Discussion board. Post course-related questions here, there is just a single Forum that should suffice for all 
questions. Students can post questions by generating a new thread or responding to a preexisting thread 
(posts can be made anonymously). Students cannot delete or edit their own posts. Students should subscribe 
to the forums, and will then receive e-mails of any posts directly. It is expected that students do this and have 
read all of the posts.  
 
 
LABORATORY STRUCTURE 
 
Quiz 
A short quiz may be given at the beginning of a class, primarily on the protocol for the lab. 
 
Lectures 
A brief lecture will usually be given at the beginning of each laboratory section. The purpose of this lecture is to 
provide background information and outline the laboratory protocol for that day’s experiments. These may be 
posted on CourseWeb after the class. 
 
Experiments  
Protocols and additional information for all experiments will be posted on CourseWeb before the respective 
laboratory session.  It is your responsibility to download these, and read them before coming to class. 
 
Discussion of results 
Initially you will discuss your results and any questions you have been given with fellow students.  Then the 
whole class will discuss that day’s experiments. 
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Cleanup  
When you are finished with an experiment, it is your responsibility to clean your bench space.  This means; put 
away any reagents that you have out, throw out any disposable materials you have used and dispose of any 
biological materials appropriately (see note on garbage below), and wipe off your bench with a damp paper 
towel.  Some equipment such as forceps and pipettors must be handed back to the instructor or TA before you 
leave.  Microscopes must be replaced in the storage room. 
 
 
FINAL GRADE 
Your final grade will be based on the following categories: 

 
Quizzes, Activities, Lab Note book   33.3% 
 
Laboratory Performance and participation  33.3%  
 
Final Report and Presentation   33.4% 

 
 
QUIZZES, ACTIVITIES AND LAB NOTEBOOKS 
As mentioned already, a quiz may be given at the beginning of lab.  
 
Specific ‘Activities’ may be assigned to be completed before, during or after lab. 
 
Lab notebook: you must have a wire-bound or hardbound lab notebook in which you will write down all your 
observations, changes to the protocol, diagrams etc. when you are in the lab.  Clearly write your name and day 
(i.e. Mon or Wed) on the front of the notebook.  Date each page.  Write down everything you do. The 
notebooks will be reviewed periodically by the TA. Your notebook is a record of what you did in lab, not a 
professional write-up, it is expected that you do not modify anything in your notebook after lab. 
 

 
 
LABORATORY PERFORMANCE AND PARTICIPATION 
The Instructor and TA will assess the experimental technique and quality of results of each student.  You may 
have to present and discuss results to the rest of the class, you will be graded on your performance and 
attitude.   
 
You will be expected to contribute to any discussions we have whether they are during the initial lecture, at the 
end of class or during class in smaller groups. 
 
Advice on how to get a good Performance/Participation grade: 
• Arrive on time and stay the whole period of the lab.  It is essential that you are present during the 

introductory lecture and at the end of the lab during any discussion period. 
• Have a professional attitude during lab: don’t keep asking for the ‘correct’ result, or how long the lab is 

going to last; don’t keep checking your phone. 
• Read the protocol before the lab, read it again before performing any tasks.  Don’t keep asking the 

Instructor or TA for information that is clearly stated in the protocol, but obviously it is good to ask 
questions if you are unclear about anything. 
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• Make sure your group performs all of the steps in each lab. 
• Try not to make mistakes.  Reading the protocol thoroughly helps to reduce mistakes. 
• Do not rely on your partner to do all the work. 
• Do not rely on your partner to present your results to the class if that is required, take turns. 
• Participate in discussion. 
• Ask questions. 
• Learn to set up your microscope properly in Lab 1 and do this every lab. 
• Follow proper procedures such as not using gloves in the microscope room. 
• Clean up after lab and put everything away in the appropriate place. 
 
 
FINAL REPORT AND PRESENTATION 
The analysis of the enhancer and the CRISPR/Cas approach to knocking it out will be written up as a final 
report. Each group will also make a presentation. 
 
 
ATTENDANCE 
Attendance is mandatory for each class, from the beginning until the end.  A grade of zero will be given for 
reports, performance and participation for any lab that is missed, unless a valid excuse is provided.  A request 
to be excused for something in advance such as a Medical School interview must be made by e-mail to the 
Instructor prior to the class detailing the reason for absence and must be accompanied by external 
documentation.  The instructor will decide whether a request for excuse will be given.  Absence due to illness 
must be reported as soon as possible to the Instructor by e-mail and a doctor’s note should be provided at the 
next lab.  Any absences may result in the assignment of alternative work or the final grade will be based 
proportionately on the laboratories completed.  No more than three labs can be missed whatever the reason. 
 
 
LABORATORY SAFETY 
There are inherent dangers in all laboratories.  The following rules are designed to minimize these dangers and 
will be strictly enforced. 
 
Attire — Shorts and sandals/opened toed shoes are not permitted. 
Protective gloves will be provided and must be worn when handling hazardous materials.  It is very important 
that you realize the gloves are to protect you from hazardous chemicals – but, if your gloves become 
contaminated with these chemicals they can then spread them around the lab.  Consequently, you must 
immediately dispose of gloves that have become contaminated.  And you must never touch equipment that you 
will touch with your bare hands, such as your microscopes, with gloves, as they may be contaminated.  Also, 
gloves must be discarded before you leave the lab, this includes leaving to go into the microscope room (i.e. 
no gloves in the microscope room). 
Eating and drinking are not permitted. 
Glass and other "sharps" (e.g., needles and razor blades) must be disposed of in the waste containers 
provided, not in the regular trash. 
 
 
SOME LABORATORY INFORMATION 
Laptop – you must bring a laptop to each lab. 
Partners – Each of you will choose a partner to work with in each lab. 
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Coats, backpacks etc. – Please hang your coats up on the hooks by the door; you can also leave your 
backpacks there also, so that all you need to bring into the lab will be your binder and writing materials. 
Lab number – Each pair will be given a number, remember this because you should label all your 
experimental material with this number. 
Garbage – Please ensure you dispose of garbage in the appropriate cans.  Glass and other "sharps" go in the 
broken glass box), biological waste goes in red bags (but please ask what is defined as ‘biological’ waste 
before using these red bags). 
Microscopes – Each pair will have use of a dissecting and compound microscope.  These are numbered: use 
the same microscope each week. 
Micropipettors – Each pair will have use of a set of four micropipettors.  These are numbered: use the same 
set each week and return them to the TAs or instructor before you leave each week. 
Forceps – Each pair will have use of a set of four pairs of dissecting forceps, two good, fine pairs and two less 
fine ones.  Each of these is numbered: use the same set each week and return them to the TAs or instructor 
before you leave each week. 
Attire – Some labs may be messy so dress appropriately (wear old clothes or lab coats). 
Cell phones – These must be switched off during the lecture at the beginning of class and the discussion at 
the end. 
 

 
 
ACADEMIC INTEGRITY AND STUDENT CODE OF CONDUCT 
Students must comply with the University of Pittsburgh's Policy on Academic Integrity: Student Obligations.  
Any student suspected of violating this obligation for any reason during the semester will be required to 
participate in the procedural process, as outlined in the University Guidelines on Academic Integrity: 
http://www.as.pitt.edu/fac/policies/academic-integrity 
 
Although you are encouraged to talk to your partner and other students in the class about your results 
and how you might write up your report, your own report is your own work and you should not work 
together on the actual write up and you should not show your report to anyone else in the class.  
Plagiarism is not always copying the same words as someone else, saying exactly the same thing 
using slightly different words also constitutes plagiarism. 
 
Students agree that by taking this course all required papers may be subject to submission for textual similarity 
review to Turnitin.com for the detection of plagiarism. All submitted papers will be included as source 
documents in the Turnitin.com reference database solely for the purpose of detecting plagiarism of such 
papers. Use of Turnitin.com page service is subject to the Usage Policy and Privacy Pledge posted on the 
Turnitin.com site. 

 
 

STUDENTS WITH DISABILITIES 
If you have a disability for which you are or may be requesting an accommodation, you are encouraged to 
contact both your instructor and Disability Resources and Services, 216 William Pitt Union, (412) 648-
79890/(412) 383-7355 (TTY), as early as possible in the term.  DRS will verify your disability and determine 
reasonable accommodations for this course. 
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Schedule: BIOSC 1530 Developmental Biology Lab SPRING 2018 
 
 Date Lab Experiments 

January 

9/10 1 Introduction. Basic observations on embryos. 

16/17 2 Design CRISPR/Cas9 reagents. 

23/24 3 
Start CRISPR/Cas9 experiments. (a) PCR up homology arms. (b) Anneal 
primers and set up ligation for guide RNA target plasmids: A target L, A target 
R, B target L, B target R. 

30/31 4 
(1a) Run out PCR. (1b) Set up ligation with PCR products to generate donor 
DNA plasmids: A-HAL, A-HAR, B-HAL, B-HAR. (1c) Transform target plasmids. 
(2) Start antibody staining with Drosophila embryos: tissue specific genes 

February 

6/7 5 

(1a) Minipreps: pALT, pART, pBLT, pBRT target plasmids and A-HAL, A-HAR, 
B-HAL, B-HAR plasmid intermediates for homology arm plasmids. (1b) Set up 
sequencing reaction of target plasmids. 
(2) Continue antibody staining of Drosophila embryos: segmentation genes 

13/14 6 Drosophila embryogenesis: complete analysis of embryos from previous labs 
and present results 

20/21 7 Enhancer A or B expression in embryos and imaginal discs. 

27/28 8 (1) Set up ligations of Donor plasmids, A-HALR or B-HALR 
(2) Check sequence of target plasmid 

M
arch 

4-11  Spring break 

13/14 9 Hh, Wg and Dpp expression and function in fly wings.  

20/21 10 Minipreps of donor DNA plasmids, A-HALR or B-HALR 

27/28 11 Regulation of enhancer activity by specific signaling pathways. 

A
pril 

3/4 12 Midiprep pladmids for injection DNA. 

10/11 13 (1) Inject plasmids into Cas9-expressing embryos.  
(2) Work on final lab report and presentation 

17/18 14 Presentations  

 
NOTE, THIS SCHEDULE MAY BE MODIFIED DURING THE SEMESTER, YOU WILL BE NOTIFIED OF ANY CHANGES 
 
 


