
Advanced Biochemistry: Laboratory 
 

Instrutor: Keri Hamilton 

E-mail: klk22@duke.edu 

Office hours:  T.B.D 

 
REQUIRED MATERIALS 

Biochemical Techniques Theory and Practice. J.F. Robyt and B.J. White. Waveland Press, Inc, 

Prospect Heights, Il   

ISBN: 0-88133-556-8 

 

Lab notebook with carbonless copies (are some available in book store) 

 

3 Ring binder or folder for laboratory hand outs 

 

Calculator 

 

COURSE DESCRIPTION 

The purpose of this course is to acquaint students with current biochemical lab practices, 

increase their independence in a lab setting, and encourage cooperation in a collegiate laboratory 

environment.  In order to foster independence, experiments will be conducted without direct 

supervision.  This will allow students to adjust experimental parameters and examine the effects.  

This is an advanced class and is intended to give students increased confidence in the same 

laboratory setting that they will experience as a lab technician or in graduate school.  Lab 

experiments will be presented as protocols that students will cooperate to complete individually 

without step-by-step instructions.  I will, however, be near to respond to emergencies and help 

with direction.   

 

ATTENDANCE & OPEN LAB HOURS 

Attendance is mandatory!!  You cannot complete a lab if you are not in the lab.  This class 

will meet as a group with the instructor once a week, on XXX, to discuss the weeks procedures 

and distribute necessary information.  The remainder of the time necessary to complete 

laboratory procedures will be scheduled on an individual basis within the “open lab” times 

posted.   Each week I will post the open hours for the following week in the lab and on Sakai. 

You may not work in the lab outside of open lab times!!  

 

While there is no minimal time required to complete labs, I have a good idea of the time required 

to complete each lab.  The time commitment of each student will require every student to sign 

in and out of the lab at the door (Room #). I will periodically check these and keep them as 

a record of your work ethic.  If you are not doing your share of the work you will lose points 

from your technique grade.  Biochemical lab work is quite intense and often takes large 

quantities of time.  Past students have expressed that this course is too intense for one credit.  



Although I understand this complaint, I encourage you to consider the experience and knowledge 

you are gaining for the price of only 1/2 credit(s)!  This class will make you incredibly desirable 

should you pursue a graduate school or technician career!!   

 

GRADING & ASSESSMENT 

The laboratory grade will be based on lab reports, notebooks, quizzes, a lab practical and your 

technique.  Each of the 6 labs to be completed will require either a lab report or notebook 

submission. A lab report or notebook handed in up to 1 week late will have 10 points deducted 

from the final grade.  No report will be accepted later than 1 week.  

 

  4 notebooks (50 points each)  200 points 

  3 lab reports (100 points each) 300 points 

  7 quizzes (25 points each)  175 points 

  Lab Technique   100 points 

  Total           775 points 

 

The accepted format for lab reports and notebooks is given in the next section.  Normally, lab 

reports will be turned in 1 week after completion of a given experiment.  If your lab report grade 

is a C or lower, you may correct and resubmit the report to be re-graded.  If you intend on 

resubmitting a report, I encourage you to meet with me to discuss what revisions will be required 

to improve your grade.  Note that a resubmitted report cannot receive an A.   

 

Periodically in lab I may page through your notebook as you are expected to ALWAYS WRITE 

IN YOUR NOTEBOOK!  If I find your notebook to be incomplete I will deduct points in your 

lab technique grade.  Note that even though you will often be working on experiments with a 

partner, both lab reports and notebooks are to be completed independently, although I encourage 

you to discuss the results and their meaning with your partner before completing laboratory 

reports. 

 

Notebooks and lab reports will be graded based on organization skills, description of theory, 

competency in evaluating results/data, offering ideas to overcome pitfalls, and propositions for 

making improvements to techniques.  It is expected that students will adhere to the guidelines 

that are set forth in this syllabus regarding notebooks and lab reports. 

 

Quizzes will be scheduled for the same day as pre-lab lectures and will be on the previous lab 

completed and preparatory readings for upcoming labs.  There will be one additional quiz after 

the final lab is complete.  Each quiz will be given 15 minutes to complete.  To support clear 

notebook habits, you will be allowed to use your lab notebook during quizzes. 

 

Laboratory technique will be evaluated by observing the student’s ability to follow instructions 

from the manual, handouts, and professor.  Before each experiment, there will be a discussion on 

technique and how that particular experiment should be performed.  If instructions are not 

followed, students will be penalized.  The technique grade will also include an evaluation of 



punctuality.  If your lab partner is often waiting for you- you will lose points from your lab 

technique grade.  Please respect your lab partner as you would respect your instructor.  

     

ACADEMIC INTEGRITY   
In the laboratory, integrity pertains to working independently on notebook/lab reports and 
recording data accurately (even when the data seems inconclusive). This is incredibly 
important!! Although you will undoubtedly all pursue different careers as scientist, physicians, 

and other members of the community, you will be held responsible for your own actions.  
A scientist is held legally accountable for his/her scientific data and is constantly under the 
scrutiny of his/her peers.  There have been some large discoveries that brought about review and 
legal action against scientists.  You will be expected to use the same judgment that will be 
expected of you in the “real world”.  You must write up your reports and notebook independent 

of your classmates and be faithful to your results. 

 

Please feel free to share solutions between the entire lab class.  However, everyone should know 

the components that were combined to each solution. 

 
SAFETY 

When you are working in a biochemistry lab (including in the actual biochemistry lab and any 

other labs we may have permission to use) you will abide by the following rules:  

1. Wear covered shoes (no sandals).  You may leave sneakers in the lab if necessary. 

2.  Do not work in the lab without my knowledge (meaning outside of open lab times). 

3.  Do not work in the lab alone. 

4.  Wear gloves when working with chemicals: this protects your samples as much as to 

protect your skin. 

5. Wear goggles at all times in the lab.  If you have contacts, you must wear goggles with 

side flaps. 

6. LABEL, LABEL, LABEL.  The label must include concentration, contents, initials 

of person who prepared the solution and the date.  If I find containers left in the lab or 

refrigerator without proper labeling, the entire class will lose technique points.  

Remember: water is a clear colorless liquid as much as concentrated HCl is. 

7. CLEAN, CLEAN, CLEAN.  Once you have completed a lab, you must wash your 

glassware.  If I find unwashed glassware, the student group who prepared it (known by 

label) will lose 5 points from their technique grade!  If it is unlabeled the entire class will 

lose 5 points. 

8.  Be familiar with the chemicals you are working with.  Review MSDS sheets and ask 

questions if you are unsure of how to handle something.  Whenever in doubt work in a 

hood and wear personal protective equipment! 

 

If you do not abide by these simple rules you will not be allowed to participate in the lab, hence 

you will receive a grade of 0 for that experiment.  Lab safety is incredibly important and lack of 

adherence will be strictly punished. 

 

 



INSTRUCTIONS FOR LAB NOTEBOOK 

The lab notebook is a legal documentation of your work.  When you work in a lab as either a 

technician or a graduate student, your notebook is considered the “proof” of your data.  

Therefore, it is essential that you begin to develop an organization system that works for you and 

meets minimal requirements of the scientific community.  While each person in the lab will 

develop their own method of organizing, there are several items that are essential and must be 

included.  Points will be deducted if the components below are not included. 

  

1.  You will be required to use a bound notebook (one that pages cannot be easily 

removed from). You must make entries pertaining to observations and data into your 

notebook DURING lab and in ink or permanent marker.   

 

2.  If you have printed data sheets from instruments we have used, they should be 

permanently affixed to your notebook (taped or stapled).  If these sheets are not 

permanently attached to the notebook, they can be easily lost, and when grading 

notebooks, I will only consider data that is permanently attached. 

 

3.  The first pages will include a table of contents.  Each listing must supply the 

experiment title, the page numbers it can be found on, and the dates the experiment was 

started and finished. 

 

4.  You must place the date an entry was made on EVERY PAGE (preferably in the 

upper left hand corner).  If a page is split between 2 days it should have both dates on it 

such that it can be differentiated what was done on each day. 

 

5.  You must have page numbers on EVERY page in the notebook.  The table of contents 

should be page 1.  You may find that you are working on two different labs at the same 

time. Simply leave space to complete the previous lab.  I would rather see blank pages in 

your notebook than information that is not ordered by experiment. 

 

6.  Use only permanent ink- you will not get credit for anything written in pencil or 

erasable ink.  Cross out mistakes with a single line so that they can still be read. (i.e. 

mistake). Do not try to make mistakes illegible. 

 

7. Each experiment should be grouped and divided from the next. 

 

8. Each experiment must contain the following sections: 

Prelab Preparation (procedure outline, equations/constants, buffer/solution recipes) 

Lab Procedure (lab conditions, updated procedure with any changes that were made 

during lab) 

Post Laboratory (calculations, discussion, and conclusions) 

 

 



Prelab Preparation 

The pre-lab section is to be complete before you begin working on the laboratory, which I 

will periodically check. (You will lose 10 points from the notebook or lab report grade 

for that experiment if I find it incomplete).  Each section will include: 

 

Intended procedure:  Include an outline or list of steps intended to be done. Any specific 

details that will help you in the lab should be included.  If the procedure is changed while 

working the experiment make sure you update your procedure here accordingly. 

 

Equations/ Constants:  A simple list of any equations, molecular weights, and values of 

constants.  Some of these may come from the textbook, a chemical stock bottle or a 

calculated number. This information will be useful to you during the experiment so you 

don’t have to stop to look things up. 

 

Buffers/solutions:  This section will contain recipes for any buffers or solutions that need 

to be made up.  If the solution was made for you, you still need to know what it contains. 

Lot numbers from bottles can be added to this section when making up solutions from 

these recipes during lab.  In order to calculate the amount of a substance needed you may 

need to estimate how much of a particular solution is needed to complete the experiment.   

If the class is sharing solutions (I highly recommend this!) everyone must have the recipe 

for every solution even if they did not prepare it!  You may write recipes on the white 

board in the lab so everyone can copy the information.   

 

Lab Procedure 
Lab Conditions:  You must note the temperature of the lab and any excessive humidity 

you feel is present.  These factors can often affect results and can be difficult to notice 

unless recorded.  This section should also contain any observations of lab equipment or 

chemicals to be used.  Does a chemical look wet and you think it should be dry, is it the 

right color, does it have an odor? 

 

Updated procedure:  This section is actually already written in your pre-lab.  You must 

simply make alterations to the already written procedures for any changes, adjustments 

that were made while completing the lab.  This final procedure will contain a 

DETAILED description of each step.  Note any data, observations and any minute details 

that may be important.  The reader should have the ability to look at this section alone to 

repeat the experiment 10 years from now. You may insert handouts (with tape or staples) 

with procedures on them, but be sure to make notes on the handouts as to any changes 

you may have made in the procedure during lab. Data should be in a table format when 

possible and easily understood.   

 

 

 

 



Post Laboratory  

Calculations:   List any calculations that are needed for the results.  List the equation and 

at least one sample of each type of calculation.  If using excel or other spread sheet to 

work with a large sum of data, you must still provide a sample calculation in your 

notebook. 

 

Discussion and Conclusions: This is where you discuss your results describing why 

things didn’t or did work. It often is a written account of what happened. This section 

should help someone understand your results.  At the end it should tie everything 

together.  You should restate what you where testing, and what the results mean in 

contexts of what the expected results where.  Describe the reasons for the conclusions 

you have made. This section should be at least 2 paragraphs.   

 

Please remember that part of your grade will be based on the “organization” or neatness of the 

notebook.  If I can’t follow your thought pattern or procedures, I can’t grade them. 

 

THE FORMAL LABORATORY REPORT  

A lab report is a formal form of what is in your notebook.  Your notebook is not polished, you 

can’t rewrite it or edit it, and therefore it is not perfect.  The lab report is a polished form of the 

notebook that is easy for your peers to read (this is how you are “publishing” your data).  

Generally, I expect you to follow the format of a published scientific paper (see sample paper 

handout).  The lab report does not need to be long, rather concise. 

 

Each report must contain the following sections: abstract, introduction, experimental procedure, 

results, discussion/conclusions, and references.  You may notice that many of these sections will 

at least be started within your notebook for that experiment.  You will take that information and 

polish it and add to it. 

 

Abstract:  Typically written last, even though it will appear first.  The abstract is a brief 

summary of the entire experiment in 200 words or less.  It must contain essential 

background, what was accomplished, by what means, key results, and a one or two 

sentence conclusion.  The abstract is intended to catch the readers’ eye, make them want 

to read the paper.  It should be written in past tense, in the third person, impersonal. 

 

Introduction:  This section is presented in present tense except when referring to work 

done by other researchers which is done in past tense, third person-impersonal.  The 

introduction should give the reader the following information: the system being 

investigated, the reason the system is interesting, previous research on the system, and 

prior techniques or methods used for this research.  

 

Experimental:  Written in past tense, third person-impersonal.  This section includes all 

of the necessary information to redo the experiment.  It includes recipes and 

methodology.  Look at a current literature article as a reference when first writing this 



section. Do not put results here: only include lab protocols.  However, this should be 

written in paragraph form. 

 
Results:  Written in past tense, third person- impersonal.  Here you write out your results.  

Include any tables or graphs of data and refer to them in your text as figures and tables. 

You must have text describing all tables and graphs (a figure legend and a paragraph in 

the body of the text).  DO NOT discuss validity or relevance of the data here. 

 

Discussion/Conclusions:  Discuss here what the results really mean, their relevance or 

non-relevance.  Are the results valid?  If not why?  You must convince me that you 

understand what this experiment means and how it relates to the theory taught with it.  

You can also make suggestions on how to improve the experiment here.  This is your 

opportunity to discuss your work in the context of the current literature you introduced in 

the introduction.  Tell me how you know what the results mean. At the end of this section 

you must provide a summary paragraph with a conclusion that reiterates the important 

results of this work.  Do not use the first person here. 

 

References:  Record all references. Be sure to sight any previous work you discussed in 

the introduction and discussion, and methods in the experimental section. 

 

SCHEDULE 

Each experiment will begin with a 1-2 hour meeting (Day X, time X) of the entire laboratory 

where protocols and other pertinent information will be distributed.  This lab meeting will occur 

EVERY WEEK even if we are not starting a new lab, which will give you a chance to ask 

questions and for me to discuss important information in the context of the class.  The due date 

listed on the next page is the final date that the materials to be graded can be handed in. You are 

responsible for successfully completing the laboratory in the amount of time allotted for each 

lab.  If you are having technical difficulties, you must communicate with me and ask for help 

prior to the due date.  I am not against adjusting the due date if, and only if, your group has 

already spent a reasonable amount of time working on that particular lab.  DUE DATES WILL 

NOT BE EXTENDED FOR GROUPS WHO HAVE NOT COMPLETED THE WORK 

BECAUSE THEY HAVE NOT SCHEDULED ENOUGH LAB TIME!!!  

 

A general open lab schedule will be developed and changed slightly on a weekly basis as I get 

my schedule set and open lab hours will be posted on the board for each week.  My teaching 

schedule and office hours are listed at the end of this document.  Please note that I am available 

to help with laboratory work outside of the scheduled office hours.  

 

OFFICE HOURS  & CLASS SCHEDULE 

(Depending) 

 

 

 



Start DATE Laboratory Text Pages 

Robyt & White 

Due Date Report Form 

Week 1 Check in, Safety, buffers Chapter 2 Week 2 Notebook 

Week 2 Protein Assay Chapter 3 

Chapter 7 pp.231-239

  

Week 3 Notebook 

Week 3 Gel-Filtration 

Chromatography 

Chapter 4 pp. 73-101  

pp. 116-117 

Week 4 Notebook 

Week 4 - 5 Analysis of Hemoglobin 

Gel Electrophoresis  

Chapter 5 pp. 129-151 

Chapter 10 Voet/Voet 

Week 6 Formal Lab 

Report 

Week 6 - 10 Protein Purification 

Characterization of Alkaline 

Phosphatase 

pp.79-81; 273-274; 

135-146; 263-264 

Week 11 Formal Lab 

Report 

Week 11 - 15 Enzyme Analysis of 

Tyrosinase   

Chapter 9 pp. 291-315/ 

Handout 

Search for information 

on Tyrosinase 

Week 16 Notebook 

Week 16 - 18 Crystallization of T4 

Lysozyme and Intro. to 

crystallography 

pp. 60-71 Week 18 (end of 

class) 

Formal Lab 

Report 

 


