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Day  1

 Introduction
– Why are we here?

 Overview
 Teaching Coordinator, Teaching Assistants
 Changes for 2013
 Techniques

– Use of a Pipetman
– Streak a culture, Make some media
– DNA Management Software



Course Rationale

This course is primarily aimed at students who are starting to work 
in molecular biology research mainly Biology and Molecular 
Biology student who have completed third year and are working in 
the Biology department during the summer. The formal part of the 
course, consisting of two weeks of laboratory/lecture, runs the first 
two weeks of May. 
The objective is to provide participants with formal instruction in 
the scientific process including laboratory techniques that they 
need to accomplish their research objectives.  By combining 
theory with practice, much duplication in instruction among labs 
will be eliminated.



Instructors

Dr. H.E. 
Schellhorn

Ms. Alison 
Cowie

Jas Wasniewski Sarah Chaing Sharmila
Sathiasothy



Significant Changes for 2013

 Addition of Realtime PCR talk and Assignment



Grading Scheme 

Quiz I 20% (May 7th,  days 1-4)
Quiz II 30% (May 14th, days 1-9)
Overnight 10%
Rotation Assignments  10%
Course performance 10% 
Lab notebook 20% 



Use and understand the principle of the 
following laboratory equipment/tools…



 Laboratory notebook.
 Centrifuge.
 Spectrophotometer.
 Image analysis.
 Scanner.
 Scintillation counter.
 Autoclave.
 pH meter.
 PCR cycler.

 Transilluminator.
 Balance.
 Analytical balance.
 Sonicator.
 Gel dryer.
 Computer.
 Web tools.
 Spreadsheets 



Potential Overnight assignments..

 Use Refworks to write a short essay…
 Write an SOP/AUP
 Read “instructions to authors” and answer a short 

quiz
 Prepare a table comparing protein methods
 Prepare a table comparing graph types
 Prepare a publication quality graph
 Prepare an order sheet for purchase of chemicals
 Write and submit Primer, DNA sequencing order



Wiki/Website

 Part will be public…some parts will require a 
login in.

 Include product manuals (PDFs), assay 
manuals (PDFs) reference tables, calculators 
and sample spreadsheets.

 Will also include web resource for each 
technique.



Practical

 Why do experiments fail?
 How to plan experiments
 Where to store samples.





Reasoning

 Scientific method
 The falsifiable hypothesis-Popper
 What makes a good (powerful) hypothesis?
 Induction/deduction Reasoning   (specific to the general)
 Predictive models
 Theory/Proven fact
 Cause vs correlation
 Reductionist/holistic
 Science/Magic
 Orthogonality
 Conjecture vs plausible explanation



Ethics

 Plagiarism—degrees of plagiarism, recent 
examinations of the problem

 Fraud
 Accreditation
 Misunderstanding



The 10 most common mistakes made 
in laboratory research.  (HES)

1. Failing to promptly write up experiments and write out protocol before 
hand.

2. Failing to include the proper controls.
3. Not preparing enough material.
4. Failing to store properly store material promptly.
5. Allowing a distraction to screw up the addition of a key reagent.
6. Improper (usually insufficient) mixing or agitation.  esp. frozen reagents.
7. Not discussing results with your supervisor/colleague before proceeding 

to the next step.
8. Not checking the accuracy of pipettor/pH meter (or other instrument....) 

before assay.
9. Calculation error made in making up reagent (factors of ten/failure to 

take into account water of hydration in calculation).
10.Calculation error made in determination of results.
11.Not labelling tubes/dishes etc.



Documentation

 keep a copy of all protocols
 must be able to document primary literature 

references
 must include details of all experiments
 must have original protocol and your own 

protocol that is sufficient to allow another 
person to reproduce the experiment



Recommended book

There are very few books that described 
the laboratory environment for new 
researchers.  “At the Bench” is probably 
one of the best and I recommend that 
you either buy or, perhaps preferably, 
ask you supervisor to but it for the lab.





Presentations 

 Basic area - why is it of general interest?
 Background relevant observations
 Hypothesis being tested - make a clear statement
 Describe basic experimental approach including 

methodology and alternative methodology
 Present results - describe the results and compare, 

when appropriate, to your own work and to literature 
results



Dissemination of Results

before computers
- rough results presented first and results for 

publication drafted later
today
- publication can be made directly from raw 

data



For the student:

 standardized instruction
 familiarity with departmental equipment
 appreciation for expectation of performance
 coupling of theoretical with practical training
 can concentrate on practical material without 

the distraction of other courses



For the professor

 reduction in need for instruction
 increased productivity of student during the 

summer..



Supervisor Expectations…

 Read the literature
 Ask questions (be inquisitive..)
 Keep regular hours (at least until you publish a 

paper..)
 Give lab talks (with enthusiasm..)
 Produce final tables/figures
 Organize data—cross references to computer files
 Properly store samples (archival if necessary)
 Properly dispose of samples.
 Be Intellectually Engaged!!!!
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Student Expectations…

 Reference Letter
 Valuable Experience
 A Paycheck..



Materials

 lab page from HES first labbook
 At the bench
 Gilson Guide to Pipetting
 Protocol sheet
 Handouts



Thesis 

 Use “Table of Contents” function in Word
 Use Reference Manager or equivalent 

(Refworks)
 Protocols (Standard Operating Procedure (SOP)
 Appendices (raw data)



 Handouts
 Chapter 1
 Top ten list
 Protocol sample 
 Flowcharts
 Sample lab book 
 Merck index
 Organization of data in spreadsheet
 Software tools



Laboratory notebook

1. Title: e.g. Lab #1 - Microscopy and Examination of Living and Stained Cultures
2. Introduction: Briefly state why this experiment was conducted in your own words – do not 

copy the lab manual.
3. Objective: Briefly state what you are attempting to determine 4. Materials and Methods: If 

same as the manual then refer to the lab manual. If different from the manual state the 
differences. For your own understanding use flow charts to illustrate procedures.

5. Results: If possible, use table(s) and/or figure(s) to present raw data. Provide brief
descriptions of what the data mean. 

6. Discussion: Briefly discuss what you can conclude from your results. Sometimes 
experiments fail either because of an unanticipated variable or because of experimental 
error. If your results deviate from expectations, identify possible sources of error, provide 
alternative hypotheses, and suggest improvements for future experiments.

7. Questions: Briefly answer the questions given at the end of each lab.
8. Fill in the table of contents to permit easy orientation.
9. Sign and date each  page. Signature of lab partners or advisors must be included. 

However, this is an essential procedure in government and industry labs.
10. Answer the Lab Rotation questions on the pages indicated.



Linus Pauling (Nobel Laureate) 
maintained labnotes….

http://osulibrary.oregonstate.edu/
specialcollections/rnb/



http://osulibrary.oregonstate.edu/specialcollections/rnb/



My first lab book….

It is more important that notebooks be 
complete than neat (although that latter is 
nice too…).



How spreadsheet can be adapted to 
notebooks…



Reference Texts

 SOPs and AUPs
 Merck Index
 Biochemical Data Book
 Maniatis et al
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MolBiol4XX3 Lab Notebook Marking 
Guide








