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LABORATORY NAVIGATOR

“ . marvelously crafted, enomnously useful and entertaining guide for
the laboratory neophyte...a survival kit no bench worker should be without.”

- Kathy Barker







- Laboratory N‘ot.ebooks

THE LABORATORY NOTEBOOK

. TYPE AND FORMAT
is the record you keep of the methods S

L CONTENT
and - results of your experiments. If
. . \ MAINTENANCE
there is a fire in the lab, grab your lab
ETHICS
notebook. Leave the computer, the plas- :
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mids in the freezer, the special appara-
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tus the glass shop rigged up for you—

nothing is as valuable as your raw data. With it, you can write papers, plan experi--

ments, and build on your results: Without it, you might as well have not been in the
lab. :

Your lab notebook should be clear and thorough. If something goes wrong, you

mu’sf be able to go back and figure out what happened: Did you use older cells in the -
~ previous experiment? Was the incubation buffer made correctly? Did the enzyme -

suddenly stop working from one day to the next? Your lab book should be packed

with clues that will help you solve the problem. Furthermore, another scientist should

“also be able to interpret your notes. A scribbled record, interpretable only by the. -

writer, is not only obscure, but is also actually suspicious. Your lab book should be a
defense against, not a proof of, fraud. It is proof of who you are, as a scientist.

- TYPE AND FORMAT

Sheets versus book? Computer program, even? There are many ways to record
data. Before you invest time in a particular method, be sure to find out if the organi-
zation or PI requires a certain format. Some companies and organizations have
extremely stringent rules: This is not only because of issues of fraud, but also for pro-
tection, in thecase of drug development patent'é.and/ or lawsuits.

For example, in one international pharmaceutical company, numbered note-
books must be signed out of the office. The lab book, with numbered pages, must be
kept every day, and countersigned every day by someone not connected with the pro-

89




90 Chapter 5: Labomtary Noreéooks

ject. The lab books are locked up every night. They are kept indefinitely, and are
microfiched once a yedr: They are never considered to be personal property. When a
compound is being considered for human trials, the data and calculations in the note-
books are checked for errors by a group of people. :
Needless to say, not everyone in‘a lab wants to be this strict with lab notebooks

But if you are required to stay on top of your data this way, just do it. Youll never

regret having organized data, and you will just have to cope with the sometimes

‘tedious attention to. detail -

Electronic lab notebooks are becoming more popular, espeaally in 1ndusmal labs
doing high-throughput work in which experiments and data are computerized. While
some labs use spreadsheets, databases, or word processmg programs for keepmg data,
specific lab software makes data entry much easier.

Academic laboratories tend to be much more liberal in their lab book require- .-

ments, and many have no rules or guldehnes whatsoever. Here you may find every-

 thing from data kept on -paper towels to bound notebooks with carbon paper. .
" However, accountability is (rightfully) becoming more and more important, and: -
many academic PLs will not tolerate sloppiness of data-keeping. Follow your PL’s.

recommendations. Most will recommend a book.

There are advantages and disadvantages to all styles of lab notebooks. Loose-leaf

sheets are good for orgamzmg multiple projects. They are also good for manipulations
during experiments, since you can use a clipboard and not worry about the bulk of a
notebook. Entering data directly into a computer makes further manipulations, such as
graphing and statistics, quite simple, but many bench scientists prefer the immediacy
of paper data entry durmg experiments.- If you have a choice of notebook type, go with

the accountability and ease of 4 bound book.
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.

@ tht to look for ina bound lab notebook

‘. Large, 8 1/2 by 11 inches. You can attach photographs and some prmtouts, :

and have room for notes.

-

‘o Bound pages. It should be 1rnposs1ble to rip pages out w1thout destroymg the.

integrity of the book.

o Numbered pages

o White, gridded pages. Lined pages are 100 conﬁnmg, blank pages becorne

messy quickly.

. Duphcate pages. The second . page is usually yellow, Wlth perforatlons that

allow it to be torn out easxly

——

FIGURE 1.

Set up 2 file system for printouts, photographs, X-rays,
duplicate (yellow) lab notebook pages, and for all data that
cannot be neatly’ taped onto a notebook page. Each
experiment should have its own folder.




92 Chapter 5: Laboratory Notebooks
“CO NTENT

The record of every experiment should contain:
e Date of the start of the experiment. Put a complete date (1nc1udmg the ycar) on .
. every page, even on continuation pages. -

e Title of the experimént. Briefis best. Examples are “Mini-preps of library clones”
or “Compound X effect on chemokine release from mouse fibroblasts.”

o Brief statement of purpose. This is an extension of the title, with a bit more
detail. For the titles above, you might add “To check the insert sizes of human ...
‘mast cell cDNA library” or- “Compare sparse vs. dense cultures for IL-8 and IL—

2 release.” The title and purpose may be combined.

¢ - Description of the experiment. The protocol for the experiment could be written : .
* “.out in the book befoie you begin, and amended as you do the expenment A copy |
" of a protocol could be pasted in, and also amended as you go. Always give a ref-
 erence for the protocol you are using. This may be a journal article or a protocol
from a book, or a reference to a protocol you developed (“as done on 9/5/04; see

page 137).

Record calculations on an empty, adjoining page. Include calculations for con-
centranons, dilutions, molecular. We1ghts, and molarities. '
~ Everything that happens——and doesn’t happen—is data. Include all controls as
data, including standard curves and 0 time-point numbers.

As you go, tape what prz.nt-outs and pictures will fit into IFit makes it easier for yoi to
the notebook. Keep everything else together, well-labeled, | 2, ep track of the dara points
so that the origin can be determined if they are separated | ) 4 scheme of the layour
from the rest of the write-up. File in folders with the yel- | of the samples. For example,
low copies. if you often use a 96-well
At the end of the accumulauon of all data, write a one- | plate, photocopy a plate or a
sentence summation of the results of the experiment. Note | template, tape it into your
any oddity or aberration, and add any comments about | book, and record the sample
why the experiment may or may not have worked. descriptions onto it.
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MAINTENANCE

It is-not enough to record data as you go along. Unless:
you update and review the notebook, you will not have a
good grasp of the contents. '
Record everything as soon as you can. Try to record
the experiment as you proceed through the experiment. If
this is not possible (for example, when you are working
with radioactivity), do it at the end of the experiment. And
if you can't do this, do it the next day, at the latest. DO
NOT save one day a week to record your data. The 20+
experiments that you might do in a week can become a
mental muddle by the end of the week.

Lab notebook styles can be

very individualized, but they
must still contain the essential
elements. (See sample note-
book pages on pages 94 and .
95; courtesy of Jian Guo,
University of Washington,

Hongxia. Fan, Rockefeller

University, and Clare Carrol,
Rockefeller University)
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96 Chapter 5: Lzzboﬂztmy Notebooks

Do weekly check-ups. Set a regular block of an hour to go through your note—'}

‘book. Even if you are working all’ Weekend Fnday is often a corivenient time. Use
this time to do the followmg

o Attach all data, prznrouts, and X-rays to the approprzate experiments. If the paper-
or picture is small, tape it into the book. If it is large, place it in the experi-_
ment file. Most films need to be held up to the light to be seen properly, so

file even small ﬁlms mstead of putting them in the book.

o Mauke tables and gmpbs Try to do this during the Week but certainly do it
before the week is over. A graph or a table makes.

all data easier to 1nterpret it looks “real,” and will | If. jfou don’t know your data,
validate your position in a discussion far better | #h¢ experiments are useless.

than a wordy explanation. You alse want to avoid Only by knowing your results
T - can you plan your course, djs-

_cuss your conclusions, and be

making dozens of graphs and tables only when you
are writing the paper or giving a lab seminar. If the
table or graph is small, tape it into the notebook;

in control,

otherwise, file it in the folder

. W/rzte summaries for all the wee/es experiments. Go through every experiment;
and make sure that a: sentence or two summarizes the results at the end of
every one. Feel free to write more—interpretations, recommendations for
other experiments—but always write your summary where you can flip

‘through the notebook and ﬁnd it.

o Record the experzmmt in t/Je table of contents. Simply recordmg the titles and
dates of the experiments will greatly boost your organization, since you can
much more qulckly find any expenment you want. If appropriate, record the
page number.

o Muke a plan fbr t/7€ followmg week. While the. data are fresh in your mind,

think a bit about what they mean and what you need to do next. A written
summary is probably unrealistic, but would be amazingly helpful.

‘Solicit feedback on your data and your plans. Once you know your data, dis

cuss them with coworkers or your PI. You don’t need to completely understand what:;

all the results mean to 1n1t1ate a dlscussmn, but you certainly must know What the
data are. g : :




ETHIC,S -

Ownershlp T/ﬂé’ lab notebook belongs to the /ﬂbomtmy, not
t0.the labworker. When you leave, it must remain with the
laboratory. As you go along, though, photocopy protocols

that will be tiseful to you in a future lab. Many people save

Ethics 97

It is considered to be an inva-

| sion of privacy for one lab
fworker to read another per-

. At WL DE : sons lab’ notebook wzt/yout
this for the last, frantic days before leaving: Try to avoid 'as/emg ‘

the rush by keeping a collection’ of your useful techniques
" and protocols as you go along. :
Don’t be afraid to make your lab notebook personal, with remarks lamentations,
and peeves noted, as long as the data are reported clearly and thoroughly. But too.
much deviation from the data is unprofessronal and could be embarrassrng, so minj-
mize the emotional information. e
Public versus private. The lab notebook is a curious document, a mixture of a
public and prrvate record In most places, 1t is left on desks ‘or lab.benches, but it is

** never looked at by anyone but the “owner.” Don’t sneak 2 peek at another lab mem-

ber’s book, even (or especially) if you want to check on suspected fraudulent data. If
you suspect fraud, spcak to the PI. And if you suspect someone is examrmng your
- book, lock it up or give it to the PI. to lock up at night.
_ P.I. access. You should expect that the PI. will look'at your lab notebook Often
- the PI. will read technicians’ and summer students™ notebooks freely, but will not read
. graduate students’ or postdocs’, as this is viewed as intellectual infringement by many.
- But it isn’t—the PI. is ultimately responsible for the validity of the data, and for train-
ing lab members to be clear and accountable.
_ Archives. How long should a lab notebook and raw data be kc:ptP Because of space
limitations, most labs cannot keep all lab notebooks indefinitely. They should be kept
for 5 years, and disposed of only at the discretion of the head of the laboratory

Don't dispose of
e Old notebooks you find when you start in a lab : ‘
"o Your own notebooks, even after 5 years. gmiﬂing @ result is falsifying
ata.

e Any notebooks for an ongoing project.

o Data found in drawers and on the computer.

Recording data. A “mistake” made in your notebook will be amphﬁed by the
time it makes it into the literature, so be absolutely rrgorous about recordmg every-

- thing as accurately and honestly as you can.

Never omit a data point from your notebook! There are statrstlcal criteria for
eliminating data points, and these should be followed. Some krnds of data do not
. lend themselves to this kind of analysis, and the decision to JCttlSOI’l a data point is
" harder to justify.
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~ If you drop a data point,‘ note in your lab book the reason you have eliminated it
from calculations ‘and graphing. Write “since I think T had jiggled that plate,” or
“because such a result was not seei in 6 other experiments,” or “the cells didnt look
healthy.” No matter how weak yout reasoning seems to you (and if it does seem weak,
perhaps you shouldn’t be doing it), you must make clear what data you discounted
and why. ‘ : o 4
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RESOURCES
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* Simon and Schuster, New York.
Carr ].]. 1992, The art of science. A practical guide to experiments, obserwztzom, and handling
data. HighText Publications, San Diego.
Kevles D.]. 1998. The Baltimore case: A trial of politics, science, and c/mmcter W.W. Norton
& Company, New York. ,



