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11:30 am; Step 4: Set up enzyme digest

12:00 pm:
1:00 pm:

3:30 pm
4:00 pm

5:00 pm:
6:00 pm:
7:00 pm:

LUNCH LUNCH
Step 3: cDNA synthesis
Step 4: Clean up,
Step 5: Tailing
Step 6: Ligate Capture Sequence
Step 7: Clean up & combine
Step 8: Hybridize cDNA to array
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Step 2: Extract Proteins
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Day 6: Monday 11 June
GENE EXPRESSION EXPERIMENT
Step 8: SDS-PAGE
Step 9: Agarose gels
Step 10: Immuno-blot Part 1

Day 7: Tuesday 13 June
GENE EXPRESSION EXPERIMENT
Step 11: Immunoblot Part 2

Day 8: Wednesday 14 June
Step 1: Load isoelectric focusing strips
Step 2: Separate proteins in 1% dimension

Day 9: Thursday 15 June
ALTERNATIVE METHODS
Step 3: Separate proteins in 2" dimension

Day 10: Friday 16 June
ALTERNATIVE METHODS
Step 4: Silver stain the SDS-PAGE dimension
Maldi-TOF

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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INTRODUCTION:
THE CENTRAL DOGMA

The Central Dogma is a rather succinct paradigm of genetics and cell biology. You can think
of the Central Dogma as the transition steps between three important molecules for life:
DNA, RNA and Proteins.

DNA stores information on how to make proteins as well as how to regulate proteins.
Transcription converts information encoded by DNA into information
encoded by RNA.

RNA stores only the protein instructions minus regulatory instructions (more or less).
Translation synthesizes proteins using the instructions encode in mRNA.

Proteins now build all cells, regulate cell growth and death, and run all cellular

processes ultimately leading to the development of an individual organism.

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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This lab manual progresses through the handling of all molecules and processes of the central
dogma. We will explore the ways to acquire data at all levels starting with some standard
laboratory techniques you may need to survive your 9 weeks with us and a foray into the
emerging technology of microarrays.

At the bottom of each page of this lab manual, you will find a NOTES section that you can
use to right notes and/or questions you may have. You can also use this space to answer the
questions you find scattered about the worksheets typed in bold italics.

At the back of the manual is a protocols section. You can adapt these generalized protocols
to any experiment. Use them as references through out the class and the summer.

The Genetics Teaching Lab in Halsey Sciences Rm. 50 is open to you all summer (the
keypunch code: 28367). You may use its computers any time, and the other equipment as
long as you follow the rules for reserving their use if need be. Please remember to shut all
doors when you leave. Most of all have fun!

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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UV EXPERIMENT 1:
DAY1
MARGARITAS BY THE POOL!

BACKGROUND: It’s the day after spring break and you’ve had a fabulous time on the
beach, or you spent it outdoors every day baling hay on your family farm. You received a lot
of sun time. You know from your biology class and endless TODAY show segments that
sun exposure causes wrinkles and increases your risk of skin cancer.

You decide you want to study how cells deal with UV irradiation for your senior thesis.

The effect of UV radiation is a good topic for exploring the Central Dogma because it is a
mutagen that can alter DNA, which leads to a cascade of events including transcriptional
changes, which in turn affect protein synthesis; ultimately affecting the behavior and viability
of cells and the organism in general.

We designed an experiment to test the effect of UV irradiation on cells by exposing two
strains of E. coli to UV light; one strain is an extra-sensitive mutant, the other has normal or
wild type sensitivity. We chose bacteria for this first part because bacteria are single-celled
organisms that can be used as a good stand-in for human cells (similar structural proteins and
genetic processes) without exposing any of us to harmful UV rays.

We chose this particular UV sensitive strain because it lacks a functioning copy of a single
gene that encodes a protein called uvrA. UvrA works with other proteins to repair mutations
to DNA. We thought it might be interesting to compare the gene expression patterns of the
insensitive strain after exposure to UV.

In this experiment, we will both measure the affect of UV on the phenotype of cell survival
and use a microarray to see how UV affects global gene expression patterns as well.

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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UV EXPERIMENT: DAY1
Preparation
There are 5 main steps to this experiment:

Step 1: Streak for Isolation

Step 2: Prepare for UV treatments
Step 3: UV treatments

Step 4: Serial Dilutions

Step 5: Plating

We will provide you with a liquid culture of each of two strains of E. coli. The DH5a strain
is the wildtype strain (i.e. resistant to UV) and N3305 is the mutant strain (i.e. sensitive to
UV but tetracycline resistant).

These are overnight cultures. They consist of liquid media inoculated with cells from a
single colony of the strain and allowed to multiply (i.e. grow) for 12 - 24 hours.

The skills you should learn:
1. Culturing microbes
2. Semi-sterile techniques
3. Serial Dilutions
4. Evaluating bacterial colonies

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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UV EXPERIMENT: DAY 1
Preparation

Step 1: Streak for Isolation

One good laboratory technique is to keep a reserve of your bacterial strains, genetic material,
samples, or whatever in case something happens to your experiment and you have to repeat
it. In this case, you will take some of the liquid media containing E. coli cells and transfer it
to a Petri plate with solid growth media to isolate single colonies of each strain. Why streak
for isolation of a single colony? Why not just keep a liquid culture or a lawn of bacteria?

Assemble everything you need to follow Protocol 1.

e Loop

e Petri plates with LB and w/wo appropriate antibiotic
e DH5a w/o tetracycline resistance

e N3305 (UV sensitive & Tetracycline resistant)

e Loop sterilizer

1. You will streak 2 plates, one for each strain using Protocol 1

2. Why should your growth medium for antibiotic resistant strains always contain
antibiotics?

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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UV EXPERIMENT: DAY 1

Step 2: Prepare for the UV treatments

Before you expose the cells to the UV treatments you need to dilute the cells. Why do you
think you are doing this?

Assemble everything you need:

o Sterile flask with 60 mls of sterile liquid LB
e Sterile flask with 60 mls of sterile liquid LB plus tetracycline 8-100mm Petri dishes
e P-1000 Pipettor and tips
e 10 ml Pipette
e The two overnight cultures
Dilution 1:
1. Put 1 ml of DH5a overnight culture into one 60 ml flask of liquid LB w/o
tetracycline.
1. Double check your settings on the P-1000.

ii. One way to detect pipettor errors as they happen is to keep in mind what
the volume you are measuring looks like in a pipette tip. Check it the
first time you do it (I’ll come up with more as we go). Can you think of
others?

2. Put 1 ml of N3305’s overnight culture into one 60 ml flask of liquid LB w/
tetracycline.
NOTES:

Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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UV EXPERIMENT: DAY 1
Preparation

You will place aliquots of dilution 1 (what is an aliquot?) into shallow Petri dishes in order
to expose the cells suspended in liquid to UV. Before you do that, you should clearly label
the plates so you can keep track of what you have done to each class of cells. Remember to
label the sides of the dishes.

Now, label the dishes and place aliquots of Dilution 1 in the plates.
3. Label the sides of 6-100mm Petri dishes:

a. Write your group number on all dishes

b. Label 4 dishes:
e DH5a-, 0 min;
e DH5a-, 0 min; RNA
e DH5a-, 5 min;
e DH5a-, 5 min; RNA

c. Label the other 4:
e N3305, 0 min;
e N3305, 5 min;

4. Put 10 mls of DH5a’s dilution 1 into the 4 dishes labeled for DH5a

5. Repeat for 2 dishes for N3305 (you should have 6 plates total, each with 10 mls of
solution).

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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Step 3: UV Treatments:

UV EXPERIMENT: DAY 1

1. To be done in the viral containment hood in the tissue culture room (HS 58):
Important: While setting up these dishes, make sure the UV light is off until everything
is ready. Remember that we are investigating the effects of UV light on cells and that
each one of you is a collection of cells.

2. Put the 4 DH5a and 2 N3305 dishes on the shaker as shown in Figure 1 — Why
should we be concerned with conventions such as placing the samples in a certain

order?

0 minutes

5 minutes

o) @)
) ) 3

e
S
o 5
o 5

Figure 1. Placement of dishes for UV
treatments

NOTES:

3.Cover the 0-minute dishes with
aluminum foil.

4. Turn on the shakers, then the UV
lights.

5. After 5 minutes, stop the shakers.

6. Let the cells for RNA extraction rest
for 10 minutes in the hood.
This step allows the cells to
transcribe genes following the
treatments.

7. Take the other plates back to HS50
and begin Step 4.

Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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UV EXPERIMENT: DAY 1
Now we will begin the first steps for the microarray portion of this experiment in parallel
with the steps to evaluate the effects of UV on the phenotype. You will have to coordinate

both parts of this experiment starting now.

Step 4: Assessing treatment effects on survival: Serial Dilution

To evaluate the treatments on survival we will count the surviving cells. We will put a
sample onto agar plates and count all of the colonies that grow from a single cell. First you
have to make serial dilutions. Why do we need this step?

Assemble everything you need:

10ml Pipette

12 - 15 ml tubes (2 treatments x 2 strains X 3 dilutions) in a rack
Fill each tube with 9mls liquid LB

P-1000

1. For each strain and each treatment combination make the following 3 dilutions:
a. Dilution A: put 1 ml of treated culture into tube A; vortex, get a new pipette tip
b. Dilution B: put 1 ml of tube A dilution into tube B; vortex, get new pipette tip.
c. Dilution C: put 1 ml of tube B dilution into tube C; vortex.

What is the ratio of culture to diluent?

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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UV EXPERIMENT: DAY 1

Step 5: Assessing Treatment Effects: Plating

For each combination of UV treatment, strain and dilution you need to spread a sample onto
a Petri plate with agar, so you can count the number of isolated colonies on the plate
tomorrow.

Assemble everything you need:

The tubes with the dilutions you just completed.
6 plates without tetracycline to plate out DH5a (the dishes not being used for RNA)
6 plates with tetracycline to plate out N3305

1. Take 200 ul from each tube and spread onto the media in its appropriately labeled
plate.
a. Seal them with parafilm, make sure they are labeled accordingly, and put them
in the 37°C incubator overnight.
NOTES:

Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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UV EXPERIMENT
DAY 2

RESULTS:

There are a number of characteristics that could be examined to evaluate the effect of our
treatments; in this case, we are going to use survivability. How will you quantify

survivability? What other characteristics could you examine, if you were able (think
wildly)?

1. Examine the plates you removed from the incubator. .

2. Count colonies.

a. Each colony is a group of cells descended from a single surviving cell.
Therefore, when we count colonies we are counting the number of cells that
survived the UV treatment. What could you conclude if we had examined
the cells by microscopy immediately after UV treatment?

Table 1: Record your data.

Dilutions
Strain treatment A B C
DHS5 0
DHS5 5
N3305
N3305
NOTES:

Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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UV EXPERIMENT:
DAY 2
RESULTS

1. Write a header for Table 1 describing what is in the table.

2. State your results generally referring to the table.

3. Graph your results (Figure 1).
a. Write a header for Figure 1.

4. State your results specifically referring to the graph.

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.

20
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UV EXPERIMENT: MICROARRAY
DAY 1

Microarrays are a tool that arose directly out of the efforts to sequence whole genomes.
Once the nucleotide sequence of every known and predicted gene in a genome (what is a
genome?) was determined then it became possible to ask about the expression patterns of
every single gene in a genome at once. For instance, you might want to know which genes
change their gene expression after a UV treatment. There are some obvious candidates, such
as the genes that code for repair proteins, but there may be others we do not know about. In
this experiment, we will attempt to answer that question. We will discuss microarray
technology in more detail later. For now, let’s get your experiment started.

There are 13 steps to this experiment:

Step 1: Stabilize RNA in culture Step 8: cDNA hybridization to chip
Step 2: Extract RNA & quantify Step 9: Washes

Step 3: cDNA synthesis Step 10: 3DNA hybridization

Step 4: Clean up, and Freeze samples Step 11: Post 3DNA washes

Step 5: Tailing Step 12: Scanning

Step 6: Ligate Capture sequence Step 13: Data Analysis

Step 7: Clean up and combine

Stepl: Stabilize RNA

Unlike DNA, RNA is a highly unstable molecule, especially in prokaryotes. Fortunately,
we can postpone the extraction of RNA for the microarray experiment by first adding a
reagent that will stabilize the RNA.

1. Transfer the 10mls of liquid in the UV treatment dish to 15ml centrifuge tube.
2. Do the same for the non-UV treated dish.

3. Add  mls (depends on culture density)

4. Spin the culture down. Freeze the pellet.

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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UV EXPERIMENT: MICROARRAY
DAY 1

Step 2: Extract RNA and Quantify

1. Follow protocol 2 for the Epicentre RNA extraction for bacteria.
2. Follow protocol 3 for quantification of nucleic acids

a. Concentration RNA UV:

b. Concentration RNA NoUV:

3. Make two 5ul (can vary) aliquots of RNA totaling 1ug each.

4. Label correctly and freeze

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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UV EXPERIMENT: MICROARRAY
DAY 2

Step 3: cDNA synthesis

1. Each group will take two 1ug samples of RNA and synthesize cDNA from just one
treatment type in two reactions.

UV RNA No-UV RNA
Groupl Group 2
Group 3 Group 4
Group 5 Extra

2. Follow Protocol 4: cDNA synthesis
a. IMPORTANT Use only the random primers

b. Be aware of the volumes you are working with.
e At the end of this you should have 50ul

Step 4: Clean up. and freeze

1. Follow protocol 4: Clean up ¢cDNA w/ Qiagen MiniElute PCR Purification Kit
e At the end of this protocol you should have 10ul
NOTES:

Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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UV EXPERIMENT: MICROARRAY
DAY 2

Step S: Tailing

In eukaryotes, post-transcriptional processing adds a long tail of Adenines called the poly
A tail to the end of mRNA transcripts. Microarray technology exploits this common
characteristic of all mRNAs to target them for labeling. However, tailing of mRNA is
not a feature of prokaryotic genomes so we have to do it ourselves.

1. Follow protocol 4 for Terminal Deoxynucleotidyl Transferase (TdT) Tailing Reaction.

Step 6: Ligate capture sequence:

In this protocol, we are adding to the tail a sequence of nucleotides, to which the
fluorescent dyes will attach. Each group will add both kinds of capture sequences to two
different cDNAs from just one treatment.

Group UV cDNA No-UV ¢cDNA

1 Cy3 (green) CyS5 (red)

2 Cy3 (green) CyS5 (red)
3 Cy3 (green) CyS5 (red)

4 Cy3 (green) Cy5 (red)
5 Cy3 (green) CyS5 (red)

Extra Cy3 (green) Cy5 (red)

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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UV EXPERIMENT: MICROARRAY
DAY 2

Step 7: Clean up & Combine

1. Use protocol 4: Clean up tagged cDNA to clean up your two samples separately.
2. Combine a UV and No-UV sample together as described in the table below.

a. Note the combinations of dyed samples each group will do. Group 1 does
chipl, group2 chip 2 etc.

UV cDNA No-UV cDNA
Chip by sample & dye By sample & dye
1 Group 1 sample Cy3 (green) | Group 2 sample: Cy5 (red)
2 Group 1 sample Cy5 (red) Group 2 sample: Cy3 (green)
3 Group 3 sample Cy3 (green) | Group 4 sample: Cy5 (red)
4 Group 3 sample Cy5 (red) Group 4 sample: Cy3 (green)
5 Group 5 sample Cy3 (green) | Extra sample: Cy5 (red)

Step 8: Hybridization (starts ~7pm)

1. Follow protocol 4 for cDNA hybridization
a. Use Option 1.

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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UV EXPERIMENT: MICROARRAYS
DAY 3

Step 9: Post cDNA Hybridization washes

1. Pre-warm the buffers.
2. Follow protocol 4 for post cDNA hybridization washes

Step 10: 3DNA Hybridization

1. Follow protocol 4 for 3DNA hybridization.

2. IMPORTANT: thaw capture reagent in the dark (make sure it is wrapped in
aluminum foil.

3. Takes 4 hours

Step 11: Post 3DNA Hvbridization washes

1. Prior to the end of the hybridization pre-warm buffers
2. Follow protocol 4 for post 3DNA hybridization washes

Step 12: Scan arrays

1. Be sure to use SAVE AS to save your scans.
2. Save your slide files in REU ARRAYS
3. Name your slide files with the following format:
a. Group # .sld
b. If you do not use SAVE AS, every new scan will simply write over the
previous scan and only the last group to scan a slide will have an image.

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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UV EXPERIMENT: MICROARRAYS
DAY 3

Step 13: Analyze images

Open the Versarray Image Analyzer

Open your slide file

Set up a grid.

Save As a tiff file same naming format.

Export file to Excel

Add UID

Sort by net intensity

Choose top 5 differentially expressed genes and
anything else they find interesting at the top and
bottom.

XN B W=

DISCUSSION

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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MANIPULATING DNA EXPERIMENT
DAY 2
This experiment has 5 steps:

Step 1: Making overnight cultures of each E. coli strain.
Step 2: Extracting plasmid DNA from E. coli with GFP.
Step 3: Quantify plasmid DNA extracted.

Step 4: Digest plasmid DNA with restriction enzymes.
Step 5: Agarose gel electrophoresis to separate fragments

BACKGROUND: Studying mutations that cause a visible change in a phenotype is a
classical experimental method. We know there must be a gene to protect against the
effects of UV light because we have found a mutated strain that is deficient in protecting
itself. Eventually we can discover the exact chromosomal location of this gene and even
the DNA sequence. But we want to know about every single gene in humans, or mice, or
bacteria or a plant, that is its entire genome. Do researchers have to do this by mutation,
one gene at a time? That question has inspired the development of the technologies that
allow us to discover the nucleotide sequence of every single gene in a genome.

A basic technique called gene “cloning” is useful for studying a single gene at a time but
is also the methodology at the heart of every genome project. With this method, you can
study a single gene of interest by taking that gene and inserting it into a circular molecule
of DNA called a plasmid. Plasmids are naturally present in bacteria and bacteria pass
plasmids between them. To successful insert a gene into a plasmid, you must cut the
circular molecule with an enzyme that cuts just once and in a specific spot. That kind of
enzyme is called a restriction endonuclease. There are hundreds of restriction enzymes,
each cutting only at specific DNA sequences. To figure out which enzyme to use for
cloning purposes you must build a map of all the restriction “sites”, i.e. the places where
different enzymes cut.

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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MANIPULATING DNA EXPERIMENT
DAY 1

In this experiment, we will digest a plasmid that has a Green Fluorescent Protein (GFP)
inserted into it. GFP is a protein that will fluoresce green under UV light. It is
commonly used as a reporter gene. If another gene you want to study is on the same
plasmid with GFP, you can verify that the plasmid (and therefore the gene you want to
study) was successfully introduced or transformed into the bacteria, if the bacteria glows
green in UV light.

Step 1: Make overnight cultures

Assemble what you need:

6 - 15 ml disposable centrifuge tubes
LB medium without tetracycline

LB medium with tetracycline
Streaked plates from Day 1

Make overnight cultures

1. Select a few colonies from a plate with (DHS5-a)) with GFP. (We will provide you
with plates with isolated colonies)

a. Start 3 small (3-5 ml) overnight cultures in LB medium w/
tetracycline.

2. Incubate both cultures O/N (12-16 h) with vigorous agitation at 37°C.

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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MANIPULATING DNA EXPERIMENT
DAY 2

SOME MORE BACKGROUND: Gene cloning is really just a method of making
many, many copies of a piece of DNA (an intact gene, a gene you construct, a piece
of anonymous DNA). The gene must be contained in a vector, which is a DNA
molecule that can enter a cell. When the vector with the gene on it is introduced into
a cell, the cell copies the gene every time it copies itself. A common vector that is
found naturally in bacteria is a plasmid. Plasmids are circular pieces of DNA that are
not part of the bacteria’s chromosomal DNA. In the bacterial strain DH5-a we have
introduced a plasmid (pAlter) that carries a gene that encodes the green fluorescent
protein (GFP). GFP is not normally found in bacteria, it is a gene found in a species
of jellyfish. The genes carried on the plasmid are “cut” and “pasted” in and out of
the plasmid using restriction enzymes, which cleave the DNA only at specific
nucleotide sequences.

Assemble what you need:

e Overnight cultures that you set up yesterday
SOC ??
LB plates with and without tetracycline
Promega Wizard extraction kit.

Step 2: Extract plasmid with GFP gene:

1. Take the O/N culture for DH5-a with GFP.

2. Follow Protocol 5, the Promega "Wizard" SV plasmid miniprep procedure to
extract plasmid DNA from the O/N cultures.

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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MANIPULATING DNA EXPERIMENT
DAY 2

Step 3: Quantify Plasmid DNA

1. Follow protocol 3 again for DNA quantification

Step 4: Digest Plasmid DNA with restriction enzymes

1. Make the enzyme master mix.
2. Add pl master mix to  pl plasmid DNA
3. Place in 37°C incubator for 2 hours.
4. Stop the reaction and freeze
NOTES:

Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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MANIPULATING DNA EXPERIMENT
DAY 3

Step 5: Agarose Gel Electrophoresis

Follow Protocol 6

Step 6: .oad & Run the gel

Step 7: Take pictures

RESULTS:

1. Paste in pictures of agarose gels.

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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SINGLE GENE EXPRESSION EXPERIMENT
DAY 4

BACKGROUND:

Manipulation of individual genes by cloning them into plasmids is a powerful tool. Not
only has it been used to study individual genes and their products, but it has also been
used as the first step in sequencing entire genomes, also known as genome projects. How
valuable are genome projects? What information do they actually provide? Just knowing
the sequence of nucleotides for every chromosome in a genome doesn’t tell us much if
we don’t know which parts of that sequence encode a gene, and what these genes do.

It is obvious to all of us that we consist of different types of cells/tissues that perform
different sorts of functions. Neurons send electrical signals; nerve supportive cells help
support neurons metabolically; muscles allow us to move; bones support our structure,
and so on. Each one of these cells and tissues contains the same genetic complement. But
they function differently because gene expression is tightly regulated, so different cell
types express different genes. Control of gene expression is central to understanding
most fields of biology.

For the next series of exercises we will examine one difference between rat nerve
supportive cells (specifically, glial cells) and rat liver cells: expression of Glial Fibrillary
Acidic Protein (GFAP). We will also determine if GFAP synthesis is developmentally
regulated in chick embryo brain.

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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SINGLE GENE EXPRESSION EXPERIMENT
DAY 4

1. First, think about the following questions:

a. Which classes of molecules would you expect to differ from one tissue or
stage of development to another?

b. Which of these molecule(s) should we work with?
c. What questions can we answer with each class of molecule?
2. Second, how will we identify specific molecules, say specific proteins or
mRNA’s, that give tissues unique characteristics? Cells/tissues contain many

types of RNA’s and proteins, but many are not tissue-specific.

a. What features of these molecules might we use to separate them into
individual types of each kind of molecule so that we can see the
differences?

3. Third, let’s consider techniques we can use.

a. What might be advantages/disadvantages of each technique?

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.



NSF-REU Proteomics and Genomics Techniques Workshop --------------- Worksheets 36

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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SINGLE GENE EXPRESSION EXPERIMENT
DAY 4

This experiment has 11 steps (the first 4 will be done today):
Step 1: Acquiring cell types

Step 2: Protein extraction

Step 3: RNA and DNA extraction

Step 4: Quantifying each molecule

Step 5: PCR of DNA

Step 6: RT-PCR Reverse transcription reaction
Step 7: PCR of cDNA from step 6

Step 8: SDS-PAGE

Step 9: Agarose gels

Step 10: Immunoblotting (Western blotting) Part 1
Step 11: Immunoblotting Part 2

The first 3 steps have to be carefully coordinated. Make sure you have read and
understand the protocols listed below BEFORE you start the procedure. We will
verify that you have found everything you need.

Assemble everything you need for the first 3 steps, but keep them separated (the number
of bullets does not indicate the number of items to be assembled):

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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GENE EXPRESSION EXPERIMENT
DAY 4

Step 1: Acquiring the two types of cells.

1. Brain will be the source of glial cells and liver the source of non-brain cells.
2. Dissect brain and liver tissue from rat.

3. Make sure you have read Protocols 7A and 7B
a. IMPORTANT: PAY ATTENTION TO THE DIFFERENT
QUANTITIES OF TISSUE AND TREATMENTS EACH
EXTRACTION PROCEDURE REQUIRES.

Step 2: Homogenization for protein extraction.
1. Transfer tissue to a tissue grinder

2. Add a minimal volume of PBS containing protease inhibitors, and homogenize
the tissue.

3. Transfer the extract to a fresh tube.

4. Add DNAaseppp and allow to incubate for 5 minutes.

5. Remove 100 pl for a later protein assay and add 3X sample buffer to the
remainder. (Add to your sample a volume of sample buffer that is 1/3 of the total

sample volume.) How much sample buffer is that?

6. Freeze all samples AFTER LABELING CLEARLY.

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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GENE EXPRESSION EXPERIMENT
DAY 4

Step 3: Extracting chromosomal DNA and mRNA.
1. Take a very small quantity of each type of tissue (no more than 25 mg).
2. Follow Protocol 7A for DNA extractions and Protocol 7B for RNA extractions.
a. Everything you need is in the kit.

Step 4: Assavs: Quantify DNA, RNA and proteins

How will you know your extractions were successful?

1. Measure the success of each extraction and determine relative amounts of protein,
RNA and DNA in each sample. DNA and RNA will be measured directly by
spectrophotometry. Protein will be measured using a chemical assay (see below).

a. Why bother with these protein, DNA and RNA assays? You simply want
to know whether certain proteins/RNA’s are expressed in nerve
supportive cells and not in liver.

RESULTS: ASSAYS-DNA/RNA

Despite the fact that the spectrophotometers we use do the calculations for you, study
Protocol 3 to understand the basis of this measurement.

Liver Brain

DNA concentration

RNA concentration

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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SINGLE GENE EXPRESSION EXPERIMENT
DAY 4

Make Working solutions of a known concentration. Do you remember how to dilute
stock solutions to obtain a specified volume of liquid at a specific concentration?

You need a 40 ul volume working solution of 40 ng/ul DNA for PCR

You need a 40 pl volume working solution of 100 ng/ul RNA for RT-PCR.

Liver:

Fill in the amount of DNA you need to add and the amount of
water

Fill in the amount of RNA you need to add and the amount of
water

Dilute the appropriate amount of DNA/RNA in a 0.5ml microfuge tube.

Brain:

Fill in the amount of DNA you need to add and the amount of
water

Fill in the amount of RNA you need to add and the amount of
water

Dilute the appropriate amount of DNA/RNA in a 0.5ml microfuge tube.

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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GENE EXPRESSION EXPERIMENT
DAY 4:
RESULTS: ASSAYS- Proteins
Follow Protocol 8

Insert on the adjoining graph paper your standard curve and estimate protein
concentration:

Protein concentration: Brain

Protein concentration: Liver

You need to load ~200 pg of protein per well. Well volume =~20ul.
What working concentration do you want to make?
To make the working concentration tube:

Fill in the amount of protein extract you need to add (Consider the amount of
sample buffer that you added).

Fill in the amount of diluent

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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SINGLE GENE EXPRESSION EXPERIMENT:
DAY 4

Step 5: Polymerase Chain Reaction Optimization

Before you do rt-PCR, you have to determine the optimal conditions for the primers you
will use to target the genes we are testing. You can do that with the double-stranded
genomic DNA you extracted.

The goal of optimization is to find those conditions where the target sequence and only
the target sequence will be amplified. There are 3 parameters that may affect the success
AND specificity of your reaction: annealing temperature, MgCl, concentration and
primer concentration.

Annealing temp: Low temps are permissive, High temps stringent.

MgCl, Concentration: Low concentrations are stringent, High concentrations
permissive

Primer concentration: High concentrations causes self-annealing (i.e. primer dimmer)

In this experiment, each group will test 2 primer conc. X 4 MgCl, concentrations at just
one annealing temperatures for a total of 8 reactions per group. See table below(??)

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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SINGLE GENE EXPRESSION EXPERIMENT:
DAY 4

MgCl, Concentrations

Primer 55.0C 58.0C 62 C 65 C 68 C
conc. Group 1 | Group 2 | Group 3 | Group 4 | Group 5

1.0OmM |[1.0mM [1.0mM |[1.0mM |1.0mM
20pM | 1.5mM [1.5mM [1.5mM |[1.5mM |1.5mM
perul [20mM [20mM [20mM |[20mM |2.0 mM
25mM [ 25mM | 25mM | 25mM | 2.5 mM

I0mM [1.0mM [1.0mM |[1.0mM |1.0mM
80pM I.5mM [ 1.5mM |[1.5mM [ 1.5mM | 1.5mM
perul [2.0mM |[2.0mM |2.0mM |2.0mM |2.0mM
25mM [ 25mM [25mM | 25mM | 2.5mM

1. To measure all these different variables you need 2 master mixes: 1 Master
Reaction Mix, and 2 Primer Master Mixes, but you will add MgCl, to each
tube separately.

2. Calculate Master Reaction Mix (Reagents for a single reaction in table ??
below)

a. Consists of all reagents except primers and MgCl,
b. Calculate enough for 8 + 1 reactions

3. IMPORTANT! You must reserve some of the water for the primers and MgCl,
Master Mixes.

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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a. Therefore, use 5.50 pl of water instead of 15.50ul; Sul will be used for the
different MgCl, concentrations and the other 5Sul for primer mixes.

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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Worksheets 45

DAY 4
1X Without Master Mix
1X Water for Volumes
Reagent Volumes | MgCl, & primers 9X
10x (Mg free) reaction buffer 2.50 pl 2.50 pl
10 mM dNTP Mix 2.50 pl 2.50 pl
Taq DNA polymerase (5 U/pl) 0.50 pl 0.50 pl
DNA (40ng/ul) 1.00 pl 1.00 pl
sterile ddH,O 15.50ul 5.50pl
25 mM MgCl, Solution** 2.50 ul 2.50 ul
Primer F @ 20pmol/pul 0.25 pl 0.25 pl
Primer R @ 20pmol/p1 0.25 ul 0.25 pul
Final volume 25.00pul 15.00ul

** The volume of MgCl, is for a 2.5 mM MgCl, concentration.

a. What is the final volume of your Master mix?

b. How much Master Mix will you add to each of your § tubes?

4. Calculate the two 4.5X Primer Master Mixes

¢ One mix combines the forward and reverse primers at 80pmol/ul

concentration.

NOTES:

Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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e The other combines the forward and reverse primers at 20pmol/pl
concentration

SINGLE GENE EXPRESSION EXPERIMENT:

DAY 4
Primer Master Mix table
80 pmol 20pmol
1X 4.5X \ 1X 4.5X V

Forward Primer 0.25 0.25
Reverse Primer 0.25 0.25
Water 4.50 4.50

Total 5.00 5.00

c. How much Primer Master Mix will you add to each of your 8 tubes?

5. Add MgCl, & water to your 8 tubes directly as shown in the table below.

MgCl, Concentrations

1.0 mM 1.5 mM 2.0 mM 2.5 mM

25mM MgCI2 1.00 ul 1.50 ul 2.00 ul 2.50 ul

Water 4.00 ul 3.50 ul 3.00 ul 2.50 ul

Total Volume 5.00 ul 5.00 ul 5.00 ul 5.00 ul
NOTES:

Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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SINGLE GENE EXPRESSION EXPERIMENT:
DAY 4

6. AFTER you finish your calculations: assemble everything you need:
a. Get the reagents

b. Keep primers, ANTPs and TAQ on ice until the last minute, but begin
thawing the other reagents.

c. Keep your 8-tube strip on ice.
7. Put your MgCl, and water aliquots into the appropriate tubes in the strip.
8. Make the Primer Mix (KEEP IT ON ICE!!)
9. Make the Master Reaction Mix (KEEP IT ON ICE!!)

a. Add 5ul of appropriate primer mix to the appropriate tube.

a. Aliquot  pl of Master Mix into each of the 8 tubes

b. Turn on the machine and run the program /I[CEBUCKET

c. When everyone’s reaction mixes are in the thermalcycler:
e Put the lid down gently.
e Stop ICEBUCKET
e Run REU-PCR.

d. After the program finishes put your products in the -20° C freezer.

e. We will run gels later.

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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SINGLE GENE EXPRESSION EXPERIMENT
DAY 5

Step 6: Reverse Transcriptase-Polymerase Chain Reaction (RT-PCR)

The RNA extraction procedure extracted all RNAs including all mRNAs from every
expressed gene, all rRNAs, and all tRNAs. Now that you want to determine whether
the RNA extracts from rat livers, are different from those in rat brain with respect to
the single gene GFAP. What are your predictions?

1. Calculate the Master Mix of Reverse transcription reagents without RNA.

Master Mix
1X Volumes

Reagent Volumes | Check X
5x Reaction Buffer w/ MgCl 4.00 pl
Reverse Primer @ 20pmol/pl 2.00 ul
Control Reverse primer 2.00 pul
100mM dNTP Mix 3.00 pl
RNase inhibitor 0.50 ul
MLV Reverse Transcriptase (200 U/ul) 1.00 pl
RNA sample (100ng/ul) 2.00 ul
RNase Free water 5.50 ul

Final volume 20.00pl

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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SINGLE GENE EXPRESSION EXPERIMENT
DAY 5

Assemble everything you need for step 6
[ ]

2. Make a Master Mix of RT reagents without RNA for the proper number of
reactions (How many is that?) Add a fudge factor (usually 1 additional reaction).
a. See Protocol 9 and the Table above.

3. Put your different samples of RNA into separate RT-PCR tubes (KEEP ON
ICE!!)

4. Put an aliquot (How much is an aliquot?) of Master Mix into each sample tube.
5. Run the program ICEBUCKET (Holds the block @ 4°C indefinitely)

6. Put tubes with reagent mix into the block

7. When everyone has added their sample, lock lid down.

8. Start the Program REU-RT.

9. At the end of this program put cDNA in the freezer

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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SINGLE GENE EXPRESSION EXPERIMENT
DAY 5

10. Calculate the Master Mix for the PCR step of RT-PCR.

Reagent 1X Check Master Mix
PCR Water 11.0ul

cDNA from RT reaction 5.0 ul

10X Taq Buffer 2.0 ul

MgCl, 5.0ul

20uM Forward primer 1.5 ul

Taq DNA polymerase 0.5ul

Total volume 25.0ul

11. Make the PCR reaction Master Mix.
12. Put tubes back in the machine.

13. Run the Program REU-RTPCR

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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SINGLE GENE EXPRESSION EXPERIMENT:
DAY 6

Main steps for Day 6

Step 8: Pour and run Sodium Dodecyl Sulfate — Poly Acrylamide Gel Electrophoresis
gels

Step 9: Pour and run agarose gels

Step 10: Immuno-blotting

GENERAL BACKGROUND FOR SDS-PAGE: This technique will separate proteins
by their size. A charged (ionic) detergent (usually sodium dodecyl sulfate) is added to
protein extracts to denature the proteins and solubilize membranes. In addition, a
reducing agent (B-mercaptoethanol or dithiothreitol) is added to break disulfide bonds.
The protein loses all/most structure and therefore forms a capsule-shaped blob whose size
is directly proportional to the mass of the protein. The detergent also coats the protein
with charge (negative, in the case of SDS) and this serves to move the protein through the
polyacrylamide matrix (gel) during the electrophoresis step. Even though large proteins
should be coated with more charge than smaller ones, large proteins move slowly through
the gel because they can’t fit through the matrix easily. What do you predict we will see?
What will we be able to conclude from this step?

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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SINGLE GENE EXPRESSION EXPERIMENT: Proteins
DAY 6

Assemble everything you need for Step 8

Step 8: Pour and run SDS-PAGE gels
1. Follow Protocol 10 AFTER we have discussed the theory of this protocol.

2. Discuss theory of one-dimensional SDS-PAGE

3. After your gels are finished, stain one gel, photograph and enter into the Results
section (pg. 3677).

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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GENE EXPRESSION EXPERIMENT: RNA
DAY 6

Assemble everything you need for Step 9

Step 9: Pour and run agarose gels
This technique will separate your PCR and RT-PCR products by size. What do you
predict we will see? What will we be able to conclude from this step?

1. Follow protocol 6 for pouring agarose gels.
2. Discuss theory of agarose gel

3. Load Agarose gel with the PCR product (one reaction product per well) and RT-
PCR products.

4. Photograph your results and enter into the Results section

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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SINGLE GENE EXPRESSION EXPERIMENT: Proteins
DAY 6

Assemble everything you need for Step 10

Step 10: Immunoblotting (Western blotting): Part 1. Transfer of proteins to
membranes

This technique allows identification and visualization of specific proteins through the use
of protein-specific antibodies. Today we will do the blotting part of the protocol,
tomorrow we will do the immunologic identification of proteins.

1. Follow THE FIRST PART OF Protocol 11 (protein transfer to membranes) after
we have discussed the theory of blotting.
2. Discuss theory of blotting:

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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SINGLE GENE EXPRESSION EXPERIMENT: Proteins
DAY 7

Assemble everything you need for Step 11

Step 11: Immunoblotting (Western blotting): Part 2. Detection of antigens.

1. Follow the second part of Protocol 11 (detection of specific antigens) after we
have discussed the logic of the protocol.

2. Discuss theory of immunologic identification of specific proteins.

3. After your blot has developed, place in Results section (pg. 36?7?).

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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GENE EXPRESSION EXPERIMENT: Protein level
DAY 7

FINAL RESULTS:
Record data from agarose gel, protein SDS-PAGE gel and immunoblot, below. Make
sure that you:
1. Label each image Figure 1, Figure 2 etc.
2. Write a header for each figure stating:
a. The hypothesis tested.
b. description of the figure if you want
3. Label all lanes so that 20 years from now you will still know what sample was
loaded in each well.
4. Label the size of standard fragments/proteins.
Record the conclusions drawn from each gel.
6. Note whether the products seen are of the predicted size.

9]

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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GENE EXPRESSION EXPERIMENT: Proteins & RNA
DAY 7
PASTE FIGURES HERE

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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ALTERNATIVE METHODS IN EXAMINING GENE EXPRESSION
DAY 8

BACKGROUND: Now we will practice/demonstrate/discuss some alternative
techniques for examining protein expression: 2-dimensional gel electrophoresis (Day 8,
9, 10), Matrix-Assisted Laser Desorption Ionization (MALDI) mass spectroscopy (Day
10), and microarrays (Day 10).

2-D Gel Electrophoresis — You may have noticed that resolution of individual proteins
by SDS-PAGE was good but did not yield many bands of well-purified protein. Even
apparently purified bands may have contained multiple proteins of approximately the
same size. 2-D gel electrophoresis is much more successful at purifying proteins,
because it separates proteins by their charge as well as size. Purified, unknown proteins
can be subjected to, for example, MALDI mass spectroscopy to identify the proteins.
Remember, you may not always know what proteins you are after; you may not always
be able to use antibodies or primers to identify individual proteins or their mRNAs.

There are 4 main steps in this experiment:

Step 1: Load protein on isoelectric focusing strips

Step 2: Separate proteins by isoelectric focusing point (1* dimension)
Step 3: Separate proteins by size (2™ dimension)

Step 4: Silver stain the SDS-PAGE dimension.

Assemble what you need for Steps 1-2:

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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ALTERNATIVE METHODS IN EXAMINING GENE EXPRESSION
DAY 8

Steps 1-2: Loading and Running Isoelectric Focusing Strip

1. Follow the provided protocols for steps 1-2 after we have discussed the
theory and advantages of 2-D gel electrophoresis.

2. Theory of 2-D gel electrophoresis: When should one choose 2-D gel
electrophoresis over 1-D SDS-PAGE?

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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ALTERNATIVE METHODS IN EXAMINING GENE EXPRESSION
DAY 9

Assemble what you need for Step 3:

Step 3: Run isoelectric focusing strip in the second dimension.

Follow the provided protocol.

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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ALTERNATIVE METHODS IN EXAMINING GENE EXPRESSION
DAY 10

Assemble what you need for Step 4:

Step 4: Silver stain the SDS-PAGE dimension.

1. Follow the provided protocol for silver staining gels.
2. Photograph your gel and record below. Remember to label the photograph.

MALDI mass spectroscopy - The remainder of the day will be spent discussing this
topic. MALDI mass spectroscopy is a means of identifying proteins (from your 2-D
gels, for example) or other molecules by very precisely measuring their mass or the mass
of their component fragments.

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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PROTOCOLS

Protocol 1: Streak for isolation
a. Dip a sterile loop into the liquid culture and spread cells in a zig-zag pattern in the
first quadrant.
b. Flame the loop, LET IT COOL, catch the end of the streak in quadrantl and zig-
zag into quadrant2.
c. Repeat for the other 3 quadrants.
d. Label around the edges of the bottom half of the plates with the strain name, the
date and your name.
e. Wrap the edges of the plates with parafilm.
Put the plates upside down in the 37C incubator.
g. Remove from incubator the next morning and put in the refrigerator.

=

Figure 1. Graphical illustration of the protocol

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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Streak 1: Streak 2: Streak 3:
a. Flame loop, let cool a. Flame loop again, let cool  a. Flame loop again, let cool
b. Streak cells in 1/3 of plate. b. Rotate plate, b. Rotate plate,
¢. Pick up from end of streak c¢. Pick up from end of streak
d. Streak again d. Streak again
ST TN
/
NOTES:

Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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Protocol 2: RNA extraction for bacteria.

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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EPICENTRE MasterPure™ RNA Purification Kit

RNA Purification Protocols

The following protocol is provided for the purification of RNA from several biological sources (see
General Considerations, page 2). Lyse the fluid or tissue as outlined in Part A, and then proceed
with the remainder of the protocol as outlined in Part B on page 4. If further purification of RNA (to
remove contaminating DNA) is required, follow the protocol outlined in Part C on page 5. Use appro-
priate techniques to minimize degradation by exogenous ribonucleases. Additional purification proto-
cols begin on page 6.

A. Lysis of Fluid or Tissue Samples

Thoroughly mix the various Lysis Solutions to ensure uniform composition before dispensing.
Fluid Samples (e.g., saliva, semen)

1. Collect samples and either process immediately or freeze at -70°C.
2. Dilute 1 pl of 50 pg/ul Proteinase K into 150 wl of 2X T and C Lysis Solution for each sample.

3. Transfer 150 ul of the fluid sample to a microcentrifuge tube and add 150 wl of 2X T and C Lysis
Solution containing the Proteinase K and mix thoroughly.

4. Incubate at 65°C for 15 minutes; vortex mix every 5 minutes.

5. Place the samples on ice for 3-5 min and then proceed with RNA precipitation in Part B (pg 4).

Cell Samples (e.g., mammalian cell culture, buccal cells, E. coli)

1. Dilute 1 ul of 50 pg/ul Proteinase K into 300 ul of Tissue and Cell Lysis Solution for each sample.

2. Pellet cells by centrifugation (0.5-1 x 10° mammalian cells; 0.1-0.5 ml of an overnight culture of
E. coli) and discard the supernatant, leaving approximately 25 ul of liquid.

3. Vortex mix 10 seconds to resuspend the cell pellet.

4. Add 300 pl of Tissue and Cell Lysis Solution containing the Proteinase K and mix thoroughly.
5. Incubate at 65°C for 15 minutes; vortex mix every 5 minutes.

6. Place the samples on ice for 3-5 min and then proceed with RNA precipitation in Part B (pg 4).

Tissue Samples (e.g., plant or animal tissues)

1. Collect 1-5 mg of tissue and either process immediately or freeze the samples at -70°C.
2. Dilute 1 pl of 50 pg/ul Proteinase K into 300 ul of Tissue and Cell Lysis Solution for each sample.

3. Homogenize fresh tissue or grind frozen tissues in liquid nitrogen and transfer to a microcentri-
fuge tube.

4. Add 300 pl of Tissue and Cell Lysis Solution containing the Proteinase K and mix thoroughly.
5. Incubate at 55°C for 15 minutes; vortex mix every b minutes.

6. Place the samples on ice for 3-5 min and then proceed with RNA precipitation in Part B (pg 4).

page 3
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EPICENTRE MasterPure™ RNA Purification Kit

Whole Blood Samples (with RBC lysis)

Draw 5 ml of blood into an EDTA Vacutainer® tube. Transfer 200 ul of whole blood into a micro-
centrifuge tube.

. Add 600 ul of Red Cell Lysis Solution. Invert 3 times to mix and then flick the bottom of the tube

to suspend any remaining material.

. Incubate at room temperature for 5 minutes and then vaortex mix briefly. Continue incubating at

room temperature for an additional 5 minutes followed again by brief vortex mixing.

. Pellet the white blood cells by centrifugation for 25 seconds in a microcentrifuge.

. Remove most of the supematant, leaving approximately 25 pl of liquid. Vortex mix to suspend

the pellet.

. Resuspend the white blood cells in 300 pl of Tissue and Cell Lysis Solution by pipetting the cells

up and down several times.

. Place the samples on ice for 3-5 min and then proceed with RNA precipitation in Part B below.

RNA from Formalin-Fixed, Paraffin-Embedded (FFPE) Tissues

[ TR & TR SO S

S

. Remove section of tissue using a clean microtome blade; if possible trim excess paraffin.

. Place 2-30 mg of 10-35 um thick paraffin sections into an appropriate RMase-free tube.

If using a larger amount of tissue, scale up the reagent volumes propaortionally.

. Per sample dilute 2 pl of 50 pg/ul Proteinase K into 300 pl of T and C Lysis Solution and mix.
. Add 300 ul of the T and C Lysis Solution containing Proteinase K to the sample and mix.
. Incubate at 65°C for 30 minutes.

. Place the samples on ice for 3-5 min and then proceed with RNA precipitation in Part B below.

Precipitation of Total RNA (for all biological samples)

Add 175 ul of MPC Protein Precipitation Reagent to 300 pl of lysed sample and vortex mix vigor-
ously for 10 seconds.

Pellet the debris by centrifugation for 10 minutes at 210,000 x g in a microcentrifuge.

Transfer the supernatant to a clean microcentrifuge tube and discard the pellet.

Add 500 pl of isoprepancl to the recovered supernatant. Invert the tube several (30-40) times.
Pellet the RNA by centrifugation at 4°C for 10 minutes in a microcentrifuge.

Carefully pour off the isopropancl without dislodging the RNA pellet. If removal of contaminating
DMNA is required, proceed with Part C (pg 5). Otherwise, complete the remainder of Part B.

Rinse twice with 75% ethanol, being careful to not dislodge the pellet. Centrifuge briefly if the
pellet is dislodged. Remove all of the residual ethanol with a pipet.

Resuspend the RNA in 35 pl of TE Buffer.

page 4



NSF-REU Proteomics and Genomics Techniques Workshop --------------- Worksheets 67

EPICENTRE MasterPure™ RNA Purification Kit

I

o =~ O m

13.
14.

Removal of Contaminating DNA from RNA Preparations (for all biological samples)

. Remove all of the residual isopropancl with a pipet.

. Prepare 200 pl of DNase | sclution for each sample by diluting 5 ul of RMase-Free DNase | up fo

200 pl with 1X DNase Buffer.

. Completely resuspend the nucleic acid pellet in 200 pl of DMase | solution.

. Incubate at 37°C for 10 min. Mote, additional incubation {up to 30 min) may be necessary to re-

move all contaminating DNA.

- Add 200 pl of 2X T and C Lysis Solution; vortex mix for & seconds.
- Add 200 pl of MPC Protein Precipitation Reagent; vortex mix 10 seconds; place on ice 3-5 min.
. Pellet the debns by centrifugation for 10 minutes at 210,000 x g in a microcentrifuge.

. Transfer the supernatant containing the RNA into a clean microcentrifuge tube and discard the

pellet.

. Add 500 pl of isopropanol to the supernatant. Invert the tube several (30-40) times.
10.
11.
12.

Pellet the purified RMA by centrifugation at 4°C for 10 minutes in a microcentrifuge.
Carefully pour off the isopropancl without disledging the RMA pellet.

Rinse twice with 75% ethanol, being careful to not dislodge the pellet. Centrifuge briefly if the
pellet is dislodged. Remove all of the residual ethanol with a pipet.

Resuspend the RNA in 10-35 pl of TE Buffer.
Add 1 pl of ScriptGuard RNase Inhibitor.

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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Protocol 3: Determination of vield and purity of DNA and RNA

Principles:

DNA yield is determined by measuring the concentration of DNA in the eluate by its
absorbance at 260 nm. Absorbance readings at 260 nm should fall between 0.1 and 1.0 to
be accurate. Sample dilution should be adjusted accordingly: e.g., an eluate containing
25-50 ng/ul DNA (A260= 0.5-1.0) should not be diluted with more than 4 volumes of
water. Measure the absorbance at 260 nm or scan absorbance from 220-330 nm (a scan
will show if there are other factors affecting absorbance at 260 nm; for instance,
absorbance at 325 nm would indicate contamination by particulate matter or a dirty
cuvette). An A260of 1 (with a 1 cm detection path) corresponds to 50 ug DNA per
milliliter water. Water should be used as diluent when measuring DNA concentration
since the relationship between absorbance and concentration is based on extinction
coefficients calculated for nucleic acids in water.* Both DNA and RNA are measured
with a spectrophotometer at 260 nm; to measure only DNA in a mixture of DNA and
RNA, a fluorimeter must be used. An example of the calculations involved in DNA
quantification is shown below:

Volume of DNA sample = 100 pul
Dilution = 20 ul of DNA sample + 180 ul distilled water (1/10 dilution)

Measure absorbance of diluted sample in a 0.2 ml cuvette A260 = 0.2 Concentration of
DNA sample= 50 ug/ml x A260x dilution factor = 50 pg/ml x 0.2 x 10 = 100 pg/ml
Total amount = concentration x volume of sample in milliliters = 100 pg/ml x 0.1 ml =
10 ug of DNA The ratio of the readings at 260 nm and 280 nm (A260/A280) provides an
estimate of the purity of DNA with respect to contaminants that absorb UV, such as
protein. However, the A260/A280 ratio is influenced considerably by pH. Since water is
not buffered, the pH and the resulting A260/A280ratio can vary greatly. Lower pH results
in a lower A260/A280 ratio and reduced sensitivity to protein contamination. For
accurate values, we recommend measuring absorbance in 10 mM Tris-Cl, pH 7.5, in

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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which pure DNA has an A260/A280ratio of 1.8-2.0. Always be sure to calibrate the
spectrophotometer with the same solution.

Measure absorbance of diluted sample in a 0.2 ml cuvette

A260 =0.2

Concentration of DNA sample =50 pg/ml x A260x dilution factor
=50 pg/ml x 0.2 x 10 = 100 pg/ml

Total amount = concentration X volume of sample in milliliters
=100 pg/ml x 0.1 ml
=10 pg of DNA

The ratio of the readings at 260 nm and 280 nm (A260/A280) provides an estimate of the
purity of DNA with respect to contaminants that absorb UV, such as protein. However,
the A260/A280 ratio is influenced considerably by pH. Since water is not buffered, the
pH and the resulting A260/A280ratio can vary greatly. Lower pH results in a lower
A260/A280 ratio and reduced sensitivity to protein contamination. For accurate values,
we recommend measuring absorbance in 10 mM Tris-Cl, pH 7.5, in which pure DNA has
an A260/A280ratio of 1.8-2.0. Always be sure to calibrate the spectrophotometer with
the same solution.

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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PROTOCOL 4: MICROARRAY (GENISPHERE KIT)

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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Array 900MPX Protocol Summary
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dTTP, dGTP, and dCTP
W
cDNA
Degrade RNA, l
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Ligation Mix: 4~ Capture Sequence
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NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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Protocol 4 continued: cDNA synthesis

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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Procedure For Use
Preparation of cDNA
cDNA Synthesis (Reverse Transcription):

Since microarrays and RMA preparations vary in quality, the exact amount of RNA required for a given experiment will
typically range from 0.5-2pg of animal total RMA or 1-4pg of plant total RMA. Larger or smaller amounts of RNA may be
required fo achieve optimal results. For new users, the following quantities of RNA are recommendead as a starting
point for cONA synthesis:

Animal total RNA: 2ug

Plant total RNA: 4pg

Poly(A) RMNA: 100ng

SenseRNA: 200ng-1pg: depending on 260/280 ratio. Refer to SenseAmp protocol.

The reverse transcription reaction can be performed with Random Primer (Vial 2), MPX dT Primer (Vial 8), or both
primers. The primers are designed to be used differently: the MPX dT Primer (Vial &) should be used at Tul per
reaction, whereas the Random Primer (Vial 2) should be used at 2X by mass of RNA; for example, use 2ul of Random
Primer per 1pg of RNA. When using small quantities of RNA, the Random Primer may ke diluted in Nuclease Free
Water (Vial 10) for ease of pipeting. For example, when using 100ng of paly(&) RMA, dilute the Random Primer 1:10

and use 2ul (200ng) of this dilution in the reaction.
1. In a microtube, prepare the RNA-RT primer mix:
1-Spl RNA
1-4pl Random Primer (Vial 2) USE RANDOM PRIMER AT 2X BY MASS OF RNA.

Tl MPX dT Primer (Vial 8) MAY BE OMITTED WHEN PRIMING PROKARYOTIC SAMPLES
Add Nuclease Free Water (Vial 10) to a final volume of 11l

2. Mix the RNA-RT primer mix and microfuge briefly to collect contents in the bottom of the tube.
3. Heatto 80°C for 10 minutes and immediately fransfer to ice for 2-3 minutes.
4. In a separate microtube on ice, prepare a reaction mix for every RT reaction:
4pl 5X SuperScript I First Strand Buffer (or equivalent reaction buffer supplied with enzyme)
2ul 010 dithiotreitol (if supplied with enzyme; otherwise use 2 pl Nuclease Free Water (Vial 10))
Tl dNTP mix (Vial 3)
Tul Superase-In RMase inhibitor (Vial 4)
Tul Superscript Il enzyme, 200 units (or equivalent reverse transcriptase)

5. Genthy mix (do not vortex) the reaction mix and microfuge briefly to collect reaction mix contents in the
bettom of the tube.

6. Add the 9ul of reaction mix from step 5 to the 11ul of RNA-RT primer mix from step 3 (20ul volume).
7. Genthy mix {do not vortex) and incubate at 42°C for 2 hours.

8. Stop the reaction by adding 3.5ul of 0.5M NaOH/S0mM EDTA.

9. Incubate at 65°C for 15 minutes to denature the DNA/RNA hybrids and degrade the RNA.

10. Neutralize the reaction with Sul of 1M Tris-HCI, pH 7 5.

11. Add 21.5ul of 1X TE buffer for a total volume of 50ul.
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NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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Protocol4: Purification of cDNA

Purification of cDNA:
Purify the 50wl of cDNA using the Qiagen MinElute PCR Punfication Kit (Catalog # 28004) as follows:
a.  Add 250ul Buffer PB to the 50pl cDNA sample and mix.

b.  Apply the cDNA mixture from step “a” to the MinElute column and centrifuge for 1 minute at 10-14,000 x g
(~13,000 rpm) in a conventional tabletop micracentrifuge.

c. Discard the flow-through. Place the MinElute column into the same collection tube.
d.  Add 750ul Buffer PE to the MinElute column and centrifuge for 1 minute.

e Discard the flow-through. Place the MinElute column back into the same collection tube and centrifuge for
an additional 2 minutes to remove residual ethanol.

f. Place the MinElute column into a clean 1.5mL microfuge tube.

g. To elute cDNA, add 10ul Buffer EB to the center of the column membrane. Incubate at room temperature
for 2 minutes. Centrifuge for 2 minutes. Discard column and save the 10pl eluted cDNA.

Protocol 4: Tailing & Ligation of Capture Sequence (Tagging)

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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Terminal Deoxynucleotidyl Transferase (TdT) Tailing Reaction:

1.

2.

To the purified cODNA, add 6.5l of Nuclease Free Water (Vial 10), bringing the volume to 16 5pl.
Heat the 16.5ul of cDNA to 80° for 10 minutes and immediately transfer to ice for 2 minutes.
Add the following components for a volume of 25ul:
2 5ul 10X Tailing Buffer (Vial 13)
A 10mM dTTP (Vial 14)
2ul Terminal Deoxynucleotidyl Transferase (Vial 15)

Incubate at 37° for 30 minutes.

Proceed immediately to ligation, below.

Ligation to 3DNA Capture Sequence (Preparation of “Tagged” cDNA):

1.

2.

Heat the 25l of tailed cDNA to 95° for 10 minutes and immediately transfer to ice for 2 minutes.
Add the following components for a volume of 32ul:

5ul appropriate 6X Ligation Mix (Vial 11: Cy3 / Alexa 546 or Cyh / Alexa 647)

2ul T4 DNA Ligase (Vial 12)
Mix gently, and incubate at 18-25°C (approximately room temperature) for 30 minutes.

Add 3.5ul of 0.5M EDTA to stop the ligation reaction, and vortex thoroughly (5-10 seconds).

Add 14.5ul of 1X TE buffer for a total volume of 50pul.

Protocol 4: Purification of Tagged cDNA

NOTES:

Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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Purification of Tagged cDNA:

Purify the 50ul of Tagged cDNA using the Qiagen MinElute PCR Punfication Kit (Catalog # 28004) as follows:

a.

b.

Add 250ul Buffer PB to the 50pl Tagged cDNA sample and mix.

Apply the cDNA mixture from step “a” to the MinElute column and centrifuge for 1 minute at 10-14,000 x g
(~13,000 rpm) in a conventional tabletop microcentrifuge.

Discard the flow-through. Place the MinElute column into the same collection tube.
Add 750ul Buffer PE to the MinElute column and centrifuge for 1 minute.

Discard the flow-through. Place the MinElute column back into the same collection tube and centrifuge for
an additional 2 minutes to remove residual ethanol.

Place the MinElute column into a clean 1.5mL microfuge tube.

To elute cDNA, add 10wl Buffer EB to the center of the column membrane. Incubate at room temperature
for 2 minutes. Centrifuge for 2 minutes. Discard column and save the 10pl eluted cDNA.

For single color assays: proceed to Successive Hybridization of cDNA and 3DNA to Microarray, pg. 13.

For dual color assays: combine the two 10ul punfications for a total of 20ul cDNA. If 20l of cONA exceeds the
desired volume per the table on page 13, follow the Concentration of cODNA procedure in Appendix A. Otherwise,
proceed to Successive Hybridization of cDNA and 3DNA to Microarray, pg. 13.

NOTES:

Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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Protocol 4: Hybridization of cDNA

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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cDNA Hybridization:

1.

Thaw and resuspend the 2X Hybndization Buffer (Vial 5, 6 or 7) by heating to 65-70°C for at least 10
minutes or until completely resuspended. Vortex to ensure that the components are resuspended evenly.
If necessary, repeat heating and vortexing until all the matenal has been resuspended. Microfuge for 1
minute. (See Hybndization Conditions, pg. 8, for help in selecting the appropnate buffer )

For each array, prepare a cDNA Hybridization Mix according to the tables below.
Optional: 1pl of Cot-1 DNA may be added to the cDNA Hybridization Mix {denature at 95-100°C for
10 minutes prior to use).
Note: 2X Enhanced Hybridization Buffer (\Vial 5) requires higher hybridization volumes due fo its
increased viscosity.

Option 1 (Recommended): Use of Enhanced Hybridization Buffer (Vial 5)

Glass Coverslip Size, mm 24x30 | 24x40 | 24x50 | 24x60
Final Hybridization Volume 30ul 38ul 48ul 58ul
cDNA (10l if Microcon concentrated or 10 10 20l 200
20ul from combined purifications)

LNA dT Blocker (Vial 9) 2ul 2ul 2ul 2ul
Nuclease Free Water (Vial 10) 3l Tul 2ul 7ul
2X Enhanced Hybridization Buffer (Vial 5) 15ul 19ul 24ul 20ul

Option 2: Use of Vial 6 or Vial 7 Hybridization Buffers

Glass Coverslip Size, mm 24x30 | 24x40 | 24x50 | 24x60
Final Hybridization Volume 26ul 34ul 43ul 50ul
CcDNA (10wl 1f Microcon concentrated or 10u 10ul 20pl 20ul
20ul from combined purifications)

LNA dT Blocker (Vial 9) 2ul 2ul 2ul 2ul
Muclease Free Water (Vial 10) Tul Sul Ol 3yl
2X Hybridization Buffer (Vial 6 or 7) 13ul 17ul 21pl 25ul

3. Gently vortex and briefly microfuge the cDNA Hybridization Mix. Incubate the cDNA Hybridization Mix

first at 75-80°C for 10 minutes, and then at the hybridization temperature until loading the array (see the
table located below step 5 for recommended hybndization temperatures). Pre-warm the microarrays to
the hybridization temperature.

Gently vortex and briefly microfuge the ¢cDNA Hybridization Mix. Add the cDNA Hybridization Mix to a
pre-warmed microarray, taking care to leave behind any precipitate at the bottom of the tube.
Apply a glass coverslip to the array. Incubate the array overnight in a dark humidified chamber at the
appropriate hybridization temperature:
Spotted DNA Vial 5 or 6 Buffer Vial 7 Buffer
Oligonuclectide 5562°C 43-50°C

PCR Product (cCDNA) 60-65°C 48-53°C

The hybridization temperatures recommended in this protocol are intended as a starting point and should be used as a
guide. It may be necessary to adjust the temperatures to meet the stringency requirements dictated by the nature of
the nucleic acids spotted on the array as well as the slide surface chemistry. In particular, increasing the hybrdization
femperature by 5°C may remowe non-specific signal.
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NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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Procotol 4: Post cDNA hyb washes

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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Post cDNA Hybridization Wash:

1

Prewarm the 2X S5C, 0.2%5DS wash buffer to:

s  60-65°C for PCR product (cDNA) arays
s 42°C for oligonucleotide spotted arrays

Remove the coverslip by washing the array in prewarmed 2X SSC, 0.2% SDS for 2-5 minutes or until the
coverslip floats off.* Additional time may be required to remove the coverslip when the 2X Enhanced
cDNA Hybridization Buffer (Vial 5) is used.

Wash for 15 minutes in prewarmed 2X SSC, 0.2%SDS.

Wash for 10-15 minutes in 2X SSC at room temperature.

Wash for 10-15 minutes in 0.2X S5C at room temperature.

Immediately fransfer the array to a dry 50mL centrifuge tube. Do this quickly to avoid streaky background

on the slide. Orient the slide so that any label is down in the tube. Centrifuge without the tube cap for 2
minutes at 800-1000 RPM to dry the slide. Avoid contact with the array surface.

Further optimization of wash conditions may be required to achieve optimal array performance. If necessary to reduce
background on the array, we recommend increasing the time of some or all of the washes to 15-20 minutes. Agitation
during washing may also help to reduce background due to non-specific binding to the surface of the array.

*Note: If the coverslip is difficult to remove, this may be an indication of drying. To prevent this problem from recurring
in future expenments, increase the total volume of the cDNA Hybridization Mix by adding equal volumes of Nuclease
Free Water (Vial 10) and 2X Hybridization Buffer (Vial 5, 6 or 7). In addition, ensure that the hybridization chamber is
properly humidified and sealed.

NOTES:

Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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Protocol 4: 3DNA hybridization

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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3DMNA Hybridization:

1.

Prepare the 3DNA Array 900MPX Capture Reagent (Vial 1). It is necessary o break up aggregates that
may form as a result of the freezing process.
a.  Thaw the 3DNA Array 900MPX Capture Reagent (Vial 1) in the dark at room temperature for 20
minutes.

b, Vortex at the maximum setting for 3 seconds and microfuge briefly.
C. Incubate at 50-55°C for 10 minutes.

d.  Vortex at the maximum setting for 3-5 seconds.

e.  Microfuge the tube briefly to collect the contents at the bottom.

Be sure to check the sample for aggregates prior to use and repeat vortex mixing if necessary.
Aggregates may appear as small air bubbles or flakes at the side of the tube below the surface of
the solution. Repeat steps a-e if necessary.

Thaw and resuspend the 2X Hybridization Buffer (Vial 6 or Vial 7) by heating to 70°C for at least 10
minutes or until completely resuspended. Vortex to ensure that the components are resuspendad evenly.
If necessary, repeat heating and vortexing until all the matenial has been resuspended. Microfuge for 1
minute. Caution: Do not use the 2X Enhanced cDNA Hybridization Buffer (Vial 5) in the 3DNA
Hybridization step.

For each array, prepare a 3DNA Hybridization Mix according to the table below.
Optional: 1l of Cot-1 DNA may be added to the cDNA Hybridization Mix (denature at 95-100°C for
10 minutes prior to use).
Note: For single channel expression analysis, use 2 5ul of Nuclease Free Water (Vial 10) in place of
the second 3DNA Capture Reagent.

Glass Coverslip Size, mm 24x30 | 24x40 | 24x50 | 24x60
Final Hybridization Volume 26ul 34ul 42ul 50ul
3DNA Capture Reagent #1 (Vial 1) 25u | 25u 2.5u 2.5ul
3DNA Capture Reagent #2 (Vial 1) 25u | 254 2.5ul 2.5ul
Nuclease Free Water (Vial 10) Sul 12ul 16ul 20u
2X Hybridization Buffer (\ial 6 or 7) 13ul 17ul 21ul 25

Gently vortex and briefly microfuge the 3DNA Hybridization Mix. Incubate the 3DNA Hybridization Mix
first at 75-80°C for 10 minutes, and then at the hybridization temperature until loading the array (see the
table located below step 6 for recommended hybnidization temperatures). Pre-warm the microarrays to
the hybridization temperature.

Gently vortex and briefly microfuge the 3DNA Hybridizaton Mix. Add the 3DNA Hybridization Mix to a
pre-warmed microarray, taking care to leave behind any precipitate at the bottom of the tube.

Apply a glass coverslip to the array. Incubate the array for 4 hours in a dark humidified chamber at the
appropriate hybridization temperature:

Spotted DNA Vial 6 Buffer Vial 7 Buffer
Oligonucleotide 55-65°C 43-53°C

PCR Product (cDNA) 60-65°C 48-53°C
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NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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Protocol 4: Post 3DNA hybridization washes

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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Post 3DNA Hybridization Wash:

After hybridization the slides are washed several times to remove unbound 3DNA molecules. Perform these washes
in the dark to avoid photobleaching and fading of the fluorescent dyes. To reduce fading of Cy5 post hybridization,
it may also be beneficial to include DTT in the first two wash buffers at a final concentration of 0.5-1mM. Be sure to
work with fresh DTT, as old or poor quality DTT may cause an increase in background visible as a “haze” in the Cy3
channel. Please refer to Appendix D for recommendations for reducing the degradation of Cy5 when performing
microarray experiments.

Caution: In the preparation of wash buffers, avoid the use of water that may cause damage Cy5/Alexa 647. As noted
in the Intemet List Serve, MilliQ® water has been shown to damage Cy5 (http:/groups.yahoo.com/group/microarray/
messages/2667). Also, be certain that any DEPC treated solutions have had all of the DEPC fully removed (DEPC is
a potent oxidizer). Altematively, we recommend the use of non-DEPC treated nuclease free solutions. Commercially
available solutions (water, buffers, etc.) from Ambion have been found to work well with Cy5 labeled microarrays. In
addition to Ambion water (Cat. No. 9934), we also recommend DI water from VWR (Cat. No. RC91505). Water from
Ambion and VWR have been validated for use with microarrays and do not contain components that will oxidize Cy5.

1. Prewarm the 2X S5C, 0.2%5DS wash buffer to 60-65°C.

2. Remove the coverslip by washing the array in prewarmed 2X SSC, 0.2% SDS for 2-5 minutes or until the
coverslip floats off.*

3. Wash for 15 minutes in prewarmed 2X 55C, 0.2%SDS.
4. Wash for 10-15 minutes in 2X SSC at room temperature.
5. Wash for 10-15 minutes in 0.2X SSC at room temperature.

6. Transfer the array to a dry 50mL centrifuge tube, orienting the slide so that any label is down in the tube.
Immediately centrifuge without the tube cap for 2 minutes at 800-1000 RPM to dry the slide (any delay in
this step may result in high background). Avoid contact with the array surface.

Further optimization of wash conditions may be required to achieve optimal array performance. If necessary to reduce
background on the array, increase the time of some or all of the washes to 15-20 minutes. Agitation during washing
may also help to reduce background due to non-specific binding to the surface of the array.

Proceed to Signal Detection, pg. 17, or first apply DyeSaver 2 coating (Genisphere Cat No. Q500500) to preserve
fluorescent signal.

*Note: If the coverslip is difficult to remove, this may be an indication of drying. To prevent this problem from recurring
in future experiments, increase the total volume of the 3DNA Hybridization Mix by adding equal volumes of Nuclease
Free Water (Vial 10) and 2X Hybridization Buffer (Vial 6 or 7). In addition, ensure that the hybridization chamber is
properly humidified and sealed.

Also note any concerns, mishaps, thoughts or questions of your own.
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NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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Protocol 5: Plasmid DNA Isolation

(Promega “Wizard Plus SV minipreps” procedure)

The protocol below is an abbreviated version of that found in the Promega technical
bulletin 225 (For more information, you may access this bulletin from the Promega web

page).

Note: Wear latex gloves, use sterile media and pipet tips, and take other precautions to
avoid nuclease contamination.

Use 1-5 ml overnight (O/N) cultures for strains carrying high-copy number plasmids and
up to 10 ml cultures for strains carrying low-copy number plasmids.

Production Of A Cleared Lysate:

Centrifuge the 3 ml O/N culture.

2. If you grew the culture in a 15 ml snap-cap tube, pellet cells directly in that tube
by centrifugation 5 min at 3,700 RPM in the Beckman table top centrifuge.

3. Pour off the supernatant and remove excess medium by blotting the inverted tube
on a paper towel.

4. Add 250 pl of Cell Resuspension Solution. Completely resuspend the cell pellet
by vortexing or pipetting.

Transfer the suspended cells to a sterile, 1.5 ml microcentrifuge tube.

6. Add 250 pul of Cell Lysis Solution. Mix by inverting the tube 4 times (do not
vortex). Incubate until the suspension clears, about 1-5 min.

(Note: It is important to observe partial clearing of the lysate before proceeding to
the next step: but, do not incubate longer than 5 minutes.)

NOTES:

Answer the questions in bold italics (above) in this space.

Also note any concerns, mishaps, thoughts or questions of your own.
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7. Add 10ul of Alkaline Protease Solution. Mix by inverting the tube 4 times.
Incubate for 5 min at room temperature. (The Alkaline protease inactivates
endonucleases and other proteins released during lysis.)

8. Add 350ul of Neutralization Solution and immediately mix by inverting the tube
4 times (do not vortex).

9. Centrifuge at 14,000 x g for 10 minutes at room temperature. (14,000 x g = top
speed in a microcentrifuge or ca. 16,000 RPM in a Sorvall SS-34 rotor with
microtube insert.)

Plasmid Dna Isolation And Purification:

1. Use one Spin column (filter) and one 2 ml Collection tube per sample (= one
DNA purification unit).

a. Insert the Spin column into the Collection tube.

2. Transfer the cleared lysate from above (about 850 ul) into a DNA purification
unit. (Avoid disturbing or transferring any of the white precipitate with the
supernatant.)

3. Centrifuge the supernatant at 14,000 x g in a microcentrifuge for 1 min at
room temperature.

a. Remove the Spin Column from the tube and discard the flow-through
from the Collection Tube.

4. Reinsert the Spin Column into the Collection Tube.

5. Add 750ul of Column Wash Solution to the Spin Column. (Note that the
Column Wash solution has been diluted with 95% ethanol. This has been
done for you.)

Centrifuge at 14,000 x g for 1 min. at room temperature.
7. Remove the Spin Column from the tube and discard the flow-through.
NOTES:

Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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a. Reinsert the Spin Column into the Collection Tube.
b. Repeat the wash procedure using 250ul of Column Wash Solution.
Centrifuge at 14,000 x g for 2 minutes at room temperature.

9. Transfer the Spin Column to a new, sterile 1.5ml microcentrifuge tube. (7ake
care not to transfer any of the Column Wash Solution with the Spin Column.
If the Spin Column has Column Wash Solution associated with it, centrifuge
again for 1 min. at 14,000 x g before transferring to the new 1.5 ml tube.

10. Elute the plasmid DNA by adding 100l of Nuclease-Free Water to the Spin
Column. Centrifuge at 14,000 x g for 1 min. at room temperature.

11. After eluting the DNA, remove the assembly from the 1.5 ml microcentrifuge
tube and discard the Spin Column.

12. The DNA is stable in water if stored at —20°C or below. For greater security,
suspend in 10 mM Tris-HCI, 0.1 mM EDTA buffer (=10T/0.1E). This may be
done approximately by adding 10 ul of 10 x 10T/0.1E buffer to the 100 ul of
eluted DNA.

13. Cap the microcentrifuge tube, label with a tough tag and a tough spot, and
store the purified plasmid DNA at —20°C or below.

Expected plasmid yield will vary depending on the plasmid, host strain, and growth
conditions. For a high copy number plasmid, expect about 2-5 pg. At 2-5 pg per 100 pl,
5 ul (ca. 100 — 250 ng) is usually sufficient for restriction site analysis in one gel lane.

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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PROTOCOL 6: AGAROSE GEL ELECTROPHORESIS

For a 3mm 1% gel:
1. Take 40mls 1X TBE in a 250 ml flask.
2. Weigh out .4 grams of high melting point agarose.
3. Slowly add it to the TBE while swirling.
4. Melt in the microwave (about 1 min)
a. Don’t let it boil over but make sure it bubbles up.

These are the directions for pouring a 3mm thick gel in a horizontal gel box
manufactured by Owl Separation Systems (model B-1). Because all gel boxes are
different and different applications may require different gel thicknesses, or agarose
concentration, you may have to re-calculate the volume of TBE and/or grams of agarose
to add.

To estimate well volume: multiplying length, width and depth of a single tooth of the
comb you will give you the cubic area of gel it will displace. Each 1mm of cubic area
corresponds to 1ul of well volume. Remember the gel comb clears the bottom of the gel
tray by about 2mm, so don’t forget to take into account gel thickness.

Some applications will call for more or less concentrated gels than the 1% gel in this
example.

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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PROTOCOL 7A: DNA EXTRACTION FROM BRAIN AND LIVER

Principle and procedure as reported by the manufacturer of DNAeasy Kits.

DNeasy Tissue Kits use advanced silica-gel-membrane technology for rapid and efficient
purification of total cellular DNA without organic extraction or ethanol precipitation.
Following cell lysis the DNA is selectively bound to the DNeasy membrane.
Centrifuging the samples then removes contaminants like proteins and divalent cations
that are still in solution.

The DNeasy procedure is simple.
1. Cells are first lysed using proteinase K.*

2. The buffer provides optimal DNA-binding conditions and the lysate is loaded
onto the DNeasy Mini spin column.

3. During a brief centrifugation, DNA is selectively bound to the DNeasy membrane
and contaminants pass through.

4. Remaining contaminants and enzyme inhibitors are removed in two wash steps.
5. DNA is then eluted in water or buffer.

6. The manufacturer claims DNeasy purified DNA typically has an A260/A280ratio
between 1.7 and 1.9, and is up to 50 kb in size, with fragments of 30 kb
predominating.

a. Is that what you get?

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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Important points before starting:

B Before using the DNeasy Tissue Kit for the first time, read “Important Notes” on pages
10—17 (These pages refer to the DNAeasy Tissue Handbook pages).

W If using fixed tissue, please refer to Appendices B and C (starting on page 30).

W All centrifugation steps are carried out at room temperature (15-25°C).

W Vortexing should be performed by pulse vortexing for 5-10 s.

B Optionally, RNase A may be used to digest RNA during the procedure. RNase A is not
provided in the DNeasy Tissue Kit (see “Copurification of RNA”, page 14).

Things to do before starting:

W Buffers ATL and AL* may form precipitates upon storage. If a precipitate has formed
in either buffer, incubate the buffer at 55°C until the precipitate has fully dissolved.

W Buffers AW1* and AW2 7 are supplied as concentrates. Before using for the first time,
add the appropriate amounts of ethanol (96—100%) to Buffers AW1 and AW2 as
indicated on the bottles. @ Prepare a 55°C shaking water bath for use in step 2 and a 70°C
water bath or heating block for use in step 3.

B If using frozen material, equilibrate the sample to room temperature.

PROCEDURE

1. Cut up to 25 mg tissue (up to 10 mg spleen) into small pieces, place in a 1.5 ml
microcentrifuge tube, and add 180 pl Buffer ATL.

Ensure the correct amount of starting material is used (see page 10). For tissues such as
spleen with a very high number of cells for a given mass of tissue, no more than 10 mg
starting material should be used. It is advisable to cut the tissue into small pieces to
enable more efficient lysis.

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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2. Add 20 pl proteinase K, mix by vortexing, and incubate at 55°C until the tissue is
completely lysed. Vortex occasionally during incubation to disperse the sample, or
place in a shaking water bath or on a rocking platform.

Lysis time varies depending on the type of tissue processed. Lysis is usually complete in
1-3 h. If it is more convenient, samples can be lysed overnight; this will not affect them
adversely. After incubation the lysate may appear viscous, but should not be gelatinous
as it may clog the DNeasy Mini spin column. If the lysate appears very gelatinous, please
see the “Troubleshooting Guide” on page 26 for recommendations. Optional: RNase
treatment of the sample. Add 4 ul of RNase A (100 mg/ml), mix by vortexing, and
incubate for 2 min at room temperature (15-20°C). Transcriptionally active tissues such
as liver and kidney contain high levels of RNA, which will copurify with genomic DNA.
If RNA-free genomic DNA is required, carry out this optional step. If residual RNA is
not a concern, omit this step and continue with step 3.

3. Vortex for 15 s. Add 200 pl Buffer AL to the sample, mix thoroughly by
vortexing, and incubate at 70°C for 10 min.

It is essential that the sample and Buffer AL are mixed immediately and thoroughly by
vortexing or pipetting to yield a homogeneous solution. A white precipitate may form on
addition of Buffer AL, which in most cases will dissolve during the incubation at 70°C.
The precipitate does not interfere with the DNeasy procedure. Some tissue types (e.g.,
spleen, lung) may form a gelatinous lysate after addition of Buffer AL. In this case,
vigorously shaking or vortexing the preparation before addition of ethanol in step 4 is
recommended.

4. Add 200 pl ethanol (96-100%) to the sample, and mix thoroughly by vortexing.
It is important that the sample and the ethanol are mixed thoroughly to yield a
homogeneous solution. A white precipitate may form on addition of ethanol. It is
essential to apply all of the precipitate to the DNeasy Mini spin column.

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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5. Pipet the mixture from step 4 into the DNeasy Mini spin column placed in a 2 ml
collection tube (provided). Centrifuge at >6000 x g(8000 rpm) for 1 min. Discard
flow-through and collection tube.*

6. Place the DNeasy Mini spin column in a new 2 ml collection tube (provided), add
500 pl Buffer AW1, and centrifuge for 1 min at >6000 x g(8000 rpm). Discard flow-
through and collection tube.*

7. Place the DNeasy Mini spin column in a 2 ml collection tube (provided), add 500
pl Buffer AW2, and centrifuge for 3 min at 20,000 x g(14,000 rpm) to dry the
DNeasy membrane. Discard flow-through and collection tube. This centrifugation
step ensures that no residual ethanol is carried over during the following elution.
Following the centrifugation step, remove the DNeasy Mini spin column carefully so that
the column does not come into contact with the flow-through, since this will result in
carryover of ethanol. If carryover of ethanol occurs, empty the collection tube and reuse it
in another centrifugation step for 1 min at 20,000 x g (14,000 rpm).

8. Place the DNeasy Mini spin column in a clean 1.5 ml or 2 ml microcentrifuge
tube (not provided), and pipet 200 ul Buffer AE directly onto the DNeasy
membrane. Incubate at room temperature for 1 min, and then centrifuge for 1 min
at >6000 x g(8000 rpm) to elute.

Elution with 100 ul (instead of 200 ul) increases the final DNA concentration in the
eluate, but also decreases the overall DNA yield.

9. Repeat elution once as described in step 8.

A new microcentrifuge tube can be used for the second elution step to prevent dilution of
the first eluate. Alternatively, to combine the eluates, the microcentrifuge tube from step
8 can be reused for the second elution step. Note: More than 200 ul should not be eluted

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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into a 1.5 ml microcentrifuge tube because the DNeasy Mini spin column will come into
contact with the eluate.

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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PROTOCOL 8B: RNA EXTRACTION

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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Profocol
Animal Tissues

RMNeasy Mini Protocol for Isolation of Total RNA from

Animal Tissues
Dietarrnining the cormect amount of starting material

It is essenhbal #o begin with the corredt amount of Essue in order io obiain optimal RMA
yield and purity with EMeasy columns. & maximum amaount of 30 mg tissee con generally
be praocassed with EMeasy mini-columns. For most fissues, the binding capacity of the

column | 103 pg RMA) and the bsing copoc#y of Bufer RLT will rot be excesded by these
omaunt. Averoge EMA vislds From vorious sources are given in Table 2 (poge 17)

Some lissuas such as spleen, parts of brain, lung, and fymus are moes difice o bee or
tend 1o Form precipibabes during the procadure . The wolums of lysis bulfer may nead b2 be
increased fo facilitole complete homogenizafion and to avaid significantly reducad yields,
DA conbaminalion, or dogging of the Rheosy column. See profocol for recommended
omaounts of besis baffer 1o use

Tatal BiA izclation from skeletal muscle, heart, and skin tissus con be difhcult dus 1o the

abundonce of conkactle profeins, conrechye hssue, ord colagen. The specialized prodocc]

in Appandix T |page %3] tncdudes o proteinase digeston and optimized REA isclation

procedure for these Rssues

If you have no infermation about the nature of your starting material, we recommend

starting with no more than 10 mg of fissue. Depending on the yield and purity chisined,

it may be possible to incease the amount of fissue to 30 mg.

Do not overload the column, Overloading will significantly reduce yield and qualiny.

Important notes before storting

- H uzing BMansy or Beasy Proled Kits far the firsd fime, read “imposant Poinds before
Using EMeasy Kik" [ooge 14|

- IF weokireg with BB for #he first Fme, read Appendix & (poge 38|

*  For best resulls, stabilize animal fisswes immediately in RMAfater RNA Stabilization
Reagent following the protocol on page 47, Tissues can be stored in RNAlater RMA
Stabilization Reagent for up ta 1 day a1 37°C, 7 days at 18-25"C, 4 weeks at 2-8°C,
ar far archival storage at —20°C or -80°C,

] Fresh, frozen, or RMAloter slobilized lizsws can be wsed, To freazs Eswue for lorg
lermn siorage, flashfreeze in liquid niragen, ond immediotkedy fransker 1o =705

Tissus can be slored for sevesal maonths g =705, To process, do nob alow hszue
lo thow during weighing or handling prior bz disruption in Buffer RLT. Homogenized
lizswa heoles [in Bolfer BLT, sten 4] can abso be stored af =70 C kor saveral morths
To process bozen hrsales, Fhow somples ord incubabe far 15-20 min of 37°C ina
weater bath bz dissobve sals. Confirue with step 5

= [-Mercoposthansd [1-ME must be added to Buffer BLT before vse. [I-ME is toxic;
dispense in a fume hood and wear appropriate protective dothing. Add 10l 5-ME
per 1 mil Buffer RLT. Buffer RLT is stabde for 1 month ofter addition of f-ME.

5&! Bfleazy Miini Hordback 06,2001
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NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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Buffer RPE is supplied s a concentrate. Before using for the first ime, add 4 velumes
of etfiane ($6—100%], as indicoted on the boftle, to obiain a working solufion

Generally, DMase digestion iz nol required since e BMeosy silicomembrone
technclagy efficiently removes mast of the DEA without DMase frealment. However,
Furdher DA remaval may be necessary for cerain BMNA applications that are sensitive
ta wery smoll amounis of DA |e.g., Toghan ET.FCR anohesis with a kewr-abundant
targel]. In thass cases, the small residual amaounks of DMNA remaining can be removed
using fhe EMaoseFree Dilosa Sel (cal. no. 79254) for the optional or-cclumn Dhlase
digestion (see page 99| or by a DMase digestion aler RMNA isoation. For on-calumn
Divdase digestion with the Bhosefree DMNaze Sal, prepare the DMaze | stock solution
as described on poge %9 before beginning the procedure

Bulfer RLT may farm o precipidate upon staroge. § necessory, redisachee by warming,
and then place al room temperature

Buffer BT and Buffer RW1 cordain o guansdme sof and are therelore not compabble
with disinfecting reagent: cordaining bleach. Guanidine is an irrilant. Take appropriate
sofely measures ard wear gloves when hardling

Al sleps of the Bheasy protocal showdd be pedormed at reom temperature. During
the proceduss, work guickhy

Al centrifugaticn steps are performed ot 20-25°C in o standord micraceririboge.
Ersure thai the -::n-triFl.g: does not cool below 20°C

Exccisie the fissue samiple from the animal or remeove it from storage. Remove RN Adaber
stabilized tissues from the resgent using forceps.
Determine the amount of fissue. Do not use more than 30 meg.

Weighing tissue is the most occurate way Io determine the amouwnt. See page 50 for
guidalines bo delermine the amount of starting malerial,

For RMAlater stabilized fissues:

I the entire piece of RNAlarer stabilized fissue con be used for RMA isclation, place
it directly into a suitably sized wessel for disrupfion and homogenization, and
proceed with step 4.

if enly a portion of the RMAlater stabifized tissue is to be used, phace the fissuve on a
dean surface far custing, ond cutit. Determine the weight of the piece fo be used, and
phoce it into a svitably sized vessel for homogenization. Proceed with shep 4.

R4, in the BERA\der freated fizsus 2 skl proteched while the lisswes is processad ol
18 ta 255, This allows culting and weighing of fissues ot ambient lemperahaes. I
is not necessary do cud the lissue on ice or dry ice or in a refrigeroied room. The
mEmoining kswue can ke ploced inlo REAlafer B Eaobilizalion E:ﬂgﬂnl for Further
storoge. Previously sobilized lissues can be siored af ~80°C without the reagent:

H-N-bu:.:.r kiimi Hordbock 062001 ﬁi
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Protocol
Animal Tissves

a2

For unstabilized fresh or frozen fissues:

If the enfire piece of tissue can be vsed for RMA isclation, place it diredtly into a
suitably sized vessel for disrupfion and homegenization, and proceed immediately
with step 4.

If enly a portion of the fissue is fo be used, determine the weight of the piece to be
used, and place it inks a suitably sized vessel for homogenization. Proceed immedi-
ately with stap 4.

Efd& in hsswes is not proleciad after harvesting unhl the somple i reoled with
EtlAdaler BMA Stabifizofion Reagent, flash frozen, or disnupted and homogenized
in profocal step 4. Frozen onimal Fssue should not be allewed o how dwing
handling. The relevant procedures should be camied 0wl as quickly as possible.

Mote: The remaining kash lissee can be ploced e BMALer BMA Stobilization
Reageard for stobilizalion (ses Protoccd for EMA Saabilization in Tissuas with RAlter
RMA Siabilization Reagent, poge 47). However, pravicusly rozen kissue samplas
Hearwe too showhy in the reogent, thus prevending it kom diflusing inlo the lissue quickly
cnowgh before the RMNA hegins o degrade.

Disrupt tissue and homogenize lysate in Buffer RLT. (Do nof use more than 30 mg
Fissne |
Disruphon and humn-gl:niznliun of animal hssue con be |:|nr'|:q:|rn'-c||:| |:|:|-' 4 alemafive
mathods (a, b, ¢, or d). See pages 20-24 far o more detoiled descriplion of disnapdion
ard homogenization metheds
Afer sorage in RMAlgfer RNA Stobiflization Reogent, lissues moy become slighthy
harder than Fesh or thowed hizsees. Desruphion and homogenization of hssee samples
uzing standard methods is usbally not a problem. For easier disrupbion ord homog
enizalion it is recommended to incraase the wolume of lysis Buber BLT 4o 00 pl as
recommendad for fissues thal are difficull fa hese.
Mote: Incomplete homogenizalion will lead o signifcantly reduced wiekis ard can
cause cloggmg of the BMNeasy column. Homogenizahion with rolor-staler homogenizers
genaralbe resuls in higher hobal BRA vislds Fion with ofher haomogenizoticn methods
a. Retor-stater homogenization:
Place the weighed {fresh, frozen, or RMAToter stabilized] tissue in a suitabty sized
wessel for the homogenizer. Add the eppropriate volume of Buffer RLT [see
betow]. Homogenize immediatdy using a conventional rotor-stator homogenizer
until the samgple is uniformly hormogeneous jusually 2040 5), Continue the protocel
with step 5.
Rotor-shator hamagenizaton simulionscusly disrupks and homogenizes the somple

Mote: Ensure that BME is odded & Bulfer BLT before wse |see “Impartant notes
before staring”|.

Rilpoay Mini Hordback 06,2001
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Amount of starting material Volume of Buffer RLT
=20 mg 350 pl or SO0 pl*
2040 30 mg A0 pl

* Lim 00 ol Bablar BUT f preponing BRA rom dmuen ther have Ssen slotsbzed in BMdioier Bhld
Sobnkrohos Feagan! or fal ore n'llll:':ulu'll:lJ:u-

b. Mortar and pesfle with GlAshredder homogenization:
Immedictely place the weighed (fresh, frozen, or RMAlsker stabilized) tissve in
liquid nitrogen, and grind thoroughly with a mortar and pestle. Decant fissue
powder and liquid nitrogen into an RMase-free, liquidnitrogen—cocled, 2 ml
microcendrifisge e [not supplied). Allow the liquid nitregen o evaporate, but
do vt alforw the tissue b thaw,

Add the appropriate velums of Buffer BLT {see below), Fiper the lysate directy
onto a QlAshredder spin column pheced in 2 ml colledion e, and centrifuge
for 2 min at maximum speed. Contine the profoecal with skep 5.

Grinding the sample vsing 0 marar and pesle will disopl he sample, Buk i will
not hamogenize it, Homogenization is camed out by centrifugotion through the

ClAshredder spin column
MNeate: Ersure thal BME is added o Buffer BLT before wes (see “Imporiant notes
bebore starking”).
Amount of starting material Volume of Buffer RLT
=20 mg 350 pl or &00 pl*
. 2040 30 mg A0 pl

" Lo 800 jol Boblar BLT o oeepormg BRA from dznses ot hores Soen shatabized in BhMiaier Bhld
Sotabirodion Feogant 2 tha! o Al 1 huaa

& Mortor and pestle with needle and syringe homoegenization:
Immediately place the weighed (fresh, frozen, or RNAlater stabilized] tissue in
liquid nitragen, and grind theroughly with a mortar and pestle. Decart fssue
powder and liquid nitregen info an RNase-free, liquidnitregen—~ocled, 2 ml
microcentrifuge tube ot supplied). Allow the liquid nitregen fo evaporate, but
do not alfow the tissue to thaw.

Add the appropriate volume of Buffer RLT (see below], ond homogenize by pass-
ing lysate at least 5 fimes through o 20-gauge needle fitted to an RMNase-free
syringe. Continue the protocel with step 5.

Grindirg the sample using o mortar and pesils will disrupt the sample, buk it will
not homoganiza it. Homogenizakon is carried cut wish the needia and syringe.

sanssi [Py

H.Nt:u.:.-'.“.-'llnl Hendback 06,2001 55’
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NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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Protocol
Animal Tissues

Mofe: Ensure that [i%4E i odded & Bulfer BLT bedore use [sae “Impartant nctes
betore :.1|:|r|ing""|

.ﬁmm#s&:ﬁngmﬁﬁd Valume of Butfer RLT
%00 mig 350 pl ar A00 W
20 o 30 mg SO0 pl

* s GHP ' Bt LT F prapaning #7404 Fon mesees ol dove hean snhirad b fidaloer B4
Slodicraben Raogeni as ot ore dificod o hyam

d. Mixer Mill MM 300:

See “Appendix E: Disruption ond Homogenization of RNAlsler Stabilized Tissves

Using the Mizoer Mill MM 3007 (page 101) for guidelines.

The Mixar Mill MM 300 simullonecusly disrupds and homogenizes he sample.
Centrifuge the fissue bysabe for 3 min of maximun speed in a miaeoenirifuge. Carefully
transher the supematant fo o new micocentrifuge tube inot supplied] by pipetting.
Wse only this supematant [lysate] in subsequent sheps.

In sare preparalions, very smal amounts of inscluble malerial will be present, making
Iha pedst invisdlba

Add 1 volumne (wsually 350 pl or 600 ) of 70% ethanal fo the cleared hysate, and
mix immediately by pipetting. Do ot centrifige. Continue without debey with step 7.
IF some bysabe is lost during seps 4 and 5, odjust volume of sthanal accardingly.

A precipitobe m:,ch-rm abter the addibion of ethanal, but this will not affect the Erdeasy
procedure.

Apply up to 700 pl of the sampde, including any precipitate that may have formed,
to an RiNeasy mini column placed in a 2 ml collection nebe upplied). Close the nbe
gently, and centrifuge for 15 s ar 28000 x g (=10,000 rpm). Discord the flow-
thraugh.

Feuss the colechon fube in wd=p 8

If the volume exceads 700 14, load dliquats successively ordo the EMeasy column,
ard centrifuge as above. Discard the Rowdhrough aBer each cenkifugation step.’
Optional: GHAGEM offers the RiNase Frae Diaze Sed |cab. re. 7P254) for corveniand
ancolumn Diose digestion during RMA purification. Generally, DiNase digesfion i
rod required since the RiNeasy silicomembrane fechnology efficiently removes most
aof the DRNA withow DMase rectmerd. However, further DA remowal may be

necessary for cerdain RMA applcalions fhat are sensifive. o very small amaunts of

DA |2.g., TagMan RTPCR anahysis with a lowabundard farged]. Fusing the Riase
Free Didaze Set, Follow the sleps shown on poges 99100 alter parfarming this step

Florasbirough conining Berer BT or Buer 89T ond & tharedore nod compasible wils Bleoch

Prlooxy Mini Hordback 06,2001
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NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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1o

Add 700 pl Buffer W1 to the RMeasy column. Close the tube genty, and centrifuge
far 15 s af 8000 x g [=10,000 rpm] te wash the column. Discord the flow-through
and colledion nbe.”

Skip this step # perfomming the opfional on-column Diase digestion [page 29).

Transfer the RMeasy column inte a new 2 ml collection tube [supplied). Pipet 500 pl
Buffer RPE anto the RMeasy column. Close the e gently, and centrifuge for 15 5 ot
=B000 x g (210,000 rpm] to wash the column. Discard the flow-fhreugh.

Reuse the collecion ube in step 10

Mate: Buler BPE s supplied o= o concendrafe. Ensure that ethanol is odded 1o Bufber
RPE before use {see "Imporiond noles bafore sharting ™)

Add anather 500 pl Buffer RPE o the RNeasy column. Close the tube gently, and
centrifuge for 2 min af 28000 x g {10,000 rpm] fo dry the KNeasy siioa-gel membrane.
Continue directly with step 11, or, to eliminate any chanoe of possible Buffer RPE
carryover, continue first with step 10a.

¥ i impariant o dry the RMeasy silicogel memibrane since residual edhoncl may inferfers
with downshream reactions. This cardrifugalion ensures that na ethanal is carried over
during elwion

Mate Foliowirg the centrifugatian, remaove the Rheasy mini cobuma from the collschion
tube corefully so the column does not contact the Bowttrough as thes will resull in
carryover of efhanol.

10a. Optional: Place the RMeasy column in a new 2 mi collecion tube [net supplied], and

1.

discard the old collection ibe with the flow-through. Centrifuge in @ micrecentrifuge
ot full speed for 1 min,

To elute, transfer the RMNeasy column ko a new 1.5 ml collection tube supplied). Pipet
30-50 pl RiNase-free water directly onto the ENeasy silico-gel membrane. Close the
tubse: gently, and centrifuge for 1 min at 28000 x g (=10,000 rpm] to elute.

if the expected RMNA yield is =30 pg, repeat the elution step (step 11] as described
with a second volume of RMase-free water. Elute into the same collection nds.

To cbioin o higher lobal RMA concenfralion, iz second elubon slep may be
performed by using the firs eluole (from step 1 1). Tha yeeld will be 15-30% |eas than
the yisld obtoined using o second volume of RMosehes waler, but the final
concendration will be higher

. Fl:l'ﬁ-‘\'ll.‘vl\\:l-\.lalli::'.'mﬂl Buffer BT o Ballor BWT ond o tbdmlore not eampaibis wikh Beoch:

H.Nt:u.'.-'.“.-'llnl Hordback 062001 ]

sanssi [Py
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PROTOCOL 8: PROTEIN ASSAY

Protein measurement of intact cells or solubilized proteins (BioRad protein assay)
From Darryl Horn MS thesis (2005)

Protein Measurements on intact cells

Pelleted cells were resuspended in 1 ml of 20mM Tris-HCI pH 7.5 buffer. In a
microfuge tube, 360 ul of cells and 40 ul 1M NaOH were mixed and heated to 90 °C for
10 minutes in order to lyse the cells and release proteins. To the lysed cells, 100 ul of
Bradford reagent (BIO-RAD; Hercules, CA) was added and allowed to incubate for 30
minutes at room temperature. The samples were read in a spectrophotometer at a
wavelength of 595 nm. Protein concentrations were determined by comparison to Bovine
Serum Albumin as a standard.

BioRad Microassay Procedure for solubilized protein samples

1. Prepare three to five dilutions of a protein standard which is representative of the
protein solution to be tested. The linear range of the assay for BSA is 1.2 to 10.0
ug/ml, whereas with IgG the linear range is 1.2 to 25 pg/ml.

2. Pipet 400 pl of each standard and sample solution into a clean, dry microfuge tube.

Protein solutions are normally assayed in duplicate or triplicate.

(NB* dilute proteins in an appropriate buffer (e.g. 50 mM ammonium
bicarbonate pH 8) to a concentration of 1 — 10 ug/ml. Overproduced protein
preparations may have concentrations as high as 1 -10 mg/ml!)

. Add 100 pl of dye reagent concentrate to each tube and vortex.

4. Incubate at room temperature for at least 5 minutes. Absorbance will increase over
time; samples should incubate at room temperature for no more than 1 hour. (go for
30°)

5. Measure absorbance at 595 nm. (measure against a reagent blank, and against a
wavelength (750 nm?) at which there is little absorbance from the reagent.)

(98]

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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PROTOCOL 9: POLYMERASE CHAIN REACTION

STANDARD

Simple procedure with a pre-programmed method (Program: REU-
PCR)

Step 1: 95°C; 2 minutes

Step 2: 94°C; Iminute

Step 3: 55°C; Iminute (range between 50°C and 70°C)
Step 4: 72°C; 2 minutes

Step 5: Repeat steps 2 thru 4, 40 times

Step 6: 72°C 5 minutes

Step 7: 4°C for 0 minutes (holds block at 4°C indefinitely)

50 ul reaction volume

10x (Mg free) reaction buffer 5.00 pl
25 mM MgCl, Solution, 5.00 pl
2 mM each dNTPs 5.00 pl
Primer F @ 20pmol/pul 0.25 pl
Primer R @ 20pmol/pl 0.25 ul
Taq DNA polymerase (usually 5 U/ul) 0.50 pl
DNA (50ng/ul) 1.00 pl
sterile ddH,O 33.00ul
Final volume 50.00 pl
NOTES:

Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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RT - PCR

Protocols for RT-PCR are like those for PCR except that they begin with an incubation to
allow reverse transcriptase activity. Reverse transcriptase elongates a strand of DNA
from the primer that is complementary to the mRNA sequence. The DNA is
complementary to the mRNA and, hence, is called cDNA. After cDNA has been made,
the RT-PCR sample is placed in a thermalcycler and the cDNA is amplified. Reverse
transcriptase will be destroyed by the first high temperature PCR incubation.

In a thin-walled 200 ul tube for each RNA sample you need the following:

Reaction Mix For RT Part Of The Reaction

5X Reverse Transcriptase Buffer w/ MgCl 4.0 ul
Reverse Primer (20pmol/ul) (100X) 2.0 ul
Control Primer 2.0 ul
100mM dNTP mix 3.0 ul
RNase inhibitor (40U/ul) need 20 U 0.5ull
MLV Reverse Transcriptase (200U/ul) 1.0 ul
RNA sample (100 ng/ul) 2.0 ul
RNAse free water 5.5ul
Total Volume: 20.0 ul

REU-RT program:

Step 1: 42° C for 60 min.
Step 2: 99° C for 5 min.
Step 3: 5° C indefinitely.

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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Reaction Mix for PCR Part of the Reaction:

PCR Water (depends) 11.0ul
cDNA from RT reaction 5.0 ul
10X Taq Buffer 2.0 ul
MgCl, (depends) 5.0 ul
20uM Forward primer 1.5ul
Taq DNA polymerase 0.5ul
Total volume 25.0ull
NOTES:

Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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PROTOCOL 10:

Sodium dodecyl sulfate (SDS) polyacrylamide gel electrophoresis

Reagents List:

Acrylamide/bis-acrylamide monomer stock solution (40% acrylamide/0.8% bis-
acrylamide). (*WARNING: non-polymerized acrylamides are neurotoxins! Wear
gloves, Avoid skin contact and inhalation.)

65% sucrose

10x Resolving gel buffer=  3.75 M Tris-HCI pH 8.8, =45.42 g Tris base/100
ml
1% SDS =10 ml 10% SDS/100
ml
Resolving gel overlay = Ix Resolving gel buffer
4X Stacking gel buffer = 0.5 M Tris-HCI pH 6.8, =6.06 g Tris base/100
ml
0.4% SDS =4 ml 10% SDS/100
ml
4x Running buffer = 0.1 M Tris-HCI pH 8.3, =12 g Tris base/liter
0.768 M glycine, = 57.6 g glycine/liter
0.4% SDS =4 g SDS/liter

TEMED (stored at 4°C) (Note: TEMED is toxic. We use only minute quantities, but
avoid breathing vapors.)

10% APS (ammonium persulfate): made fresh, stored up to a week at 4°C

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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4x SDS-PAGE Sample buffer = 40% glycerol,
200 mM Tris-HCI pH 6.8,
0.04% bromophenol blue
8% SDS

1.0 M DTT (dithiothreitol) in sterile ddH,O.
(e.g. 5mlof 1.0 M DTT. 100 pl aliquots stored at —20°C). DTT is a reducing
agent required to reduce disulfide bonds in proteins. DTT (or [1-mercaptoethanol,
another commonly used reducing agent) degrades rather easily and therefore DTT
is added to samples from a freshly thawed stock tube.

1.0 M Na,COs in sterile ddH,O.  (stored at —20°C, 4°C, or room temperature)

Preparation of 40% acrylamide/0.8% bis-acrylamide stock: (This stock will be
prepared for you, but if you ever need to prepare it, observe the following): Avoid
weighing acrylamide powder. Wear a dust mask if weighing is necessary.
The following is for preparation of the 30/0.8 stock solution from 100 g of acrylamide.
1. Pre-weigh a 500 ml flask. The final weight (= volume) of the solution will be
3333 ¢.

2. Add about 100 ml of ddH,O to the acrylamide reagent bottle.

3. Add a magnetic stir bar and stir gently until the crystals dissolve.

4. Pour this solution into the tared 500 ml flask.

5. Add 2.67 g bis-acrylamide (wear a dust mask and avoid breathing any dust from
the reagent).

6. Add ddH,O to a total weight of 333.3 g. Make sure the solution is well mixed but

avoid vigorous stirring and aeration.

7. Use a vacuum filter apparatus to filter the solution through an 0.45 um pore size
filter.

8. Store aliquots in dark or foil-wrapped bottles at 4°C. (Such solutions are usually
good for several months to a year. Gas with argon to prolong shelf life.)

Size standards for SDS-PAGE

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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Bio-Rad “Low” molecular weight standards

Figure 4 shows the six standards, 14.4 kD to 97.4 kD, in the Bio-Rad "Low Molecular
Weight" SDS-PAGE standards preparation (Bio-Rad cat no. 162-0304). The
concentrated standards (approximately 2 mg/ml of each protein) supplied by Bio-Rad are
diluted 1:20 and used at 5 pul per lane in a mini, vertical protein gel electrophoresis
apparatus.

Note: we may also use different standards that may be handled differently. These will
have special instructions.

Preparation of diluted standards (in SDS-PAGE sample buffer but without DTT or
Na,CO3)

For 4 loadings For 40 loadings
Concentrated standard 1 pl 10 pl
ddH,O 10 pl 100 pl
4x SDS-PAGE sample buffer Sul 50 pul
Total volume 16 ul 160 ul

(Diluted standards are stored in aliquots at —20°C)

Treatment of diluted standards for loading onto the gel

For one gel lane For 2 gel lanes
Diluted SDS-PAGE standards 4 ul 8 ul
1.0 M DTT (freshly thawed) 0.5 ul 1 ul
1.0 M Na,COs 0.5 pl 1 pl

1. Per gel lane, transfer 4 pl of Diluted standards into a micro tube, add 0.5 pl of fresh
1.0 M DTT and 0.5 pl 1.0 M Na,CO; as shown in the table above.

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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2. Boil standards or samples for 50 seconds. Centrifuge a few seconds to collect the

condensation.

3. Load 5 pl of the mixture per gel lane. (This amounts to 2.5 ug of protein per band.)

Phosphoriase b

Bonane serum
albusmin

Chealipumin

Carbonic
anhydrase

Soyedn irypsin
irdibitor

LSOy

NOTES:

——
-
-1

97.4
66.2

45.0

31.0

21.5

14.4

Figure 4. SDS-polyacrylamide gel showing Bio-
Rad "Low" molecular weight standards.

4-20% gradient gel stained with Commassie R-250.
Molecular weights are in kDa.

Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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Mixtures for casting gels in the Hoefer dual gel casting stand
(for 30% acrylamide stock solution)

RESOLVING GEL
(volumes given are for two 0.75 mm thick gels)

10% acrylamide | 12% acrylamide 14% acrylamide
Stock solutions
30% acrylamide-0.8% bis 3.35ml 4.0 ml 4.67 ml
65% sucrose 0.75 ml 0.75 ml 0.75 ml
10x resolving gel buffer 1.0 ml 1.0 ml 1.0 ml
ddH,O 4.9 ml 4.22 ml 3.55ml
TEMED 8 ul 8 ul 8 ul
10% APS 27 ul 27 ul 27 ul
Total volume 10 ml 10 ml 10 ml
STACKING GEL

(volumes given are for two 0.75 mm thick gels)

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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Stock solutions

30% acrylamide-0.8% bis 1.06 ml
4x Stacking gel buffer 2.0 ml
ddH,O 4.89 ml
TEMED 6.4 ul
10% APS 43.2 ul
Total volume 8 ml

NOTES:

Answer the questions in bold italics (above) in this space.

Also note any concerns, mishaps, thoughts or questions of your own.

Worksheets121



NSF-REU Proteomics and Genomics Techniques Workshop --------------- Worksheets 122

SDS-PAGE (v.
03.3)

Mixtures for casting gels (e.g. BioRad Protean III system)
(40% acrylamide stock solution)

RESOLVING GEL (volumes given are amply sufficient for two 0.75 mm thick
gels)

Mixtures for 40% acrylamide (37.5:1 acrylamide:bis-acrylamide) stock:

10% acrylamide | 12% acrylamide 14% acrylamide
Stock solutions
40% acrylamide 2.5 ml 3.0 ml 3.5 ml
(37.5:1 acrylamide:bis)
65% sucrose 0.75 ml 0.75 ml 0.75 ml
10x resolving gel buffer 1.0 ml 1.0 ml 1.0 ml
ddH,O 5.69 ml 5.19 ml 4.69 ml
TEMED 10 pl 10 pl 10 pl
10% APS 50 pl 50 pl 50 pl
Total volume 10 ml 10 ml 10 ml
NOTES:

Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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Note greater Temed and APS concentrations. Gels will polymerize more easily but also
faster!

STACKING GEL

(volumes given are amply sufficient for two 0.75 mm thick gels)

Stock solutions 4% acrylamide
40% acrylamide 0.8 ml
(37.5:1 acrylamide:bis)

4x Stacking gel buffer 2.0 ml
ddH,0O 5.14 ml
TEMED 10 pl

10% APS 50 pl
Total volume 8 ml

Preparation of SDS-polyacrylamide gels (Hoefer dual gel
caster)

Pouring the resolving gel:
1. Clean gel plates, spacers, and combs with dH,O and ethanol.

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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2. Assemble gel “sandwiches” with one opaque (white notched) silica gel plate and one
clear glass plate each. Note the T-shaped spacers. See the Hoefer manual for detailed
instructions.

3. Clamp one or two gel ‘Sandwiches into the dual gel caster.

4. Prepare an appropriate volume of resolving gel solution. (Use a 12% acrylamide
solution for separation of ca. 12 kD to 60 kD proteins.) Add reagents in order into a
25 or 50 ml flask. Wear gloves. Mix reagents by gentle swirling. Avoid aeration or
introduction of air bubbles.

5. Add TEMED and APS last! After addition of the APS, you will have approximately
2-3 min to pour the gel before the acrylamide polymerizes. You may keep your
acrylamide solution on ice if you wish to slow down the polymerization.

(Note that if you want more time before the gel polymerizes, keep the polyacrylamide
solution cold!)

6. Once TEMED and APS is added, use a Pasteur pipet to gently allow the resolving gel
solution to slide between the plates into the gel “sandwich.” Avoid air bubbles! Add
only enough resolving gel solution to allow for an adequate stacking gel layer on
top. The depth of the stacking gel layer should be equivalent to the expected depth of
your sample in the wells.

7. After addition of the resolving gel layer to an adequate depth, gently add 1x resolving
gel buffer to form a layer (about 0.5 cm deep) over the acrylamide. Note that
acrylamide requires relatively anaerobic conditions for polymerization.

Note: to test whether your polyacrylamide solution will polymerize, pull a small amount
of the remaining solution into a Pasteur pipet. Polymerization should occur within 5
minutes.

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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Pouring the stacking gel

1.

[98)

After the resolving gel has polymerized (about 30 min), pour off the 1x resolving gel
buffer layer and carefully wick dry with a piece of filter paper.

. Insert a comb (of appropriate thickness) between the gel plates.
. Prepare an appropriate volume of stacking gel buffer (see above). Again avoid air

bubbles and aeration.

. Once TEMED and APS are added, you will again have about 2-3 min to pour the

stacking gel.

. With a Pasteur pipet, carefully allow the stacking gel mix to flow between the gel

plates and to surround the comb which will form loading wells in the polyacylamide.

. Allow the stacking gel to polymerize (about 30 min). If you do not wish to use the gel

immediately, remove the gel from the casting stand, wrap in plastic wrap, and store at
4°C.

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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Running SDS-PAGE gels

(Instructions are for the Hoefer “Mighty Small” apparatus. Bio-Rad instructions will be
somewhat different.)

Sample preparation, gel loading, electrophoresis, and staining:

1. Each sample is mixed in a micro tube with 4x SDS-PAGE sample buffer, 1.0 M DTT,
and 1.0 M Na;COs in ratios of 11 pl sample + 5 pl 4x buffer + 2 ul DTT + 2 pl
Na,COs as described above. (Total sample volume is 20 pl)

2. Samples and standards are boiled for 50 sec and then centrifuged briefly to collect
condensed vapors.

3. Install the polymerized gel sandwich onto the electrophoresis unit as shown in the
Hoefer manual (To aid loading, the "well template" may be clamped to the front of
the gel plate). If only one gel sandwich is used, clamp a glass plate where the second
gel would be installed. Dilute the 4X Running Buffer to 1X and add ca. 75 ml to the
top and bottom buffer chambers. Avoid bubbles and make sure that the tops of the
wells are covered.

4. Load samples carefully into the wells (use e.g. a micropipetor with capillary tips or a
Hamilton syringe). Avoid bubbles. The samples should sink to the bottoms of the
wells. With the 10 slot comb (0.75 mm thick gel), a maximum of ca. 15 pl may be
loaded into each slot. Into one lane, load 5 ul of BIO-RAD low molecular weight
protein standards (equivalent to about 2.5 pug protein per band).

4. Attach the cover and the electrical leads. SDS is negatively charged; therefore
proteins migrate toward the positive (+) pole. Attach the positive lead to the bottom
of the gel. For one gel use ca. 20 mA constant current (40 mA for two gels). Allow
the blue dye front to migrate to the bottom (about 30-60 min).

5. Turn off the current, detach the leads, and remove the gel plates. Work over a plastic
tray and gently pry the gel plates apart with a plastic spatula. Prepare the gel for
staining with Coomassie blue (or with the fluorescent AllIPro™ (Promega) reagent)
as described below:

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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SDS-PAGE:

Fixation and staining with Coomassie Blue R-250
Carefully place the gel into a tray or Petri dish that contains 0.125% Coomassie Blue
R-250, 40% methanol, and 7% acetic acid. Stain with gentle agitation for 30 min to
overnight. Pour the stain solution into the "Used Protein Stain" bottle and pour
destaining solution (40% methanol, 7% acetic acid) over the gel. Agitate gently a few
minutes to overnight. Change the solution if necessary (save the destain in the "used
destain" bottle). Bands should become visible. Dry the gel between cellophane
sheets as described separately.

(For "Western" (immuno) blotting, do not stain the gel with Coomassie blue but
rather proceed as directed in the Western blot protocol.)

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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PROTOCOL 11: WESTERN BLOTTING

Western (Immuno) blotting: electro-blot transfer

1. Separate protein samples by electrophoresis on an SDS-polyacrylamide gel (e.g.
BioRad Protean III apparatus. See the protocol sheet for the specific apparatus.)

2. Wash gel 2-3x in dH,O about 5 min. and then in 1 x TGM transfer buffer for 15 min.

3. Cut Immobilon-P (PVDF) membrane to size. Wear gloves, use a metal ruler and
razor blade, do not waste any membrane (It's expensive!).

4. Wet membrane in 100% methanol 1-2 sec (once wet do not allow the membrane dry),
then wash in about 500 ml dH,O for 5 min, and soak in 1x TGM transfer buffer for
about 15 min.

5. Mark the upper left corner of the membrane with a small diagonal cut and then set up
the transfer stack according to the instructions for the Owl/Fisher Semi-Sry blotter.
(Do not allow the membrane to dry). OBSERVE THE CORRECT POLARITY!

T
i

]
Stphoatobetibobt b b R

— membrane

P77 777777773
— gel
|

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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6. Transfer conditions for the Owl/Fisher Semi-Dry Blotting Unit (FB-SDB-2020).
Recommended conditions are constant current of 0.8 mA/cm? of gel surface. For
two 10 x 8 cm mini-gels, try 160 mA constant current. *Use the blotting power
supply. Transfer should be completed in 30-120 min.

[For transfer in a tank-style apparatus: use 25 Volts for 30-60 min. Keep current at less
than 1 Amp (the reading will be about 0.2-0.4 Amp). Caution, this is a potentially
hazardous current. Do not transfer for more than 1 hour or damage may occur to
the plate electrodes.|

7. Turn off the power supply. Take down the blotting stack. Mark the positions of the
wells. Mark the lane that contains the protein standards. You need to cut this off from
the rest of the membrane for staining in Amido Black stain. Rinse the blotting
apparatus in H;0 and dH0.

8. Allow the membrane to dry. Store between blotting paper (envelope style) until needed
for the antibody crossreaction step.

9. Amido Black staining for protein visualization (0.1% Amido Black in 10% Methanol,
2% acetic acid). Cut the lane(s) to be stained away from the rest of the membrane,
stain in amido black solution for 10 min, destain with the Amido Black Destains I and
IL.

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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Detection of specific antigens on protein (""Western'') blots

Primary and secondary antibody binding reactions:

1. Wet blot in methanol (few seconds)

2. Rinse blot in ddH,O

3. Place blot into a Petri plate or small plastic tray (or a sealed e.g. 50 ml tube) and
equilibrate for 5 min in buffer A (20 mM Tris-HCI pH 7.5, 0.15 M NaCl, 0.05%
Tween). Use e.g. 50 ml for a 100 cm? blot.

4. Incubate blot with gentle agitation 1 h at 37°C in buffer A + 5% nonfat dry milk
powder (e.g. 50 ml for a 100 cm? blot). Other temperatures are OK also.

5. Incubate blot with gentle agitation ca. 2 h at room temperature (R/T) in a
predetermined dilution of the primary antibody (anti glial fibrillary acidic protein) in
buffer A + 1% nonfat milk. Use ca. 10 ml per 100 cm? blot (= 1l of primary
antibody per 10 ml buffer).

6. Wash 3-4 times 5 min each with buffer A + 0.1% nonfat milk.

7. Incubate blot with gentle agitation 1 h at R/T in a predetermined dilution of goat anti-

rabbit horse radish peroxidase conjugate (anti-rabbit-HRP) in buffer A + 1% nonfat

milk. (= 0.5ul of anti-chick-AP in 10 ml buffer).

Wash 3 times 5 min each in buffer A + 0.1% nonfat milk.

9. Wash 2 times 5 min in phosphate buffered saline (PBS: 136mM NaCl, 2.68 mM KCl,
10.1mM Na,HPO,, and 1.76mM KH,POy).

10. Incubate the blot for about 5 min. in PBS and 0.3mg/ml diaminobenzidine and NiCl,
(DAB; one 10mg tablet of DAB in 30ml PBS. Stir the solution for about 15min then
filter through Whatman #1 filter paper. Add 0.3mg/ml NiCl,.) PROTECT FROM
LIGHT.

11. Add 0.03% H,0O; to the blots and DAB solution.. PROTECT FROM LIGHT, but
check development of substrate every 5 min or so.

12. When sufficiently developed, wash the blot in several fast changes of dH,O. Dry and
store between pieces of paper towel or filter paper. It can also be mounted in your lab
notebook.

>

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.



NSF-REU Proteomics and Genomics Techniques Workshop --------------- Worksheets 132

NOTE: DAB is a potent carcinogen. Wear gloves, work carefully, clean up spills. To
inactivate its damaging effects, wipe with bleach or add bleach to liquid reagents.

NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.
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PROTOCOL 13: RESTRICTION ENZYME DIGEST OF PLASMID
DNA

For a single digest:
1. Quantify your plasmid extraction.

2. Make a working solution of plasmid DNA that is 25ng/ul
a. You need to digest 1.0 — 2.0 ng of plasmid DNA

Add 40pl of plasmid DNA to a 1.5ml microfuge tube.
Add 5 ul of BSA (1Img/ml)

Add 5 ul of NEB buffer (depends on enzyme)

Add 0.5 ul of Enzyme.

SNk w

Incubate for 2 hrs at 37°C then heat 5 min. at 65°C.

For a double digest:

Add 40pl of plasmid DNA to a 1.5ml microfuge tube.
Add 5 ul of BSA (1Img/ml)

Add 5 ul of NEB buffer (depends on enzyme)

Add 5 ul of NEB buffer (depends on enzyme)

Add 0.5 ul of Enzyme #1

Add 0.5 ul of Enzyme #2

A

Incubate for 2 hrs at 37°C then heat 5 min. at 65°C.

For both single and double digests

NOTES:

Answer the questions in bold italics (above) in this space.

Also note any concerns, mishaps, thoughts or questions of your own.
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NOTES:
Answer the questions in bold italics (above) in this space.
Also note any concerns, mishaps, thoughts or questions of your own.



