BIOL 121 Curriculum & Set-Up Guide

Manual: https://www.121cellmetagen.com

Lab Schedule

Lab Materials List & Set-Up

First week of term Labs do not meet
Clean and organize

Lab 1 Diabetes Data
No Lab Set-up Required: Diabetes research, hypothesis generation and introduction to statistics

Lab 2 (online in the fall) Data Analysis & Conclusions

No Lab Set-up Required: Graphing, statistics, and interpretation


https://www.121cellmetagen.com/

Lab 3 Macromolecules & the Glycemic Index

MATERIALS AT EACH STATION

In Kit:
e stirring rods e chemical indicator keys (handouts)
e graduated cylinders e sample containers for collection of 5
e Dbeakers unknown solutions
e test tube rack e 1-—400 mL beaker labeled DI H.O
e testtubes e 4 -250 mL beakers labeled with positive
e labeling tape controls: Glucose +, Starch +, Protein +,
o funnel Lipid +
e cm/mm ruler Glycemic index scores (handout)

minimum of 24 test tubes
digital balance
weigh boats

In Addition to Kit:
e pipettes and tips
e 3 - nalgene bottles: Sudan Dye Solution,
Benedicts, Biuret & lodine in brown jar (see
Mark for dilution)

MATERIALS IN LAB

gloves (S, M and L)

water bath with test tube clamps

Hazardous Waste Container (see Mark)

3 stations of “unknown” prepared food samples for testing: sprite, diet sprite, white grape juice,
nonalcoholic beer, potatoes (from flakes), apple jelly, beans, yogurts, chicken broth, butter, cereal and
whole and skim milk (or some close mix)- volume TBD (Mountjoy will prep Monday AM)

Solution PREPARATION: Purchased Already Prepared! If needed Mark will do this!!!
BENEDICTS Solution:

. 173g Sodium Citrate BIURET SOLUTION
. 100g Sodium Carbonate o 42ml 40%NaOH
. 800ml H20 o Bring volume to 175ml with H20
o filter if needed J Add CuSO4 solution slowly
. Solution I J 10ml H20
o 17.3g CuSO4 . 0.16g CuS0O4. 5 H20
o 100ml H20 . 1.25ml NH40OH
o Combine both solutions, bring volume to
One liter.

Special CONSIDERATIONS/notes

All waste goes in hazardous waste
o Prepare 2 Roll Bottles of Starch (1%), Glucose (10%), and Protein- Refill as needed
1L of Sudan Dye Solution (0.5%) needs to be made ahead every day: Xx grams of Sudan Dye in
xxxmL of 95% ETOH
e Biuret Nalgene Bottles must be washed out at the end of the week
e Walmart List: These will only be put on the list for Mark if we do not have enough already.
o 1 gallon whole milk o 1 gallon white grape juice
o 1 gallon skim milk o non-alcoholic beer (O’ doul’s)
o 1 bottle squeeze butter o canned white beans




1 bottle squeeze jelly (apple please)
1 quart cottage cheese

2 quarts yogurt

1 box instant mashed potatoes

Sprite (2 Liter)

Diet Sprite (2 Liter)

eggs (for protein solution)
1 Box rice Krispies

O O O O
O O O O

Exercise |. The Pipette Challenge

First each group member should practice using the pipette.
Use the water in the beaker labeled "distilled water" or "Di H20."
It's easy to test if you are using the pipette correctly. Use the digital balance to obtain the mass of your

sample.
Remember! In the metric system, you can covert between types of measurement: From length to volume to
mass: 1cm3 = TmL = 1g. Ex) 4.3mL in your pipette should weigh exactly 4.3g. Ex)

150uL = 0.15mL, should weigh exactly 0.15g.

After everyone has tested themselves, call over your instructor. Each of you will draw up a requested volume,
predict the mass it should weigh, and test your accuracy. Once you passed this challenge to your instructor's
satisfaction, you can move on!

Exercise lll. Can you use chemical indicators to predict the glycemic index of
unknown food items?

1.

© N o w

10.

11.

If anyone in your group feels uncertain about the concepts of macromolecules, chemical indicators or the
Gl, please review the pre-lab together until everyone feels confident. If you notice a lab mate falling behind,
encourage them to spend more time in preparation for labs in the future.
Download the Lab 3 Notebook Guide from the sidebar.
Identify the chemical indicators you will use. You may not use the SUDAN IV indicator which tests for lipids.
Ask your TA to clarify.
Identify the positive (C+) controls needed for each molecular test.

1. Egg albumin (C+ for protein... so it's the C+ for which indicator?)

2. Starch (C+ for polysaccharides... so it's the C+ for which indicator?)

3. Glucose (C+ for monosaccharides... so it's the C+ for which indicator?)
Identify your beaker of distilled water to serve as the negative control (C-).
Collect your unknown samples using the vials provided in each group’s tub.
Download and follow the Lab 3 Notebook Guide from the sidebar.
As you begin to design your experiment, refer to the protocols for each indicator in the sidebar. The
protocol will explain exactly how the indicator works and what the testing procedure is.
Work through the first four steps in your lab notebook guide. Once you have designed your procedure move
on to designing your data table. Here's an example.
Get approval from your instructor to proceed with your tests as designed. Be sure notes are taken and data
are recorded throughout. Also, take photos as you move through for reference.
Once you have tested your unknown food samples, and completed your data table, provide your results in
the class data table. This will either be on the board or in Excel on the presentation screen.



https://www.biol121fall20.com/uploads/4/0/4/3/404373/chemical_indicators_lab_2.png
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lodine Test for Starches

Procedure

1. Place 5mL of your sample into a clean test tube.

2. Don't forget to set up your positive and negative controls: C+ = starch solution, C- = distilled H,0.
3. Add 0.15mL (150uL) of iodine to the test tube.

4. Swirl the tubes and observe for a color change. A blue/black color indicates the presence of starch.

Results Interpretation

How does this work?

There is a transfer of charge between the starch
and the iodide which changes the spacing in the
starch molecule. This change results in the
starch-iodide complex absorbing light at a
different wavelength, resulting in an intense
blue/black color.

Affect on Glycemic Index Score

= Lower

NEGATIVE Starch POSITIVE
Solution

Benedict’s Test for Simple Sugars

Procedure

. Approximately 1 mL of sample is placed into a clean test tube.

. Don't forget to set up your positive and negative controls: C+ = glucose solution, C- = distilled H,0.

. 2 ml of Benedict's reagent (CuSO,) is placed in the test tube.

. The solution is then heated in a boiling water bath for 3-5 minutes.

. Swirl the tubes and look for a color change in the solution of test tubes or precipitate formation at high
levels.

OHEWN =

How does this work?

Results Interpretation Some sugars are capable of transferring
hydrogens (electrons) to other compounds, a
process called reduction. When reducing sugars
are mixed with Benedicts reagent and heated, a
reduction reaction (redox) causes the Benedicts
reagent to change color. The color varies
depending on the amount of and type of sugar.

e TRACES  MODERATE Ycis Affect on Glycemic Index Score

0% 011005% 0510 1.5% >2% - M.
e forbscs s o = Higher
\ I\ v J (Glucose is 100)
NEGATIVE POSITIVE

Sudan |V Test for Lipids

Procedure

1. Place 1mL of your sample into a clean test tube.

2. Don't forget to set up your positive and negative controls: C+ = oil solution, C- = distilled H,0.
. Add 1mL of additional distilled water to each tube.

. Add 0.3mL (300uL) of Sudan IV to each tube.

. Look for red areas to form inside the solution either in clumps or layers.

. Well dispersed color = negative results.

oOMbsWw

How does this work?
Results Interpretation Sudan IV turns fats red. Sudan IV is non-polar

(not soluble in water) and sticks to the nonpolar
lipids (also not soluble in water). If lipids are
present in the solution, you will see darker red
areas where the Sudan has stained the lipids.
Often the lipids may float towards the top of the
test tube.

Affect on Glycemic Index Score

U 7 R = o, Mixed with Starch = Lower
ki W

Alone =0

POSITIVE NEGATIVE




Biuret Test for Proteins

Procedure

. Place 4mL of your sample into a clean test tube.

. Don't forget to set up your positive and negative controls: C+ = egg albumin solution, C- = distilled H,0.
. Add 1mL biuret solution of to each tube.

. Mix the contents of each tube by tapping the side of the tube gently against your palm

. A color change from light blue to purple indicates a positive result with protein present.

. No color change after mixing contents indicates a negative result (no protein).

O E WN =

Results Interpretation
How does this work?

Protein polymers comprise amino acid

monomers held together by peptide bonds. The

biuret reagent (copper sulfate in a strong base)

reacts with peptide bonds causing a color

No change.
Protein

Protein
Present -
Affect on Glycemic Index Score

Mixed with Starch = Lower

Alone =0

Exercise Ill. Can you use chemical indicators to predict the glycemic index of
unknown food items?

Procedure

1. If you're not confident with the Glycemic Index (Gl), review the "Do you know enough?" section of our Pre-
Lab.

2. Use your test results for each unknown item to predict what the Glycemic Index score might be, step 5 in lab
notebook guide.

3. You should decide on a single number, and a range, and order the unknowns from highest to lowest
predicted Gl score. Don't forget about the link between Gl score and blood glucose levels!

4. Once complete, ask your instructor to provide you with the key, which will give you the name and Gl score
for each food item.

5. Complete your lab notebook guide.

6. Ensure all members have an electronic copy for reference and be ready to upload your Lab 3 Notebook
Entry in the LABridge before we meet again next week.



https://www.biol121fall20.com/uploads/1/3/1/1/131168862/gi_explained.png
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Diffusion, Osmosis & Cell Signaling

MATERIALS AT EACH STATION
In Kit: o Labeled “Solution 1”: 150 mL

stirring rods

isotonic (low (1%) glucose
concentration)

e graduated cylinders
e beakers o Labeled “Solution 2”: 150 mL
e test tube rack hypertonic (high (10%) glucose
e testtubes concentration)
labeling tape o Labeled :Solution 3”; 150 mL
: funne|g P hypotonic (distilled water)
e cm/mm ruler ¢ Small beaker labeled “Internal cellular

In Addition to Kit:

digital balance and weigh boats
pipettes and tips

one petri dish with holes

Droppers: 2.5% Methylene blue, 0.25%
Methylene blue, 2.5% kMnO4, 0.25%
kMnO4

3 250mL beakers:

MATERIALS IN LAB

solution” with 100 mLs of SoL at same low
(1%) glucose concentration

Benedict’s indicator

Benedict’s key handout

6 dialysis “cell” clamps

DI water - control (labeled in beaker)
glucose test strips

gloves (S, M and L)
water bath with test tube clamps
Hazardous Waste Container (see Mark)

wash buckets to collect dirty agar plates
(Collect this every day)
dialysis tubing (cut 8 strips morning of lab

an soak in D.1. H20)

Beakers (600mL) Labelled Dialysis Tubing:
dialysis tubing soaking in beaker (at least 24
strips)

agar plates with 4 holes (3/Group for each

section) KEEP IN REFRIGERATOR .
Oven set at 32°C

e Trash can label “Agar Waste”

e tongue scrapers for scraping Agar waste

Solution PREPARATION

e 4 solutions: determine concentrations
o Solution 1: isotonic (low glucose concentration) = 200mLs/station (*8) ~ 2L/section
o Solution 2: hypertonic (high glucose concentration) = 200mLs/station (*8) ~ 2L/section
o Solution 3: hypotonic (distilled water)
o Internal cellular solution at 1% glucose concentration = 100mLs/station (*8) ~ 1L/section

SPECIAL CONSIDERATIONS/ NOTes

Need to order more tube clamps? = | think we need 10 more = $60.00

Need to order glucose test strips = 400 (320 minimum) = $10 for 50 = $80.00
Ask Mark about Hazardous Waste Container

Agar plates are under the bench behind Mark’s hood- REUSE them
Calculate how many plates will be needed and make 40 exta




Exerc

ise |. Predict the condition of diabetic patients: Hyper or Hypoglycemic?

1.

9.
10.
11.

12.
13.
14.
15.
16.
17.
18.
19.

20.
21.

Exerc

Create 3 cells: Today we will use dialysis tubing as a substitute for a cellular membrane as both are semi-
permeable. The tubing has been pre-cut into 15cm segments and is soaking in a beaker of DI water at your
station.

You've likely heard of kidney dialysis before, in which a cellulose membrane tube is used to filter a patient’s
blood removing waste and excess solutes, in place of failing kidneys. Dialysis tubing is semi-permeable,
glucose is too large to quickly pass through, so it is a good stand-in for a cell membrane.

Get your tubing out of your beaker labeled "Dialysis Tubing/CELLS." Gradually roll the tubing between
your fingers and thumb to open it up.

Fold over one end of the tubing and clamp with clip to create leak-proof seal.

Using a funnel and graduated cylinder, fill your cell with 20 mL of the intracellular solution from the beaker
labeled "Intracellular.” Use a funnel and go slow.

Reduce the amount of air in the "cell" as much as possible.

Fold over the other end and clamp it.

Place your cell on a clean dry paper towel and gently dry off the exterior surface. Allow the rest to air dry
completely.

Then hold the cell from each end to check for leaks. Re-fold and re-dry if leaks appear.

Next, weigh each cell and record the mass. Use these instructions for the digital balance at your station.
Your lab has been provided simulated serum samples from three different diabetic patients

in beakers labeled Patient 1, 2 and 3 "Extracellular.”

Each beaker is your testing environment for one of the cells you have made.

Place one of your cells into each beaker.

Allow osmosis to occur: Record the time and insert your cell into your test beaker. Allow osmosis to occur
for 30 minutes.

As osmosis is occurring think about which direction the water may or may not be moving based on the
principles of osmoregulation and the extracellular environment.

You will use the changes in the mass of each cell to predict the condition (i.e, hyper or hypoglycemic) of
each diabetic patient based on their corresponding serum samples (1, 2 and 3).

While the experiment is running, you can begin work on on your notebook entry for Exercise Ill. Be sure to
consult the blood glucose (BGL) chart in the side bar.

Once 30 minutes have elapsed, remove and dry the "cell."

Once the cells are completely dry, re-weigh each and record the results in your notebook.

Also record your results in the class data sheet (front of lab).

Make your predictions! Based on the change in mass, which patients may be struggling diabetes?

ise II. Test your predictions

Procedure: Test 1

1.
2.

3.
4.
5.

After you have made your predictions, you must check-in with your instructor before proceeding.

Locate the Benedict's solution to test the concentration of "blood glucose level" in each of the three serum
samples.

Use the same protocol we used in Lab 3 to conduct the test. It's in the sidebar as well.

Record the results in your Lab Notebook Guide.

Do they match your original predictions based on the change in mass?

Procedure: Test 2

1.

You will use the glucose monitor and test strips to confirm or refute the predictions you just made.


https://www.121cellmetagen.com/uploads/4/0/4/3/404373/thumbnail_img_6339.jpg
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2. Because the blood sugar levels of diabetics are artificially kept in the normal range via insulin, consistent
monitoring is required so the timing and dosage of insulin treatments can match the individual needs of
each patient.
View this video to see what glucose monitoring entails for diabetics.
4. There is a testing station located at the back bench which includes sterile serum
solutions for patients 1, 2, and 3.
5. Watch the demo in the side bar on how to use the monitor.
The Quick Reference Guide may also be helpful.
7. Complete Exercise Il in your lab notebook guide.

w

o

Blood Glucose

Level/Risk (mg/dl)

__ )
. Hyperglycemia: Any BGL readings over
200 mg/dl is considered “diabetic”

Extreme Hyperglycemia: Could lead to
diabetic coma, ketoacidosis or even death

Borderline . . N
Slightly Hyperglycemia: BGLs in this range

Borderline 150 > are considered early warnings and “pre-
diabetic”

Borderline 120 )

meals or using too much insulin can

Exercise lll. Explore the insulin transduction pathway

Move to Exercise Il in your Notebook Guide.

Please review the general steps of signal transduction in the figure at the top of the sidebar.

Review the specific steps of the insulin transduction pathway in the figure in the sidebar.

Watch the video. It lasts just 4 minutes. The protein that acts as the glucose transporter is commonly referred
to as GLUT-4. Other types of GLUT work in different types of cells.

5. Complete your concept map in the Notebook Guide. A concept map or flowchart use shapes to represent
different types of actions or steps in a process. Lines and arrows show the sequence of the steps, and the
relationships among them. See the example in the sidebar.

M=


https://www.youtube.com/watch?time_continue=9&v=DdyIAY-nDRQ&feature=emb_logo
https://www.biol121fall20.com/uploads/4/0/4/3/404373/testing_station.jpg
https://ec4ea071-fbcb-424f-b1c2-cf62cecd02ee.filesusr.com/ugd/72e81f_7a161fb5c817461fb71b1104c62aa7b3.pdf
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Lab 5 Report Critique
No Lab Set-up Required: Presentation of conclusions, critique and research for Unit 2.

Lab 6
No Lab Set-up Required

Research Proposals



Lab 7 Respiration

MATERIALS AT EACH STATION

In Kit: e funnel e 2 titration flasks (labeled
e stirring rods e cm/mm ruler 1l and 2)
e graduated cylinders e burette and titration
o Dbeakers In Addition to Kit: stand
e test tube rack e thermometer e pH strips
e testtubes e 2400 mL beakers o forceps
e labeling tape (labeled 1 and 2) e ice bucket

MATERIALS IN LAB

e gloves (S,MandLl) ¢ 0.02 N sulfuric acid bromothymol blue and

e incubator (H2S04) aquatic plant inside

e hotplate e ice e Phenolphthalein stations
¢ phenolphthalein solution e Plant Respiration Demo:

4 — 250 mL flasks with

Solution PREPARATION

¢ NaOH Stock: 0.6M NaOH - 25.6g/liter e Prepare 2 stations of phenolphthalein
o Add 6ml of stock 0.6M to 1liter of solution including roll bottles of: (refill as
aerated tap water. needed)
o Use a5 Gallon bucket with air stone o one with glucose added
prepare 20 liters. o one without glucose

e Prepare 2 Roll Bottles 0. 02N H2S04

SPECIAL CONSIDERATIONS

Need more crayfish? Can we get different species?

NaOH Aerated Water Solution in 5 gal bucket

Wash Tubs and brushes

Ask Mark about Hazardous Waste Container

Plant Demo: Bromthymol blue indictor handouts, 4 125 mL flasks labeled 1-

Procedure Notes

Students design their own experimental protocol.
e Test two environments or two different types of crayfish (male/female, big/small, etc.)
e With at least 2 tests for each condition with control.
¢ Determine micromoles of carbonic acid using titrant required
e Analyze via a t-test.



Lab 8 Photosynthesis

MATERIALS AT EACH STATION

In Kit: e LabQuest2
e stirring rods e cuvette wooden block
e graduated cylinders e one “BLANK” cuvette
e beakers e 5 cuvettes
e test tube rack » Beaker (400mL):
e testtubes e 1 Labelled Tricine Buffer
e labeling tape e 1 Labelled DiP
e funnel e 1 Labelled D.I. H20
e cm/mm ruler e 5 mL cold chloroplasts (minimum)
e aluminum foil cut to cover test tube-
In Addition to Kit; 1/Group/lab
 pipettes and tips * ice bucket
« Vernier spectrophotometer * desklamp
MATERIALS IN LAB
e gloves (S,MandLl) e Plant Respiration Demo: 4 — 250 mL flasks
e hot water bath with bromothymol blue and aquatic plant
e ice inside
o 1500mL Amber Jar Labelled DiP e 3 stations of bubs (check inventory)
o LED bulbs of various strength
o light bulbs of differing color
o grow light bulbs
SPECIAL CONSIDERATIONS
e Tricene = 50 mL/station ~ 500 mL/ section
e DIP = 50 mL/station = ~ 500 mL/ section
e Chloroplasts = 50 mL/station = ~ 500 mL/ section
e use two types of chloroplasts? (CAM plant?) e Big Plastic Scoop
o Make 2 roll bottles of Tricine Buffer ¢ Hot Plate with Boiling Water
e 4 plastic centrifuge tubes- make sure they ¢ Check Hand soap and towels.
MATCH e White Balance (found one counter behind

1 Blender (ask for the good one)
Cheesecloth

Procedure Notes

Mark’s hood)
Wash Tubs with brushes

Students design their own experimental protocol

Test two environments
5 samples for each = 10 total

5 mL of tricine buffer + 5 mL DIP + 500 uL cold chloroplast

Needs = 50 mL tricine buffer, 50 mL DIP, 5 mL cold chloroplasts
Determine rate of light reactions based on reduction of DIP and absorbance values

Analyze via t-test
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NOTE:LAB 10 and 11 are still under delvelopment. Most sections will run the standard lab. One section
(TBD) will attempt a true PCR and sequence analysis. I'll update this document as the protocol is
developed for the “special” test section TBD.

Lab 10 **in progress: check-in required on status** DNA Extraction & PCR

MATERIALS AT EACH STATION

In Kit: e 10uL pipettes
e stirring rods e pipette tips
e graduated cylinders e small tube rack with 8 1.5 mL Eppendorf
e beakers tubes:
e test tube rack 1. PCR Master Mix (MM) in a red tube
e testtubes (12.5 pL per rxn = 40 uL)
o labeling tape 2. forward primer in an orange tube (2 puL
e funnel per rxn = 6 uL) _
e cm/mm ruler 3. reverse primer in a green tube (2 pL per

rxn = 6 uL)
4. C+ IMP DNA in a clear tube (4 uL)
5. C- DI H20 in a clear tube (4 pL)
6. extracted DNA in a clear tube (4 uL of
extracted sample)
7. sterile water (H) in a blue tube (4.5 pL)
8. empty clear tube (for dilution if needed)
e 3 PCR tubes and tube rack

In Addition to Kit:

e kitchen knife
extraction buffer
zZip lock baggie
Small beaker
cold 95% ethanol
ice bath

MATERIALS IN LAB

e gloves (S,MandLl) e cheesecloth
o filtering apparatus e mini centrifuge
e strawberries, bananas and kiwis e Dbucket of ice for collection of PCR sample

SPECIAL CONSIDERATIONS

¢ Need 0.2mL PCR tubes either from the biotechnology center or from Fisher  preparation of 6x, 10 ml DNA Ioading

Scientific = 1,000 tubes for $120 (Cat. # 14-230-205) "V‘;;‘e’:;’i’j:,?o?;‘;";‘:‘z";;‘::o‘::e'
¢ Need more Eppendorf tubes including various colors B0 Blpmesanii
* Need Dream Tag master mix from Fisher Scientific in four 1.25ml aliquots 25 mg (0.25%) Xylene cyanol FF

for around $70 for approximately a group of 320 students (Cat.# SIS S

FERK1071pm).

o Sterile molecular grade water (purchase through Biotech Center) dei::;se‘:/v;i::_;%er
e Biotech bill to include: primers, extraction supplies for unknown sample and lw

C+

e Walmart list: These will only be put on the list for Mark if we do not have Adust the volume to 10 mi

with deionized/Milli-Q water

enough already.
o 1 Gallon Bag Frozen Strawberries

o Quart/Sandwich Ziploc Bags e B
o Concentrated Dawn Detergent
o Vin egar Store at 4°C (few months)

or -20°C (for years)



EXERCISE |. PROCEDURE: How is DNA extracted from a sample?

10.
11.
12.

13.
14.
15.

16.
17.

Review your group contract and roles for Lab 10.

If anyone in your group feels uncertain about the concepts of DNA analysis, especially extraction and
PCR, please review the pre-lab together until everyone feels confident.

Download and review the Lab 10 Notebook Guide.

Review your fruit choices and select two to from which to extract DNA.

Do some research online and design a hypothesis regarding which one will show higher levels of DNA
precipitation. This is informal. THINK! What do these fruits have in common? Why these

species? HINT! What is polyploidy?

Also, think about how you will "decide" which one produces "MORE" DNA. This in an objective exercise
but you still need a plan. Here's what you can expect to see if extraction is successful.

You MUST get your hypothesis and analysis plan checked before you can proceed. Everyone should
have it written down along with some research points.

Clean the fruit and remove any leaves or skin. You'll need a sample about the size of a strawberry.
Place it in a zip lock baggie and smash up the fruit with your hand for 2 minutes.

Using a small graduated cylinder, add 20mL of extraction buffer. Close bag and smash for 1 minute.
Pour the extract into the filtering apparatus and let it drip directly into a clean test tube.

Only fill the test tube so that it is 1/8 full.

Slowly add 5mL of cold ethanol (from the refrigerator freezer) into the tube, kept at a diagonal, so that
the test tube is half full.

You should see “cotton-like” wisps of material forming at the interface of the liquids in the test tube. DO
NOT STIR OR AGITATE THE CONTENTS OF THE TEST TUBE!

Take notes on the results and be sure the take photos to compare with your other extraction. The
visibility of the DNA is time sensitive so don't let it sit for too long.

Get your instructor to check your DNA and repeat steps 5 -12 for your other fruit.

Make some conclusions. Everyone should write them down. You may need to do some more research.
Record your data in your notebook guide.

EXERCISE II. PROCEDURE: polymerase chain reaction

1.

You will set up 3 PCR reactions. Label your tubes and include your section and group number.

e One with DNA from your UNKNOWN.

e One positive control (C+) with impala DNA.

¢ One negative control (C-) with distilled water.
First we must determine how much of your UNKNOWN DNA is required for the PCR cocktail. Retrieve
the concentration of your sample DNA from your nanodrop results.
Determine what volume of your DNA goes into your PCR cocktail using this formula:

e 100 ng / your DNA Concentration (ng/uL) = Volume of DNA (uL) to use

e Ex:100ng/50 =2 uL DNA

e Round this number up if it is less than 1 pL
A table for these calculations is in your Lab 10 Notes & Data Sheet. Fill in the table with the DNA
volume you calculated above to set up your reactions. Provided in e-text:

Cocktail Ingredient Tube Color Unknown C+(MP) | C—(DiH0)
PCR Master Mix RED 12.5 uL 12.5 uL 12.5 uL
Forward Primer ORANGE 2 uL 2 uL 2 uL
Reverse Primer GREEN 2 uL 2 uL 2 uL
DNA Sample CLEAR 5uL 5uL
Sterile Water (H) BLUE 3.5uL 3.5uL
Total Volume 25 uL 25 uL 25 uL



http://www.121cellmetagen.com/lab-2.html
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You will need to determine the amount of water to put into your PCR tube based on the amount of DNA
you will use.

e DNA added + Water added MUST = 8.5 uL

e EX: You determined you should add 1.5 uL of DNA. Then you need 6.5 uL of water.
Create your PCR cocktails for your UNKNOWN, C+ and C-. Be extremely careful. Watch each other.
Remember to use the FIRST stop on the pipette. Review pipetting skills HERE if necessary.
Make sure all liquid is at the bottom of the PCR tubes and mix by flicking (at least 30 times) very gently-
don’t break thin walled tubes. Use mini-centrifuge if necessary to remove bubbles and to get everything
to the bottom of tube. Then place on ice in the designated bucket at the front of the classroom.
Record your data in your notebook guide. Save the document as WORD document only. Make sure
every group member has a copy. Be ready to submit this notebook entry in the post-lab.



Lab 11 **in progress: check-in required on status** Gel Electrophoresis
MATERIALS AT EACH STATION

In Kit: e Samples to be loaded

e stirring rods e UNKNOWN PCR rxn

e graduated cylinders e C+PCRrxn

e beakers e C-PCRrxn

e test tube rack e DNA ladder

e testtubes e safe stain

¢ labeling tape e |oading dye

o funnel e gel chamber

e cm/mm ruler e geltray

e separate casting tray

In Addition to Kit: e comb

e pipettes and tips « digital balance

e 2 X TAE Buffer solution e weigh boats

* Agarose (1%) e 250mL conical flask
MATERIALS IN LAB

e gloves (S,MandLl) e large, empty, labeled beaker for “leftover

e power supply on each bench (3) buffer”, one on each bench (3)

microwave

SPECIAL CONSIDERATIONS

Still working on volumes to aliquot

DNA ladder from Biotech center

Safe stain, loading dye purchase and volumes?

Blue light or UV transilluminator?

Buy 3 Fisherbrand™ Horizontal Minigel Systems: Casting Chamber (cast 3 gels at time) Catalog
No.FB-SB-732 = $141.10/each = $423.30

EXERCISE |. PROCEDURE: CREATE AN AGAROSE GEL

1.
2.

N ookl w

= © 0

11.

12.

Review your group contract and roles for Lab 10.

If anyone in your group feels uncertain about the concepts of DNA analysis, especially gel
electrophoresis, please review the pre-lab together until everyone feels confident.

Download and review the Lab 11 Notebook Guide.

Weigh out 0.5g of 1% agarose and place the agarose into a 250mL conical flask.

Add 50mL of 1X TAE buffer, swirl to mix.

Notify your instructor that you are ready to microwave your agarose. Microwave in 30 second intervals
to melt the agarose — a total of 60 sec will probably be sufficient.

The agarose solution can boil over very easily so keep checking it. It is good to stop it after each 30
seconds and give it a swirl. It can become superheated and NOT boil until you take it out - whereupon it
boils out all over your hands. Hold the flask at arm’s length as you carry it back to your lab bench.
Leave it to cool on the bench for 5 minutes.

Check that your tray is positioned correctly in the chamber and sealed tight.

. Pour the liguid gel slowly into the plastic container and push any bubbles away to the side using a

disposable tip. The benefit of pouring slowly is that most bubbles stay up in the flask. Rinse out the
flask immediately.

Insert a clean dry comb about 2 cm from the end of the gel and double check that it is correctly
positioned (be sure the comb is clean). This is considered the top of your gel.

Normally, this new gel would be allowed to sit for a minimum of 30m. However, to save time, we will
use gels created earlier today (like an instant cake on a cooking show!) for part 2.
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EXERCISE Il. PROCEDURE: LOAD, RUN AND PHOTOGRAPH YOUR GEL

1. Pour 2x TAE buffer into the gel tank to submerge the gel to 2-5mm depth. This is the running buffer.
You must use the same buffer at this stage as you used to make the gel.

2. Familiarize yourself with the samples you will be loading and into which lane they should be
deposited. You will use 4 lanes in total.

1. Ladder/marker 3. C+ (Impala DNA)
2. UNKNOWN (your DNA sample) 4. C- (water)

3. Add LOADING Dye:

e Loading dye helps you see your sample to load the gel and also weighs down the sample so it
doesn'’t float out of the well.

o Add 3uL of Loading Dye directly to each reaction: Use the p20 pipet and yellow tips (pipet
should read 030)

e Your ladder is pre-dyed and thus does not need dye

4. LOAD the LADDER:

e The DNA ladder is approximately 10ul —using the yellow tips load all of it into the first well with a
p20 pipet (Pipet should read 100).

5. LOAD your PCR REACTIONS:

e Load 20puL of each of your dyed PCR samples with the same p20 pipet (Pipet should read 200).
e Be sure to pipette slowly from left to right in the well or the sample will come out of the gel wells.
e Also be sure not to poke a hole in the bottom of the well.

¢ If too much of your sample comes out of the well, you may simply add more to that well.

6. Close the gel tank. Remember that DNA has a negative charge and will migrate toward the
positive (red) electrode. Assure the electrodes are connected properly to the power supply. Red is
positive, and black is negative. Switch on the power-source.

7. Be sure the voltage (120V) and AMPs are set correctly. Ask your instructor to check the power supply,
settings and hook-up. Push “run.”

8. Check that a current is flowing. Look at the electrodes and check that they are evolving gas (ie.
bubbles). If not, check the connections and assure the power-source is plugged in.

9. Monitor the progress of the gel by reference to the marker dyes. Do not get into a hurry and stop your
gel too short. If you do, save the gel and we can run it further, don’t throw it away.

10. Let your instructor know when your loading dye is % of the way down your gel. Once your instructor has
checked your gel move on to the next step.

11. STOP the power pack before unplugging so you don’t get electrocuted! Unplug your rig then press the
run button to start up the power supply for the other gels that are plugged in.

12. While wearing gloves remove the gel on the tray from the buffer and place on paper towels. Go to
imager.

13. Be sure imager light is off as it is a powerful UV and can harm eyes. Place gel on imager, place black
box on top, then turn light on to view your gel.

14. Take a photo with your phone. Have your instructor review your photo before discarding gel. It will be
included in your notebook entry.

15. Pour buffer into waste container AND rinse rig thoroughly in sink and dry for next class.

16. Record your data in your notebook guide. Save the document as WORD document only. Make sure
every group member has a copy. Be ready to submit this notebook entry in the post-lab.

Lab 12 Sequence Results & BLASTing

No Lab Set-up Required: Calculations in Excel, NCBI Genebank, Bushmeat Database & discuss conclusions
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