Notes for TAs and Instructors, Bio 125 SNP Lab I—Week 6

Let your students know they need to read the Waring et al paper (on Moodle) for next week’s lab.

General information about the lab

This week in lab, we'll be starting procedures for the SNP lab: this will include isolation of cheek cell DNA and setting up PCR reaction for a particular region of the DNA. Students will also spend some time preparing for the in-class SNP discussion which will take place 1 November.
Students will isolate their cheek cell DNA using a Qiagen kit; the procedure is similar to the plasmid DNA isolation procedure they performed for the recombinant DNA lab. They will also set up a PCR reaction. The purpose of this lab is to determine the class’ variation at a particular SNP (single nucleotide polymorphism) in the human genome. This SNP is in an intron of the cdk3 gene; some people have an “A” at the site, while others have a “G” at the site. We will be amplifying the region of DNA surrounding this site this week. Next week in lab, we will cut the amplified DNA with a restriction enzyme (Hpa II) which will recognize one version of the SNP but not the other. 

SNP Case Study Preparation

We’ll need to introduce the SNP case study and assign the associated study questions. Please read through the attached SNP case study and teaching notes; if you’re curious and would like to follow the links, you can link to an online version via Moodle. Students in each lab section will be divided into multiple groups; each group will represent a different lobbying interest in the class discussion on genome privacy. They will spend time in lab organizing and gathering information related to their group’s position. They are welcome to use the computer lab (202) or work in one of the lounges.

Group Organization: 

Life insurance companies Tuesday PS, Thursday T/D

National Breast Cancer Coalition Tuesday PS, Thursday T/D

Scientists (Academic and industrial/pharmaceutical) Tuesday PS, Thursday T/D

EEOC (Equal Employment Opportunity Commission) Thursday PS, Tuesday T/D

Genetic counselors and physicians Thursday PS, Tuesday T/D
Health insurance companies Thursday PS, Tuesday T/D

What the students need to know about the SNP Case Study:

The students don’t know anything about this currently, so we need to let them know about these things:


The Arc of the Project

· learning about bioethical issues associated with SNPs

· in the reading, 7 study questions to complete as HW; due in class October 27 (PS)

· class will be divided into 6 lobbying groups with different views on SNP testing

· in class Nov 1, mock hearing of a House subcommittee on a real bill regarding genetic privacy; each lobbying group will present their side of the story

· write a letter as if to your representative about your personal view; due Nov 3

SNP Study Questions

· type out the answers to #1-3 on page 2 AND # 1-4 on pages 3-4 (you can draw the diagram by hand)

· bring this with you to class on Oct 27

Lobbying Groups

· students should be assigned to one of the three groups according to the group organization scheme above; ask TAs for help in creating effective groups from lab

· hand out group work sheet; assign for students to turn in with SNP letter

Students’ Job in Lab Today

· start reading through handout

· start working on study questions

· meet briefly in lobbying groups

· start dividing up background readings among lobbying group members, plus any other group organizing they want to do

Cheek cell isolation

Do not let students eat or drink for 30 minutes before they begin the cheek cell isolation procedure; there is a 15 minute air-drying period right after they scrape their cheek cells when it will be fine for them to eat. Tell the students to swab gently—we do not need blood cells in our samples! The students can air dry their swabs by sticking the handles of their swabs in empty 15-ml conical tubes which will be at each bench. Tell them not to throw these tubes away; we’ll re-use them for all the lab sections.

There is only one tube of Proteinase K: TAs or instructors should dispense as students are ready, to be sure we have enough for all the students in the course. This tube can be kept on the side bench at room temperature.

PCR

Triad/Dyad Students will get an email telling them to look at the PCR animation on line (through Moodle) and some pages from the text book. It might be helpful to give them a bare-bones explanation as well during the lab intro. 

The primers are in the freezer in 112. The PCR master mix (includes dNTPs, TAQ, and buffer) is already in the PCR tubes, in the form of a dehydrated bead in each tube. These PCR tubes (with beads) are at room temperature; have students check to make sure there is a bead present before using the PCR tube.

Warn the students that the PCR tubes are specially designed with thin walls in order to prevent the tubes from insulating the reaction mixture. This makes the tubes pretty flimsy, so they should be quite careful.

You can have students can set up the PCR reactions on ice or using the racks at their bench—each lab table will have a rack with smallish holes for the PCR tubes (normal microfuge tube rack holes are too large). Alternatively, you could have them use normal sized-microfuge tubes as holders for the smaller tubes, and then a normal rack will work. Students should pipette the primers and their DNA into the PCR tubes using the special pipette tips which are stuffed with cotton; these tips are expensive, so there will be one box for P20 tips and one box for P200 tips at each lab bench. Groups across the bench will need to share, and they should NOT use these tips for the rest of the lab protocol.

TAs: please set up two additional PCR reactions using DNA which has already been isolated. Follow the set-up instructions in the lab manual. You can find the DNA in the same box which contains the primers. Students in your lab section will cut & run this DNA in a lane on their gel so they have at least one sample that we know should work and give them heterozygous results. 

Using the PCR Machine

When you set up the PCR tubes in the PCR machine, ask your students to do two things:

1. Print (neatly) their names in the appropriate circle on the “PCR Machine Sign Up Sheet” for your lab section (attached).
2. After they have done that, they should print their name on the label with the row & column designation corresponding to where they signed the PCR Machine Sign Up Sheet. These labels should stay on the label sheet for now. (Labels are attached.)

The two lab sections should share the PCR machine & labels, but keep your sign up sheets separate for the two sections.

To run the PCR Machine:

1. Make sure all the tubes from both lab sections are in the machine. Close the lid of the machine all the way, including bringing the arm forward to lock the lid down.

2. Turn on the power switch on the back right side of the PCR machine.

3. Go to “USER” (push the F5 button).

4. Arrow down to “bio125.”

5. Press “ACCEPT” (F1).

6. Press “RUN” (F1).

7. Arrow down to “bio125-beads1.”

To show students what the cycles look like, you can press “VIEW” (F2) before going on.

8. Press “START” (F1).

9. Enter 25 (l as the volume of the reaction, using the number pad keys.

10. Press “START” (F1).

Someone (TA or instructor) should return after the PCR reaction is complete and remove the tubes from the thermal cycler, label them, and move the tubes to the white cardboard box for your lab section:

After running the PCR machine, someone (TA or instructor) should come back and do the following:

1. Remove the PCR tubes from the machine, and as you do so, wrap the appropriate label around each microfuge tube (e.g. the tube coming out of the top left-hand corner should get the “A1” label). The labels will need to stick out like flags in order to be read later. (Share labels between the two simultaneous lab sections.)

2. Put the PCR tubes into the cardboard box labeled for your lab section. These boxes contain 96-well plates, which can be used as PCR tube racks; it helps if you can put the tubes in the box in the same arrangement as in the PCR machine.

3. Put the cardboard box into the freezer in 112.

Where stuff is

All of the extra supplies should be on the side or back bench in the lab.   If a student group runs out of anything during lab (like pipet tips), you can find extras/refills on the side or back bench.  

The dish bucket and cleaning stuff should be on the bench near the lab door.

Checklist for Bio 125 SNP Lab I, Week 6
After lab:
· check the pipet tip boxes on the benches; if one is getting low, put a full box out at that bench; go to the stockroom for more tips if needed--try to keep a stash of 3 boxes of each size on the side bench. Make sure the stuffed pipet tips at each table are well-labeled; get an extra box if one looks low.

· check the glove stocks; there should be at least one full box of gloves in each size; if not, get back-up boxes from the stockroom

· check the stocks of microfuge tubes at each lab bench; if one of the glass jars is getting low, add an additional jar from the side bench or stockroom

· do a quick check of student benches, to make sure they’re clean & all the extraneous tubes in the racks are thrown away (leave the 15 ml conical tube for drying cheek cells)

