Bio 208 Lab 14 — PCR Prelab Name ?)/J,i ew e eloouCr

NOTE: This part of the lab is DUE when you arrive at the BEGINNING OF THE LAB PERIOD. IF 'THIS IS NOT COMPLETED
BEFORE THE LAB PERIOD, 5 POINTS WILL BE DEDUCTED FROM THE LAB TOTAL GRADE (20 pts),
Part 1 — A copy of the Edvotek 330- The Molecular Biology of DNA Polymerase Chain Reaction Stadent Handout is included with this
email. You do not have to print out the entire the Edvotek handout (only the experimental procedure, Edvotek 330~ PCR Experimental
Procedure) which is also attached as a separate document, All handouts are on Blackboard. You will need to read the Edvotek handout in
order to answer questions in this prelab and be prepared to complete the lab. Part of the prelab assignment is to do the following:

1. Bring Edvotek 330- PCR Experimental Procedure to lab (seg Part 3) ____ 2, Bring safety goggles to lab

Part 2 - PCR is explained in pp. 5-7 of The Edvotek 330 PCR Handonf and Section 17.3 The Polymerase Chain Reaction Is a Powerful
Technigue for Copying DNA, p. 346+ in your Essentials of Genetics textbook. Answer the questions below.
1. IN PLAIN WORDS explain the purpose of PCR (if you copy from Edvotek, you will get no points).
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2. Figure 17-8, p. 348 in your textbook anc{ Figure 1, p. 7 in the Edvotek handout diagram the PCR process. PCR mvolves three steps which
are repéated many times (the number of repeats are called cycles). For each of the three steps listed below, explain IN PLATN WORDS:
i.. Explain what happens in the step. ii. Explain how it is accomplished (if you simply copy from Edvotek, you will get no points).
Ly L P 5 o ) PR A i
Step 1- pi? 1A, <i‘1)"{ ”?1“‘"‘ S O RN D Mag, n vt Trars? Cr‘f_)ﬂ"g § f{:!t Y !gj u’) : J\ VOV grhné' L}\N ;\ .

/ﬂ/\r 5 4D (‘H).-”A ' T MCU:VN’»I AL DA C’(%GC‘

- . . CS ‘-(° :
Step 2 Aot nfut;g OLLs whaw outving ke 13O gmlf’w Tln
(o0 pyimers Ab 3O OF yalcTIR ik el OB e BRIALE

Step 3= Tncilsine ey WP@M{;\"VQ b TEEC, CONSES LM BT Te *\/‘Lc.‘x.,,&)p@,,}'
WA 1 Ydbugin f‘f’ By ASE [Opies Hag Hplale e M dee ’

e, i
W\ﬁ VAN = Ao sy g d.c’ el QoL Y
3. Page 3 in the Edvotek handout lists the fo]lowing 1ngred1ents that are neééssary to carry out PCR for our lab, Explain the role for each of the
items listed below (if you simply copy from Edvotek, you will get no points).
dNTP mixture (might have to read p. 5 if you can’t figure it out) —
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4, Kary Mullis who developed PCR in the 1980s was later awarded the Nobel prize for his achievement. Some think the key to his success was
the use of the Tag DNA Polymerase. Explain where Teg DNA Polymerase comes fram AND why its discovery was so important to PCR.
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5. PCR is actually a conceptually simple idea. In three steps, a DNA stfand is copied once resulting in two strands of DNA. The thr;g%teps A \Jh'ﬂcl:,’m <
repeated with the two strands each being copied resulting in 4 strands. Repeat them again and you will have 8 strands. These three steps make, T
up one cycle. After three cycles, we ended up with 8 strands (2° = & where 3 is the number of cycles), Tn this lab we will carry out PCR for 15 ”C”‘Wecg
cycles and 30 cycles, Using the formula, 2" = N, where n is the number of cycles and N = number of DNA copies, calculate the number of

copies we will make in the lab for 15 cycles (N;s) and 30 cycles (N3g). NOTE: we actually will end up with many more copies because we will

start with more than one original copy.
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Part 3 — We will be following the procedure outlined in Mednle I —-Option A (pp.10-11) and Module I, p. 15, and p. 33 (stzining) in
Edvotek 330- PCR Experimental Procedure handout. Underline (or highlight) key steps and/or write notes and questions in the
margins. Be prepared to show this to the lab instructor at the beginning of Thursday’s lab.
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DUE: Wednesday, December 10

Overview of Lab. PCR is used to greatly increase the number of copies of DNA fragments from a few copies to billions in a mattet of
an hour or two. Basically, PCR mimics replication in a non-cellular environment by providing all the components necessary for
replication and inducing the process through moderating the temperature of the DNA environment. Three changes in femperature
over a 2-3 minute period will create one replication event, resulting in a doubling of the DNA. If the temperature changes are
repeated again, the amount of DNA will be doubled again. Figure 17-8, p. 348 in your textbook, and Figure 1, p. 7 in the Edvotek
handout ilfustrase this diagrammatically. Each series of temperature changes is referred to as a cyole. Each cycle doubles the
amount of DNA that was available at the beginning of that cycle. Assuming that you would start with one double strand of DNA,
the number of copies of DNA generated through PCR would be equal to 2* where n = number the cycles. For example, if you
started with a single double strand of DNA and ran PCR for 5 cycles, you would end up with 2° =32 copies of DNA when you
were done. In reality, 32 copies of DNA is not very much DNA 1o a genetics researcher. Therefore, they carry out PCR for many
more cycles than 5. In this lab we conduct PCR on the same DNA strands for 15 cycles and for 30 cycles. Our analysis will be
fairly siraightforward. We will compare three different samples of the same DNA: 1. part of the original sample that did not
undergo PCR: 2. part of the original sample that went through 15 PCR cycles; and 3. part of the original sample that went through
30 PCR cycles. We will test the effectiveness of PCR by conducting electraphoresis on the samples. The DNA strands are the
same length, therefore they should travel the same distance in the electrophoresis. However, if there is more DNA, the band wilt
take up more stain and be easier to see. The lab will be carried out by five teams (2-3 people ona team). We will follow the
protocol as outtined in the Edvotek handout with specific adjustments outlined below.

Everyone in the lab will be required to wear goggles and gloves

Materials,
Each team should identify the following items needed which will be provided on a tray:
Tubes with PCR reaction pellets Permanent marker
three 0.5 mi tubes for electrophoresis samples Electrophoresis apparatus
one 0.2 ml tubes for PCR sample Electrophoresis buffer solution
small plastic tray (for electrophoresis staining) FEthidium Bromide staining instructions handout
small plastic tray (for elecirophoresis destaining) FlashBlue Staining instructions handout
forceps ' Tube B (Primer Mix)
Tube C (Standard DNA markers) InstaStain Ethidiam Bromide/FlashBlue Stain
Tube D (Enzyme grade ultrapure water) 10X gel loading solution
Tube E (DNA template} :
The following items wili be shared by all teams: :
Microcentrifuge DNA visuatization light (UV)
DNA visualization light (regular) ’ PCR Intsrument
Part]1-PCR

1. The Experiment Overview (p. 8) gives a brief summary of what we will be doing. Note: We will not do Part Il ~
Size Determination of the PCR Amplified DNA. Fragment
2. Follow steps 1-15 on pages 10-11 for conducting your PCR. Note the following steps
STEP 3 — We will be using 0.2 pl sized tubes designed for Concordia’s PCR instrument.
STEP 7 — Coneordia’s PCR instrument has a heated lid {therefore, wax beads not needed)
STEP 8§ — The PCR has been pre-programmed to match the specifications listed. You will be shown this on
the PCR machine.
STEP 10 — We did not have to add wax (see STEP 7 above)
STEP 12 — we are not sioring our samples overnight (unless we are way behind in time)
Part. 2 — Electrophoresis '
1. Gels were prepared ahead of time for this lab.
2, Since each team only needs 4 lanes in a gel, two teams will share a gel with one team using lanes 1-4 and the other using lanes 5-8.
3. Follow steps 1-8 on page 15 for carrying out electrophoresis.
Part 3 — Staining youar electrophoresis géls — two options
Option I — Instastain Ethidium Bromide Cards - Follow the procedure for staining and destaining the gel as outlined in steps 1-5,
Appendix F, page 33.






Part 4 — PCR results. Write out the source of DNA that was in each lane. Mark the approximate positions for the DNA fragment
bands in your electrophoresis gel as well as the other team’s on the diagram below. Attempt to recreate the approximate intensity of the
band {estimating band intensity is the purpose for carrying out electrophoresis in this lab). The best way to show the intensity of the
band would be to photograph the gel. If you photograph your gel and hand in a printed copy, you will receive extra credit. You may
also want to describe the band intensities to the side of the diagram.
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1. Lanes 1 and 5 should have 9 bands which are standard DNA fragments. Their sizes in base pairs and in order from largest to smallest
are: 23130, 9416, 6557, 4361, 3000, 2322, 2027, 725 and 570. To the left of the figure, label the standard bands with their
appropriate sizes, The standard bands in both lanes should be identical, therefore, one label for both will be sufficient. If onc of the 9
bands does not appear in either lane, you may have to compare you membrane to others and try and determine which band(s} did not

show.,

2. Discuss your results. First, tell whether you were able to see the effectiveness of PCR as a means of amplifying DNA? Then, explain
why there were differences seen (or expected) in the three lanes (lanes 2-4 and lanes 6-8). In other words, what was different about
the DNA samples put in each lane. \l 5 l we et PAZY] 4o %QQ_, e e Leef § pelr st L% JBe
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Part 5 — Post Lab Assig%l%ent. se Google Scholar (if yoll do not know about Google Scholar, you should) or some other internet
tool and find a research article in which PCR was used. Report the-following information from the article below. -

1. Cite the article using proper citation {author year method). Two examples are below: .
Welinder, C. and L. Ekblad, 2011. Coomassie Staining as Loading Control in Western Blot Analysis. J. Proteome Res 10(3): 1416-1419.

Smith, T. E., P. R. Olsen, and J. E. Ward. 2002. Fragmentation in an Appalachian Forest. Ecology 89:918-925. . g
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3. Go to Methods section of the paper and find the following information for how the PCR was carried out:
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Part 4 — PCR results. Write out the source of DNA that was in each lane. Mark the approximate positions for the DNA fragment
bands in your electrophoresis gel as well as the other team’s on the diagram below. Attempt to recreate the approximate intensity of the
band (estimating band intensity is the purpose for carrying out electrophoresis in this 1ab). The best way to show the intensity of the
band would be to photograph the gel. If you photograph your gel and hand in 2 printed copy, you will receive extra credit. You may
also want to describe the band intensities to the side of the diagram.
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_Lanes 1 and § should have 9 bands which gre standard DNA fragments. Their sizes in base pairs and in order from largest to smallest
are: 2}1{0, 9/4/1/6, (;562, 4361, 3960, 232{2657, 725"and 570. To the left of the figure, label the standard bands with their
appropriate sizes. The standard bands in both lanes should be identical, therefore, one label for both will be sufficient. If one of the 9
bands dees not appear in either lane, you may have to compare you membrane to others and try and determine which band(s) did not
show.

2. Discuss your results. First, tell whether you were able to see the effectiveness of PCR as a means of amplifying DNA? Then, explain
why there were differences seen {or expected) in the three lanes (lanes 2-4 and lanes 6-8). In other words, what was different about
the DNA samples put in each lane.
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Part 5 — Post Lab Assignment. Use Google Scholar (if you do not know about Google Scholar, you should) or some other internet

t0ol and find 8 research article in which PCR was used. Report the following information from the article below.

1. Cite the article using proper citation (author year method). Two examples are below:
Welinder, C. and L. Ekblad. 2011. Coomassie Staining as Loading Control in Western Blot Analysis. J. Proteome Res 10(3): 1416-1419.
Smith, T. E., P. R. Olsen, and J. E. Ward. 2002. Fragmentation in an Appalachian Forest. Ecology 89:918-925.
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2. Explain the purpose/goal of the research and why PCR was uged in the research.
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3. Go to Methods section of the paper and find the following information for how the PCR was carri d out:
i. The number of PCR cycles carried out (we performed 15 and 30 cycles on our samples): L'I' O UO a €5

ii. The temperatures and times used for each step of the cycle (ours was (94 C for 1 m; 45" Cfor 1 m; 72° C for 1 m):
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Part 4 — PCR results. Write out the source of DNA that was in each lane. Mark the approximate positions for the DNA fragment
bands in your electrophoresis gel as well as the other team’s on the diagram below. Attempt to recreate the approximate intensity of the
band (estimating band intensity is the purpose for carrying out electrophoresis in this lab). The best way to show the intensity of the
band would be to photograph the gel. If you photograph your gel and hand in a printed copy, you will receive extra credit. You may
also want to describe tho band intensities ta the side of the diagram.
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1. Lanes 1 and 5 should have 9 bands which are standard DNA fragments. Their sizes in base pairs and in order from largest to smallest
are: 23130, 9416, 6557, 4361, 3000, 2322, 2027, 725 and 570, To the left of the figure, label the standard bands with their
appropriate sizes, The standard bands in both lanes should be identical, therefore, one label for both will be sufficient. If one of the 9

bands does not appear in cither lanc, you may have to compare you membrane to others and try and determine which band(s) did not
show.

2. Discuss your results. First, tell whether you were able to see the effectiveness of PCR as a means of amplifping DNA? Then, explain

why there were differences seen (or expected) in the three lanes (lanes 2-4 and lanes 6-8). In other words, what was different about
the DNA samples put in each lane.
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Part 5 —Post Lab Assign Google Scholar (if you do not know about Google Scholar, you should) or some otheriiternet Mas- o NA B
tool and find a research article in which PCR was used. Report the following information from the article below.

1. Cite the article using proper citation (author year method). Two examples are below:
Welinder, C. and L. Ekblad, 2011. Coomassie Staining as Loading Control in Western Blot Analysis. J. Proteome Res 10(3): 1416-1419.
Smith, T. E., P, R, Olsen, and J. E. Ward. 2002, Fragmentation in an Appalachian Forest. Ecology 89:918-925. ... )
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2. Explain the purpose/goal of the research and why PCR was used in the research.
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3. Go to Methods section of the paper and find the following information for how the PCR was carried out:
i. The number of PCR cycles carried out (we performed 15 and 30 cycles on our samples): 3 O Cye [C Ry

ii. The temperatures and times nsed for each step of the cyele (ours was (94 C for 1 m; 45° C for 1 m; 72° C for 1 m):
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Part 4 — PCR results. Write out the source of DNA that was in each lane. Mark the approximate positions for the DNA fragment
bands in your electrophoresis gel as well as the other team’s on the diagram below. Attempt to recreate the approximate intensity of the
band (estimating band intensity is the purpose for carrying out electrophoresis in this lab). The best way to show ihe intensity of the
band would be to photogeaph the gel. If you photograph your gel and hand in a printed copy, you will receive extra oredit. You may
also want to describe the band intensities to the side of the diagram.
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1. Lanes 1 and 5 should have 9 bands which are standard DNA fragments. Their sizes in base pairs and in order from largest to smallest
are: 23130, 9416, 6557, 4361, 3000, 2322, 2027, 725 and 570. To the left of the figure, label the standard bands with their
appropriate sizes. The standard bands in both lanes should be identical, therefore, one label for both will be sufficient. If one of the &
bands does not appear in either lane, you may have to compare you membrane to others and try and determine which band(s) did not
show. :

2. Discuss your results. First, tell whether you were able to see the effectiveness of PCR. as a means of amplifying DNA? Then, explain
why there were differences seen (or expected) in the three lanes (lanes 2-4 and lanes 6-8). In other words, what was different about
the DNA samples put in each lane. - :
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Part 5 — Post Lab Assignment. Use Google Stholar (if you do not know about Google Scholar, you should} or some other internet
tool and find a research article in which PCR was used. Report the following information from the article below.
1. Cite the article using proper citation (author year method). Two examples are below:
Welinder, C. and L. Ekblad, 2011. Coomassie Staining as Loading Conirel in Western Blot Analysis. J. Proteome Res 10(3): 1416-1419.
S$mith, T. E., P. R. Olsen, and I. E. Ward. 2002. Fragmentation in an Appalachian Forest. Ecology §:918-523.
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2. Explain the purpose/goal of the research and why PCR was used in the research.
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3. Go to Methods section of the paper' and find the following information for how the PCR was carried out:
i. The number of PCR. cyoles carried out (we performed 15 and 30 cycles on our samples): D C}/C1 e

ii. The temperatures and times used for each step of the cycle (oufs was (94 C for | m; 45° Cfor 1 m; 72° C for I m):
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Part 4 — PCR results. Write out the source of DNA that was in each lane. Mark the approximate positions for the DNA fragment
bands in your electrophoresis gel as well as the other team’s on the diagram below. Attempt to recreate the approximate intensity of the
band (estimating band intensity is the purpose for carrying out electrophoresis in this lab). The best way to show the intensity of the
band would be to photograph the gel. If you photograph your gel and hand in a printed copy, you will receive extra credit. You may
also want to deseribe the band intensities to the side of the diagram.
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1. Lanes 1 and 5 should have 9 bands which are standard DNA fragments. Their sizes in base pairs and in order from largest to smatlest
are: 23130, 9416, 6557, 4361, 3000, 2322, 2027, 725 and 570. To the left of the figure, label the standard bands with their
appropriate sizes. The standard bands in both lanes should be identical, therefore, one Iabel for both will be sufficient. Ifone of the 9
bands does not gppear in either lane, you may have to compare you memarane 1o others and try and determine which band(s) did not
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2. Discugé'ffour r\egllts. First, tm’v ether you were able to sce the effectiveness of PCR as a means of amplifying DNA? Then, explain
why there were differences seen (or expected) in the three lanes (lanes 2-4 and lanes 6-8). In other words, what was different about
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Part 5 — Post Lab Assignment. Use Google Scholar (if you do not know ahout Google Scholar, you should) or some other internst
100l and find a research article in which PCR was used. Report the following information from the article below.
1. Cite the article using proper citation (zuthor year method). Two examples are below:
Welinder, C. and L. Ekblad. 2011, Coomassie Staining as Loading Control in Western Blot Analysis. J. Proteome Res 10(3): 1416-1419.
Smith, T. E., P. R. Olsen, and J. E. Ward. 2002. Fragmentation in an Appala%ian Forest. Ecology 89:918-925.
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2, Explain the purpose/goal of the research and why PCR was used in the research. ‘
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3. Go to Methods section of the paper and find the following information for how the PCR was carried out:

i. The number of PCR cycles carried out {we performed 15 and 30 cycles on our samples): '}b Al %5 tucles

ii, The temperatures and times used for each step of the eyele (ours was (94 C for 1 m; 45" C for 1 m; 72° C for 1 m):
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Part 4 — PCR results, Write out the source of DNA that was in each lane. Mark the approximate positions for the DNA fragment
bands in your electrophoresis gel as well as the other teamn’s on the diagram below. Attempt to recreate the approximate intensity of the
band (estimating band intensity is the purpose for carrying out electrophoresis in this lab). The best way to show the intensity of the
band would be to photograph the gel. If you photograph your gel and hand in a printed copy, you will receive extra credit, You may
also want to describe the band intensities to the side of the diagram.
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1. Lanes 1 and 5 should have 9 bands which are standard DNA fragments. Their sizes in base pairs and in order from largest to smallest
are: 23130, 9416, 6557, 4361, 3000, 2322, 2027, 725 and 570. To the left of the figure, label the standard bands with their
appropriate sizes, The standard bands in both lanes should be identical, therefore, one label for both will be sufficient. If one of the 9
bands does not appear in either lane, you may have to compare you membrane to others and try and determine which band(s) did not
show. :

2. Discuss your results. First, tell whether you were able to see the effectiveness of PCR as a means of amplifying DNA? Then, explain
why there were differences seen (or expected) in the three lanes (lanes 2-4 and lanes 6-8). In other words, what was different about
the DNA samples put in each lane. ﬂ
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Part 5 — Post Lab Assignment. Use Google Scholar (if you do not know about Google Scholar, you should) or some other internet

tool and find a research article in which PCR was used. Report the following information from the article below.

1. Cite the article using proper citation (author year method). Two examples are below:

Welinder, C. and L. Ekblad. 2011, Coomassie Staining as Loading Conirol in Western Blot Analysis. J. Proteome Res 10(3): 1416--1419.
Smith, T. B., P. R. Olsen, and J. E. Ward, 2002. Fragmentation in an Appalachian Forest. Ecology 89:918-925.
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3. Go to Methods section of the paper and find the following information for how the PCR was carried out:
i. The numiber of PCR cyeles carried out (we performed 15 and 30 cycles on our samples): Y & L Less

ii. The temperatures and times used for each step of the eyele (ours was (94 C for 1 m; 45° Cfor 1 m; 72° C for 1 m):
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Part 4 — PCR results. Write out the source of DNA that was in each lane. Mark the approximate positions for the DNA fragment
bands in your electrophoresis gel as well as the other team’s on the diagram below, Aftempt to recreate the approximate intensity of the
band (estimating band intensity is the purpose for carrying out electrophoresis in this lab). The best way to show the intensity of the

band would be to photograph the gel. If you phatograph your gel and hand in & printed copy, you will receive extra credit. You may
also want to describe the band intensities to the side of the diagram.
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1. Lanes 1 and 5 should have 9 bands which ate standard DNA fragments. Their sizes in base pairs and in order from largest to smallest
are: 23130, 9416, 6357, 4361, 3000, 2322, 2027, 725 and 570. To the left of the figure, label the standard bands with their
appropriate sizes. The standard bands in both lanes should be identical, therefore, one label for both will be sufficient. If one of the 9

bands does not appear in either lane, you may have to compare you membrane to others and try and determine which band(s) did not
show.

2. Discuss your results. First, tell whether you were able to see the effoctiveness of PCR as a means of amplifying DNA? Then, explain

why there were differences seen (or expected) in the three Janes (lanes 2-4 and lanes 6-8). In other words, what was different about
the DNA samples put in each lane.
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Part 5 — Post Lab Assignment. Use Google Scholar (if you do not know about Google Scholar, you should) or some other internet
tool and find a research article in which PCR was used. Report the following information from the article below.
1. Cite the article using proper citation {author year method). Two examples are below:
7)WelindMILE1§b_l§£i._ggl 1. Coomassie Staining as Loading Control in Western Blot Analysis. J. Proteome Res 10(3): 1416-1415.
Smith, T. E., P. R. Olsen, and J. E. Ward. 2002, Fragmentation in an Appalachian Forest. Ecology 89:918-425 " T
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3. Go to Methods section of the paper and find the following information for how the PCR was carried out: ol
i. The number of PCR cycles carried out (we performed 15 and 30 cycles on our samples). 0 C’Li{f“m

ii, The temperatures and times used for each step of the cycle (ours was %4 C jfor 1 m;45° Cfor 1 m; 72" C for 1 m):
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Part 4 — PCR results. Write out the source of DNA that was in each lane. Mark the approximate positions for the DNA fragment
bands in your electrophoresis gel as well as the other team’s on the diagram below, Attempt to recreate the approximate intensity of the
band (estimating band infensity is the purpose for carrying out electrophoresis in this lab). The best way to show the intensity of the
band would be to photograph the gel. If you photograph your gel and hand in a printed copy, you will receive extra credit. You may
also want to describe the band intensities to the side of the diagram.
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.Lanes 1 and 5 should have 9 bands which are standard DNA fragmeénts, Their sizes in base pairs and in order from largest to smallest
are: 23130, 9416, 6557, 4361, 3000, 2322, 2027, 725 and 570. To the left of the figure, label the standard bands with their
appropriate sizes. The standard bands in both lanes should be identical, therefore, one label for both will be sufficient. If one of the 9
bands does not appear in either lane, you may have to compare you membrane to others and try and determine which band(s) did not

show.

2. Discuss your results. First, tell whether you were able to see the effectiveness of PCR as a means of amplifying DNA? Then, explain
why there were differences seen {or expected) in the three lanes (lanes 2-4 and lanes 6-8). In other words, what was different about
the DNA samples put in each lane. L[/gg log LIZrg &bl& -‘ﬁs Yed Jf!% gjl £ el bl A by =@ fal P"‘bi &

the PO armpliy fag the DN becamd e camprel had 2ero cyeles im

the Pel cmit the Dol (o mob Vidkle The banat ettt 1T epeta,

1y ek but Lisilele Gl lene & which heot O evqeles 1 bhe Peg

Weat the dicbet band aadd Moyl Wiwille The More Cyeles va e Fr
Part 5—Post Lab Assignment. Use Google Scholar (if you do not know about Google Scholar, you should) or soms other internet 4y, mw‘:

tool and find a research article in which PCR was used. Report the following information from the article below. O By gy .
Y, &

1. Cite the article using proper citation (author year method). Two examples are below: ;;W“’ A
Welinder, C. and L. Ekblad. 2011. Coomassie Staining as Loading Control in Western Blot Analysis, J. Proteome Res 10(3): 1416-1419. Iz ,ﬁ

. . Smith, T. E., P. R. Olsen, and J. E. Ward. 2002. Fragmentation in an Appalachian Forest. Ecology 89:918-925. b , ;? 'v(f
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3. Go to Methods section of the paper and find the following information for how the PCR was c&rj'ied out: @ - ® ﬁg

“3
i. The number of PCR cycles carried out (we performed 15 and 30 cycles on our samples): _ %O 20 - ol o sec
ii. The temperatures and times used for each step of the cycle (ours was (94 C for 1 m; 45° Cfor 1 m; 72° C for 1 m): @ w Oac :@gﬁi,@
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Part 4 - PCR results. Write out the source of DNA that was in cach lane, Mark the approximate positions for the DNA fragment
bands in your electrophoresis gel as well as the other team’s on the diagram below. Attempt to recreate the approximate intensity of the
band (estimating band intensity is the puipose for carrying out electrophoresis in this lab). The best way to show the intensity of the
band would be to photograph the gel, If you photograph your gel and hand in a printed copy, you will receive exira credit. You may
also want to describe the band intensities to the side of the diagram,
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1. Lanes i and 5 should have 9 bands which are standard DNA fragments. Their sizes in base pairs and in order from largest to smalfest
are: 23130, 9416, 6557, 4361, 3600, 2322, 2027, 725 and 570. To the left of the figure, label the standard bands with their
appropriate sizes. The standard bands in both lanes should be identical, therefore, one label for both will be sufficient, If one of the 9
bands does not appear in either lane, you may have to compare you membrane to others and try and determine which band(s} did not
show, ' ' T T

2. Discuss your results. First, tell whether vou were able to see the effectiveness of PCR as a means of amplifping DNA? Then, explain
why there were differences seen (or expected) in the three lanes (lanes 24 and lanes 6-8). In other words, what was different about

the DNA samples put in cach ane. .
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Part 35— Post Lab Assignment. ﬁsc Google Scholar {if you do not know about Google Scholar, you should) or some other internet
tool and find a research article in which PCR was used. Report the following information from the article below.
1. Cite the article using proper citation (author year method). Two examples are below:
Welinder, C. and L, Ekblad. 2011. Coomassie Staining as Loading Control in Western Blot Analysis. I. Proteome Res 10(3): 1416-1419,
Smith, T. E., . R. Olsen, and J. E. Ward. 2002. Fragmentation in an Appalachian Forest, Ecology 89:918-925.
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3. Go 1o Methods section of the paper anfl find the following information for how the PCR was carried out:

i. The number of PCR cycles carried out (we performed 15 and 30 cycles on our samples): 30 C\:_!QU,S
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ii. The temperatures and times used fot each step of the cycle (ours was (94 C for 1 m; 45° C for 1 m; 72° C for 1 m):
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Part 4 — PCR results, Write out the source of DNA that was in each lane. Mark the approximate positions for the DNA fragment
bands in your electrophoresis gel as well as the other team’s on the diagram below. Attempt to recreate the approximate intensity of the
band (estimating band intensity is the purpose for carrying out clectropharesis in this lab). The best way to show the intensity of the
band would be to photograph the gel. If you photograph your gel and hand in a printed copy, you will receive extra credit. You may
also want to describe the band intensities to the side of the diagram.
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Lanes 1 and 5 should have 9 bands which are standard DNA fragments. Their sizes in base pairs and in order from largest to smallest
are: 23130, 9416, 6557, 4361, 3000, 2322, 2027, 725 ard 570. To the left of the figure, label the standard bands with their
appropriate sizes. The standard bands in both lanes should be identical, therefore, one label for both will be sufficient. If one of the 9
bands does not appear in either lane, you may have to compare you membrane to pthers and try and determine which band(s) did not
show.

2. Discuss your results. First, tell whether you were able to see the effectiveness of PCR as a means of amplifying DNA? Then, explain
why there were differences seen {or expected) in the three lanes (lanes 2-4 and lanes 6-8). In other words, what was different about

the DNA samples put in each lane. A [a% /‘w & ”
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art 5 — Post £§b AsZignme?ng f3se Google Scholar (if you do not know about Google Scholar, you should) or some other intetnet

tool and find a research article in which PCR was used. Report the following information from the article below.

1. Cite the article using proper citation (author year method). Two examples are below:
Welinder, C. and L. Ekblad. 2011, Coomassie Staining as Loading Control in Western Blot Analysis. J. Proteome Res 10(3): 1416-1419.
Smith, T. E., P. R. Olsen, and I, E. Ward. 2002. Fragmentation in an Appalachian Forest. Ecology 89:918-925,
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3. Go to Methods section of the paper and find the following information for how the PCR was carried out:

i. The number of PCR cycles carried out (we performed 15 and 30 cycles on our samples): 3 0 < YC—L‘ 4

i1, The temperatures and times used for each step of the cycle (ours was (94 C for 1 m; 45° C for 1 m; 72° C for 1 m):
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Part 4 — PCR results. Write out the soutce of DNA that was in each lane. Mark the approximate positions for the DNA fragment
bands in your electrophoresis gel as well as the other team’s on the diagram below. Attempt to recreate the approximate intensity of the
band {estimating band intensity is the purpose for catrying out electrophotesis in this lab). The best way to show the intensity of the

band would be to photograph the gel. If you photograph your gel and hand in a printed copy, you will receive extra credit, You may
also want to describe the band intensities to the side of the diagram.
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1. Lanes 1 and 5 should have 9 bands which are standard DNA fragments. Their sizes in base pairs and in order from largest to smallest
are: 23130, 9416, 6557, 4361, 3000, 2322, 2027, 725 and 570. To the left of the figure, label the standard bands with their
appropriate sizes. The standard bands in both lanes should be identical, therefore, one labei for both will be sufficient. If one of the 9

bands does not appear in either lane, you may have to compare you membrane fo others and try and deterntine which band(s) did not
show.

2. Discuss your results. First, tell whether you were able to see the effectiveness of PCR as a means of amplifying DNA? Then, explain

why there were differences seen {or expected) in the three lanes (lanes 2-4 and lanes 6-8). In other words, what wa
the DNA samples put in each lane.
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Part 5 — Post Lab Assignment. Use Google Scholar (if you do not know about Google Scholar, you should) or some other internet
tool and find a research article in which PCR was used. Report the following information from the article below,
1. Cite the article using proper citation (author year method). Two examples are below:

Welinder, C. and L. Ekblad. 2011, Coomassie Staining as Loading Control in Western Blot Analysis. J. Proteome Res 10(3): 1416-1419.
Smith, T. E., P. R. Olsen, and J. E. Ward, 2002. Fragmentation in an Appalachian Forest. Ecology 89:918-925.
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2. Explain the purpose/goal of the research and why PCR was used in the research.
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3. Go to Methods section of the paper and find the following infbrmation for how the PCR was carried out:

i. The number of PCR cycles carried out (we performed 15 and 30 cycles on our samples): 35 qutes

- ii-The temnperatures and times used for each step of the cycle fours was (94 C for 1 m; 45° C for 1 m; 72" C for 1 m):
\N“"\"‘ G B E U‘Vt ok Ytw \—)c,lﬁ\-r.n\-‘\(‘r) ‘
oy, o (_l W\m,(\"\ng(_\ Man, = rs*c\(d'sosw, ’H«"\ E‘\L\\ Sovan TTLE

B(,D\\S w1
W



Part 4 — PCR results. Write out the source of DNA that was in each lane. Mark the approximate positions for the DNA fragment
bands in your electrophoresis gel as well as the other team’s on the diagram below. Attempt to recreate the approximate intensity of the
band {estimating band intensity is the purpose for carrying out electrophoresis in this lab). The best way to show the intensity of the
band would be to photopraph the gel. Tf you photograph your gel and hand in a printed copy, you will receive extra credit. You may
also want to describe the band intensities to the side of the diagram.
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1. Lanes 1 and 5 should have 9 bands which are standard DNA fragments. Their sizes in base pairs and in order from largest to smallest
are: 23130, 9416, 6557, 4361, 3000, 2322, 2027, 725 and 570. To the left of the figure, label the standard bands with their
appropriate sizes. The standard bands in both lanes should be identical, therefore, one Iabel for both will be sufficient. If one of the 9
bands does not appear in either lane, you may have to compare you membrane to others and try and determine which band(s) did not
show.

2. Discuss your results. First, tell whether you were able to see the effectiveness of PCR as a means of amplifying DNA? Then, explain
why there were differences seen (or expected) in the three lanes (lanes 2-4 and lanes 6-8). In other words, what was different about
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Part 5 — Post Lab Assignment, Use Google Scholar (if you do not know about Geogle Scholar, you should) or some other jnternet

tool and find a research article in which PCR was used. Report the following information from the article below..

1, Cite the article using proper citation (author year method). Two examples are below:
Welinder, C. and L. Ekblad, 2011. Coomassic Staining as Loading Control in Western Biot Analysis. J. Proteome Res 10(3): 1416-1419.
Smith, T. E., P. R. Olser, and I. E. Ward, 2002. Fragmentation in an Appalachian Forest. Ecology 89:918-925.
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2. Explain theburpose/goal of the research and why PCR was used in the research. ) . Y e A
T, pur it O e pogtarci way T Cleate o fepatic %f o, o AP :w‘ ﬁ 74
and Kliols (¥ Jotetia-l &4 an egperimosstol apimol. i oo gokiitofeg T

oy perimendt Ligate vnigue- Seguanced 2 DA (30 O ol o @&wa ?c}% e

TeR lodd, Mt mgk\e_u&b B\Nk?WmM £y Apres Ao o0l - gered c,-w,

3. Go to Methiods section of the paper and find the following information for how the PCR was carried out;
i. The number of PCR cycles carried out (we performed 15 and 30 cycles on our samples): ' '&1 5 AN i%

ii. The temperatures and times used for each step of the cycle (ours was (94 C for 1 m; 45" C for 1 m; 72° C for 1 m):
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Part 4 — PCR resulis. Write out the source of DNA that was in each lane. Mark the approximate positions for the DNA fragment

bands in your electrophoresis gel as well as the other te

am’s on the diagram below. Attempt to recreate the approximate intensity of the

band {estimating band intensity is the purpose for carrying out electrophoresis in this lab). The best way to show the intensity of the
band would be to photograph the gel. If you photograph your gel and hand in a printed copy, you will receive extra credit, You may
also want to describe the band intensities to the side of the diagram.
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Lanes 1 and 5 should have 9 bands which are standard DNA fragments. Their sizes in base pairs and in order from largest to smallest
are: 23130, 9416, 6557, 4361, 3000, 2322, 2027, 725 and 570. To the lef; of the figure, label the standard bands with their
appropriate sizes. The standard bands in both lanes should be identical, therefore, one label for both will be sufficient. If one of the 9
bands does not appear in either lane, you may have o compare you membrane to others and try and determine which band(s) did not

show.

2. Discuss your results. First, tell whether you were able to see the cffectiveness of PCR as a means of amplifying DNA? Then, explain
why there were differences seen (or expected) in the three lanes {lanes 2-4 and lanes 6-8). In other words, what was different about

the DNA samples put in each lane. ., g
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Part 5 — Post Lab Assignment. Use Google Scholar {if you do not know about Google Scholar, you should) or some other internet
tool and find a research article in which PCR was tsed. Report the following information from the article below.

1. Cite the article using proper citation (author year method). Two examples are below:
Welinder, C. and L. Ekblad. 2011. Coomassie Staining as Loading Control in Western Blot Analysis. J. Proteome Res 10(3); 1416-1419.

Smith, T. E., P. R. Olsen, and I. E. Ward. 2002. Fragnentation in an Appalachian Forest. Ecology 89:918-925.
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2. Explain the purpose/goal of the tesearch and why PCR was used in the research.
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3. Go to Methods section of the paper and find the following information for how the PCR was carried out:

i. The number of PCR cycles carried out (we performed 13 and 30 cycles on our samples): 14 » /4 + { 2

ii, The temperatures and times used for each step of the cycle {ours was (94 C for 1 m; 45° C for 1 m; 72° C for 1 m):
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Part 4 — PCR results. Wiite out the source of DNA that was in each lane. Mark the approximate positions for the DNA fragment
bands in your electrophoresis gel as well as the other team’s on the diagram below. Attempt to recreate the approximate intensity of the
band (estimating band intensity is the purpose for carrying out clectrophoresis in this lab). The best way to show the intensity of the

band would be to photograph the gel. If you photograph your gel and hand in a printed copy, you will receive extra credit. You may
also want to describe the band intensities to the side of the diagram.
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1. Lanes 1 and 5 should have 9 bands which are standard DNA fragments. Their sizes in base pairs and in order from largest 1o smallest
are: 23130, 9416, 6557, 4361, 3000, 2322, 2027, 725 and 570. To the left of the figure, label the standard bands with their
appropriate sizes. The standard bands in both lanes should be identical, therefore, one label for both will be sufficient. If one of the 9

bands does not appear in gither lane, you may have to compare you membrane to others and try and determine which band(s) did not
show,

2. Discuss your results. First, 1]l whether you were able to see the cffectiveness of PCR. as a means of amplifying DNA? Then, explain

why there were differences seen (or expected) in the three lanes (lanes 2-4 and lanes 6-8). In other words, what was different about
the DNA samples put in each lane.
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Part 5 — Post Lab Assignment, Use Google Scholar (if you do not know about Geogle Scholar, you should) or some other internet
tool and find a research articke in which PCR was used. Repart the following information from the atticle below.
1. Cite the article using proper citation (author year method). Two examples ate below:

Welinder, C. and L. Ekblad. 2011. Coomassie Staining as Loading Control in Western Blot Analysis. J. Proteome Res 10(3): 1416-1419.
Smith, T, E., P. R. Olsen, and I. E. Ward. 2002‘(\Fragmentation in an Appalachian Forest. Ecology 89:018-925.
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2. Bxplain the purpose/goal of the research and why PCR was used in the research.
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3. Go to Methods section of the paper and find the following information for how the PCR was carried out:
i. The nmumber of PCR cycles carried out (we performed 15 and 30 cycles on our samples): / OO ol \& L{J

ii. The temperatures and times used for each step of the cycle (ours was (94 C for 1 m; 45° C for 1 m; 72° C for 1 m):



Part 4 — PCR results. Write out the source of DNA that was in each lane. Mark the approximate positions for the DNA fragment
bands in your electrophoresis gel as well as the other team’s on the diagram below. Attempt to recreate the approximate intensity of the
band (estimating band intensity is the purpose for carrying out electrophoresis in this lab). The best way to show the intensity of the

band would be to photograph the gel. If you photograph your gel and hand in a printed copy, you will receive extra credit. You may
also want to describe the band intensities to the side of the diagram.
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1. Lanes 1 % should have 9 bands which are standard DNA fragments. Their sizes in base pairs and in order from largest to smallest
are: 23130, 9416, 6557, 4361, 3000, 2322, 2027, 725 and 570. To the left of the figure, label the standard bands with their
appropriate sizes, The standard bands in both lanes should be identical, therefore, one label for both will be sufficient. If one of the 9

bands does not appear in either lane, you may have to compare you membrane to others and try and determine which band(s) did not
show,

2. Discuss your results. First, tell whether you were able to see the effectiveness of PCR as a means of amplifying DNA? Then, explain

why there were differences seen (or expected) ifi the three lanes (lanes 2-4 and lanes 6-8). In other words, what was different about
the DNA samples put in each lane, -
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Part 5 — Post Lab Assigniment. Use Google Scholar (if you do not know about Google Schblar, you should) or some other internet

tool and find a research article in which PCR was used. Report the following information from the article below.

1. Cite the article using proper citation (author year method). Two exaniples are below:

_Welinder, C. and L. Ekblad. 2011. Coomassic Staining as Loading Control in Western Blot Analysis. J. Proteome Res 10(3): 1416-1419.
Smith, T. E., P. R, Olsen, and J. E. Ward. 2002. Fragmentation in an Appalachian Forest. Ecology 89:518-925. '
TW ax "\.Q_“l*} P ) @\r'r@@m)' §.J GiahsSens, _?2:1 Qe St 9.) MCU;\(,Q(,‘{,,‘.,L) N, Escimr ovor i',}-hJ-) {/L)aﬁs, LF é
. %Ou\.vc{-,'} (L), Behvadbole Erenopbugia ot SM(LI vaiddn ¥ Lows BPmA Quoantibier U\,s[r\f).

PLR. mwclere Ael A5 frseourch, TV, A=A doit 10103 nar/ 24 L. 11§89
2. Explain the purpose/goal of the research and why PCR was used in the rescarch.

This regearch was dont v deyedop o technigus o
i LD Sastelhite \ WA : . & - o
(’I:(Ls | (AW QL wo v ol & L W oo Qe pad
0% DNA, PLE oMowtd e tmodh gumglont of Dwa#‘w Ty b
oo plitied o Vead ovhd pcha ot Y s%-wi.v o Loeus,

%u\ 0 »{-LJ Pt

3. Go to Methods section of the paper and find the following information for how the PCR was cafried out: 7
i. The number of PCR cycles carried out (we performed 15 and 30 cycles on our samples): 6-1\ {

ii. The temperatures and times used for each step of the cycle (ours was (94 C for 1 m; 45" C for Tm; 72° C for 1 m):
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