Results:
We completed a PCR reaction to amplify the T7 RNA polymerase insert. A 1% agarose gel was cast and loaded with purified (well #1) and unpurified (well #2) T7 RNA polymerase amplicons as well as a negative control (well #3).  The 4th well which should represent a second unpurified sample however, it does not show the expected results; there should have been a band instead there is nothing.  The estimated size of the amplicon based on the gel results is of 3981 bp (Appendix 1 and 2). The estimated mass of the purified amplicon based on the gel is 10 ng and the estimated mass of the unpurified amplicon based on the gel is 15 ng. Therefore, the yield of our PCR experiment was 10% (Appendix 3). 
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Figure 1. PCR Results of T7 RNA Polymerase Amplicon.  An 1% electrophoresis gel showing the purified T7 amplicon; 10 ng (1), the unpurified T7 amplicon;15 ng (2), the negative control; 10 ng (3), a second sample of unpurified T7; 15 ng (4) and a second sample of negative control; 10 ng (5). This figure represents the results of the PCR reaction on agarose gel electrophoresis and we can conclude that the purified and unpurified T7 amplicons in wells 1 and 2 do indeed contain some DNA. Moreover we can also tell that the PCR reaction in well 4 was unsuccessful since there is no band therefore it doesn’t contain any DNA. The negative controls (with no DNA) represent what the results would look like if the reaction failed. 
Moving forward, a week after we inoculated agar plates with bacterial suspensions, we got some good results and other results which weren’t expected. Plate Ia and Ib both contained colonies as expected since those bacteria portray the ampicillin resistance gene: plate Ia had 25 colonies whereas plate Ib had 3 colonies. However, plate II also contained a few colonies, 4 to be exact, which was a surprise since the cell samples could not recircularize and therefore should not contain any colonies. The agar plate III did contain numerous colonies which was expected since it was the positive control and in contrary, plate IV did not contain any colonies as expected since it was the negative control. To our surprise, agar plate V contained 62 colonies when it was expected to contain none since it was supposed to be another negative control and supposedly contained no DNA. Agar plates VIa and VIb were both expected to contain colonies since they are positive controls, VIb is a diluted sample of Via and therefore is expected to have a lower number of colonies. Agar plate VIa only contained 2 colonies whereas plate VIb didn’t have any colonies. 
[bookmark: _GoBack]Furthermore, moving along in the lab, there was inoculation of a liquid culture with a transformant colony. Later on there was isolation of the plasmid DNA which was used to digest and then screen a given DNA insert. The DNA sequence was then sent to sequencing where we got some interesting results. As we got the sequencing results back, all 5 sequences seemed good but as we tried to assemble them together we encountered some issues. Instead of getting 1 contig of all the 5 sequences assembled together we kept getting 2 contigs which led us to believe that the 4th sequence was shorter than needed. Thus, we had to use the backup data. Using this data we were able to pin point the mutated nucleotide and therefore the change in amino acid. As shown in the figure below, the mutated nucleotides are highlighted in yellow. Two guanines have been mutated and changed to two adenines. 
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Figure 2. Nucleotide sequences of the T7 RNA polymerase mutant (1st line) and the T7 RNA polymerase wild type (2nd line). Highlighted in yellow are the nucleotides that have been mutated and changed from guanines to adenines. 
Hence, because of this change in nucleotides, there will also be a change in amino acid. In this case, the amino acid glycine became a lysine as shown below in figure 3.
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Figure 3. Protein sequences of the T7 RNA polymerase mutant (1st line) and the T7 RNA polymerase wild type (2nd line). Highlighted in yellow are the amino acids that have been mutated and changed from glycine to lysine. 





Appendix 1
MassRuler express forward DNA ladder
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Appendix 2

Figure 1. The log the of the size of the DNA markers in bp plotted against the distance they traveled on the agarose gel in mm, in order to get a better estimated of the size of our DNA amplicon. 
The more accurate estimation of the size of the DNA amplicon based on the standard curve of the graph plotted is 3981bp. 
Appendix 3
Mass of Purified DNA
1) 10ng estimation from gel picture and 5 µL loaded into well for gel: 10ng/5 µL=2ng/ µL
2) Take in account dilution before loading gel: 2ng/ µLx10 µL=20ng
3) Take in account that only 2 µL was taken from our initial 30 µL purified DNA sample for the 10 µL dilution: 20ng/2 µL=10ng/ µL
4) Find mass in initial 30 µL purified DNA sample: 10ng/ µLx30 µL=300ng
Mass of Unpurified DNA
1) 15ng estimation from gel picture and 5 µL loaded into well for gel: 15ng/5 µL=3ng/ µL
2) Take in account dilution before loading gel: 3ng/ µL x10 µL=30ng
3) Take in account that only 2 µL was taken from our initial 196 µL PCR reaction for the 10 µL dilution: 30ng/2 µL=15ng/ µL
4) Find mass in initial 196 µL PCR: 2940ng

Yield %=Purified DNA/Unpurified DNA x 100%
Yield %=300ng/2940ng x 100%
Yield %=10%

Appendix 4A: Template nucleotide sequence (back-up)
AGGAGATATCATATGGCTCACAACCACCGTCACAAACACAAGCTTATGAACACGATTAAC
ATCGCTAAGAACGACTTCTCTGACATCGAACTGGCTGCTATCCCGTTCAACACTCTGGCT
GACCATTACGGTGAGCGTTTAGCTCGCGAACAGTTGGCCCTTGAGCATGAGTCTTACGAG
ATGGGTGAAGCACGCTTCCGCAAGATGTTTGAGCGTCAACTTAAAGCTGGTGAGGTTGCG
GATAACGCTGCCGCCAAGCCTCTCATCACTACCCTACTCCCTAAGATGATTGCACGCATC
AACGACTGGTTTGAGGAAGTGAAAGCTAAGCGCGGCAAGCGCCCGACAGCCTTCCAGTTC
CTGCAAGAAATCAAGCCGGAAGCCGTAGCGTACATCACCATTAAGACCACTCTGGCTTGC
CTAACCAGTGCTGACAATACAACCGTTCAGGCTGTAGCAAGCGCAATCGGTCGGGCCATT
GAGGACGAGGCTCGCTTCGGTCGTATCCGTGACCTTGAAGCTAAGCACTTCAAGAAAAAC
GTTGAGGAACAACTCAACGGGCGCGTAGGGCACGTCTACAAGAAAGCATTTATGCAAGTT
GTCGAGGCTGACATGCTCTCTAAGGGTCTACTCGGTGGCGAGGCGTGGTCTTCGTGGCAT
AAGGAAGACTCTATTCATGTAGGAGTACGCTGCATCGAGATGCTCATTGAGTCAACCGGA
ATGGTTAGCTTACACCGCCAAAATGCTGGCGTAGTAGGTCAAGACTCTGAGACTATCGAA
CTCGCACCTGAATACGCTGAGGCTATCGCAACCCGTGCAGGTGCGCTGGCTGGCATCTCT
CCGATGTTCCAACCTTGCGTAGTTCCTCCTAAGCCGTGGACTGGCATTACTGGTGGTGGC
TATTGGGCTAACGGTCGTCGTCCTCTGGCGCTGGTGCGTACTCACAGTAAGAAAGCACTG
ATGCGCTACGAAGACGTTTACATGCCTGAGGTGTACAAAGCGATTAACATTGCGCAAAAC
ACCGCATGGAAAATCAACAAGAAAGTCCTAGCGGTCGCCAACGTAATCACCAAGTGGAAG
CATTGTCCGGTCGAGGACATCCCTGCGATTGAGCGTGAAGAACTCCCGATGAAACCGGAA
GACATCGACATGAATCCTGAGGCTCTCACCGCGTGGAAACGTGCTGCCGCTGCTGTGTAC
CGCAAGGACAAGGCTCGCAAGTCTCGCCGTATCAGCCTTGAGTTCATGCTTGAGCAAGCC
AATAAGTTTGCTAACCATAAGGCCATCTGGTTCCCTTACAACATGGACTGGCGCGGTCGT
GTTTACGCTGTGTCAATGTTCAACCCGCAAGGTAACGATATGACCAAAGGACTGCTTACG
CTGGCGAAAGGTAAACCAATCGGTAAGGAAGGTTACTACTGGCTGAAAATCCACGGTGCA
AACTGTGCGGGTGTCGATAAGGTTCCGTTCCCTGAGCGCATCAAGTTCATTGAGGAAAAC
CACGAGAACATCATGGCTTGCGCTAAGTCTCCACTGGAGAACACTTGGTGGGCTGAGCAA
GATTCTCCGTTCTGCTTCCTTGCGTTCTGCTTTGAGTACGCTGGGGTACAGCACCACGGC
CTGAGCTATAACTGCTCCCTTCCGCTGGCGTTTGACGGGTCTTGCTCTGGCATCCAGCAC
TTCTCCGCGATGCTCCGAGATGAGGTAGGTGGTCGCGCGGTTAACTTGCTTCCTAGTGAA
ACCGTTCAGGACATCTACGGGATTGTTGCTAAGAAAGTCAACGAGATTCTACAAGCAGAC
GCAATCAATGGGACCGATAACGAAGTAGTTACCGTGACCGATGAGAACACTGGTGAAATC
TCTGAGAAAGTCAAGCTGGGCACTAAGGCACTGGCTGGTCAATGGCTGGCTTACGGTGTT
ACTCGCAGTGTGACTAAGCGTTCAGTCATGACGCTGGCTTACGGGTCCAAAGAGTTCGGC
TTCCGTCAACAAGTGCTGGAAGATACCATTCAGCCAGCTATTGATTCCGGCAAGGGTCTG
ATGTTCACTCAGCCGAATCAGGCTGCTGGATACATGGCTAAGCTGATTTGGGAATCTGTG
AGCGTGACGGTGGTAGCTGCGGTTGAAGCAATGAACTGGCTTAAGTCTGCTGCTAAGCTG
CTGGCTGCTGAGGTCAAAGATAAGAAGACTGGAGAGATTCTTCGCAAGCGTTGCGCTGTG
CATTGGGTAACTCCTGATGGTTTCCCTGTGTGGCAGGAATACAAGAAGCCTATTCAGACG
CGCTTGAACCTGATGTTCCTCGGTCAGTTCCGCTTACAGCCTACCATTAACACCAACAAA
GATAGCGAGATTGATGCACACAAACAGGAGTCTGGTATCGCTCCTAACTTTGTACACAGC
CAAGACGGTAGCCACCTTCGTAAGACTGTAGTGTGGGCACACGAGAAGTACGGAATCGAA
TCTTTTGCACTGATTCACGACTCCTTCGGTACCATTCCGGCTGACGCTGCGAACCTGTTC
AAAGCAGTGCGCGAAACTATGGTTGACACATATGAGTCTTGTGATGTACTGGCTGATTTC
TACGACCAGTTCGCTGACCAGTTGCACGAGTCTCAATTGGACAAAATGCCAGCACTTCCG
GCTAAAGGTAACTTGAACCTCCGTGACATCTTAGAGTCGGACTTCGCGTTCGCGTAAGAA
TTCCCGGGTACCAAGATCTTGAATGAATGAGCTAGCTCGACCGATCTCGACGAGTGAGAG
AAGATTTTCAGCCTGATACAGATTAAATCAGAACGCAGAAGCGGTCTGATAAAACAGAAT
TTGCCTGGCGGCAGTAGCGCGGTGGTCCCACCTGACCCCATGCCGAACTCAGAAGTGAAA
CGCCGTAGCGCCGATGGTAGTGTGGGGTCTCCCCATGCGAGAGTAGGGAACTGCCAGGCA
TCAAATAAAACGAAAGGCTCAGTCGAAAGACTGGGCCTTTCGTTTTATCTGTTGTTTGTC
GGTGAACGCTCTCCTGAGTA




Appendix 4B: Protein sequence using back-up data

MAHNHRHKHKLMNTINIAKNDFSDIELAAIPFNTLADHYGERLAREQLALEHES
YEMGEARFRKMFERQLKAGEVADNAAAKPLITTLLPKMIARINDWFEEVKAKRGKRPTAF
QFLQEIKPEAVAYITIKTTLACLTSADNTTVQAVASAIGRAIEDEARFGRIRDLEAKHFK
KNVEEQLNGRVGHVYKKAFMQVVEADMLSKGLLGGEAWSSWHKEDSIHVGVRCIEMLIES
TGMVSLHRQNAGVVGQDSETIELAPEYAEAIATRAGALAGISPMFQPCVVPPKPWTGITG
GGYWANGRRPLALVRTHSKKALMRYEDVYMPEVYKAINIAQNTAWKINKKVLAVANVITK
WKHCPVEDIPAIEREELPMKPEDIDMNPEALTAWKRAAAAVYRKDKARKSRRISLEFMLE
QANKFANHKAIWFPYNMDWRGRVYAVSMFNPQGNDMTKGLLTLAKGKPIGKEGYYWLKIH
GANCAGVDKVPFPERIKFIEENHENIMACAKSPLENTWWAEQDSPFCFLAFCFEYAGVQH
HGLSYNCSLPLAFDGSCSGIQHFSAMLRDEVGGRAVNLLPSETVQDIYGIVAKKVNEILQ
ADAINGTDNEVVTVTDENTGEISEKVKLGTKALAGQWLAYGVTRSVTKRSVMTLAYGSKE
FGFRQQVLEDTIQPAIDSGKGLMFTQPNQAAGYMAKLIWESVSVTVVAAVEAMNWLKSAA
KLLAAEVKDKKTGEILRKRCAVHWVTPDGFPVWQEYKKPIQTRLNLMFLGQFRLQPTINT
NKDSEIDAHKQESGIAPNFVHSQDGSHLRKTVVWAHEKYGIESFALIHDSFGTIPADAAN
LFKAVRETMVDTYESCDVLADFYDQFADQLHESQLDKMPALPAKGNLNLRDILESDFAFA



0.1	0.2	0.35	0.5	0.65	0.8	0.95	1.1	1.25	1.35	1.45	1.55	4.0	3.84	3.7	3.48	3.3	3.18	3.0	2.84	2.7	2.48	2.3	2.0	Distance traveled on agarose gel (mm)


Log size of DNA markers in bp




image4.jpg
bp ng/20p1 ng/15pl|ng/10pl| ng/5pl

— 10000 200 150 100 50
— 7000 140 105 70 35
—5000 100 75 & 25
—3000 60 45 30 15
— 2000 40 30 20 10
—1500 30 225 15 75
—1000 200 150 100 50

—700 140 105 70 5
—500 100 75 50 25
60 45 30 15
40 30 20 10
20 15 10 5

1% TopVision™ LE GQ Agarose {#R0491),
10ullane, 8cm lenath cel, 1X TAE, 7V/cm, 30min




image1.tiff




image2.png
GTTGAGGAACAACTCAACGEGCGCETAGGGCACGTCTACAAGAAAGCATTTATGCAAGTT

GTTGAGGAACAACTCAACRAGCGCOTAGGGCACETCTACAAGARAGCAT T TATGCAAGTT




image3.png
RV GHVYKKAFMQVVEADML SKGLLGGERRSSHHKEDS THVEVRC TEMLIESTGUVSL

HVYKHAFHQVVERDL SKGLLGGEARSSWHKEDS THVGVRC TEMLTESTGMVSL




