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1. a) Mutant # 2
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>CLUSTAL O(1.2.3) multiple sequence alignment


T7RNAPol_M2      GAGATATCATATGGCTCACAACCACCGTCACAAACACAAGCTTATGAACACGATTAACAT
T7RNAPol_Wt      -------------------------------------------ATGAACACGATTAACAT
                                                            *****************

T7RNAPol_M2      CGCTAAGAACGACTTCTCTGACATCGAACTGGCTGCTATCCCGTTCAACACTCTGGCTGA
T7RNAPol_Wt      CGCTAAGAACGACTTCTCTGACATCGAACTGGCTGCTATCCCGTTCAACACTCTGGCTGA
                 ************************************************************

T7RNAPol_M2      CCATTACGGTGAGCGTTTAGCTCGCGAACAGTTGGCCCTTGAGCATGAGTCTTACGAGAT
T7RNAPol_Wt      CCATTACGGTGAGCGTTTAGCTCGCGAACAGTTGGCCCTTGAGCATGAGTCTTACGAGAT
                 ************************************************************

T7RNAPol_M2      GGGTGAAGCACGCTTCCGCAAGATGTTTGAGCGTCAACTTAAAGCTGGTGAGGTTGCGGA
T7RNAPol_Wt      GGGTGAAGCACGCTTCCGCAAGATGTTTGAGCGTCAACTTAAAGCTGGTGAGGTTGCGGA
                 ************************************************************

T7RNAPol_M2      TAACGCTGCCGCCAAGCCTCTCATCACTACCCTACTCCCTAAGATGATTGCACGCATCAA
T7RNAPol_Wt      TAACGCTGCCGCCAAGCCTCTCATCACTACCCTACTCCCTAAGATGATTGCACGCATCAA
                 ************************************************************

T7RNAPol_M2      CGACTGGTTTGAGGAAGTGAAAGCTAAGCGCGGCAAGCGCCCGACAGCCTTCCAGTTCCT
T7RNAPol_Wt      CGACTGGTTTGAGGAAGTGAAAGCTAAGCGCGGCAAGCGCCCGACAGCCTTCCAGTTCCT
                 ************************************************************

T7RNAPol_M2      GCAAGAAATCAAGCCGGAAGCCGTAGCGTACATCACCATTAAGACCACTCTGGCTTGCCT
T7RNAPol_Wt      GCAAGAAATCAAGCCGGAAGCCGTAGCGTACATCACCATTAAGACCACTCTGGCTTGCCT
                 ************************************************************

T7RNAPol_M2      AACCAGTGCTGACAATACAACCGTTCAGGCTGTAGCAAGCGCAATCGGTCGGGCCATTGA
T7RNAPol_Wt      AACCAGTGCTGACAATACAACCGTTCAGGCTGTAGCAAGCGCAATCGGTCGGGCCATTGA
                 ************************************************************

T7RNAPol_M2      GGACGAGGCTCGCTTCGGTCGTATCCGTGACCTTGAAGCTAAGCACTTCAAGAAAAACGT
T7RNAPol_Wt      GGACGAGGCTCGCTTCGGTCGTATCCGTGACCTTGAAGCTAAGCACTTCAAGAAAAACGT
                 ************************************************************

T7RNAPol_M2      TGAGGAACAACTCAACAAGCGCGTAGGGCACGTCTACAAGAAAGCATTTATGCAAGTTGT
T7RNAPol_Wt      TGAGGAACAACTCAACAAGCGCGTAGGGCACGTCTACAAGAAAGCATTTATGCAAGTTGT
                 ************************************************************

T7RNAPol_M2      CGAGGCTGACATGCTCTCTAAGGGTCTACTCGGTGGCGAGGCGTGGTCTTCGTGGCATAA
T7RNAPol_Wt      CGAGGCTGACATGCTCTCTAAGGGTCTACTCGGTGGCGAGGCGTGGTCTTCGTGGCATAA
                 ************************************************************

T7RNAPol_M2      GGAAGACTCTATTCATGTAGGAGTACGCTGCATCGAGATGCTCATTGAGTCAACCGGAAT
T7RNAPol_Wt      GGAAGACTCTATTCATGTAGGAGTACGCTGCATCGAGATGCTCATTGAGTCAACCGGAAT
                 ************************************************************

T7RNAPol_M2      GGTTAGCTTACACCGCCAAAATGCTGGCGTAGTAGGTCAAGACTCTGAGACTATCGAACT
T7RNAPol_Wt      GGTTAGCTTACACCGCCAAAATGCTGGCGTAGTAGGTCAAGACTCTGAGACTATCGAACT
                 ************************************************************

T7RNAPol_M2      CGCACCTGAATACGCTGAGGCTATCGCAACCCGTGCAGGTGCGCTGGCTGGCATCTCTCC
T7RNAPol_Wt      CGCACCTGAATACGCTGAGGCTATCGCAACCCGTGCAGGTGCGCTGGCTGGCATCTCTCC
                 ************************************************************

T7RNAPol_M2      GATGTTCCAACCTTGCGTAGTTCCTCCTAAGCCGTGGACTGGCATTACTGGTGGTGGCTA
T7RNAPol_Wt      GATGTTCCAACCTTGCGTAGTTCCTCCTAAGCCGTGGACTGGCATTACTGGTGGTGGCTA
                 ************************************************************

T7RNAPol_M2      TTGGGCTAACGGTCGTCGTCCTCTGGCGCTGGTGCGTACTCACAGTAAGAAAGCACTGAT
T7RNAPol_Wt      TTGGGCTAACGGTCGTCGTCCTCTGGCGCTGGTGCGTACTCACAGTAAGAAAGCACTGAT
                 ************************************************************

T7RNAPol_M2      GCGCTACGAAGACGTTTACATGCCTGAGGTGTACAAAGCGATTAACATTGCGCAAAACAC
T7RNAPol_Wt      GCGCTACGAAGACGTTTACATGCCTGAGGTGTACAAAGCGATTAACATTGCGCAAAACAC
                 ************************************************************

T7RNAPol_M2      CGCATGGAAAATCAACAAGAAAGTCCTAGCGGTCGCCAACGTAATCACCAAGTGGAAGCA
T7RNAPol_Wt      CGCATGGAAAATCAACAAGAAAGTCCTAGCGGTCGCCAACGTAATCACCAAGTGGAAGCA
                 ************************************************************

T7RNAPol_M2      TTGTCCGGTCGAGGACATCCCTGCGATTGAGCGTGAAGAACTCCCGATGAAACCGGAAGA
T7RNAPol_Wt      TTGTCCGGTCGAGGACATCCCTGCGATTGAGCGTGAAGAACTCCCGATGAAACCGGAAGA
                 ************************************************************

T7RNAPol_M2      CATCGACATGAATCCTGAGGCTCTCACCGCGTGGAAACGTGCTGCCGCTGCTGTGTACCG
T7RNAPol_Wt      CATCGACATGAATCCTGAGGCTCTCACCGCGTGGAAACGTGCTGCCGCTGCTGTGTACCG
                 ************************************************************

T7RNAPol_M2      CAAGGACAAGGCTCGCAAGTCTCGCCGTATCAGCCTTGAGTTCATGCTTGAGCAAGCCAA
T7RNAPol_Wt      CAAGGACAAGGCTCGCAAGTCTCGCCGTATCAGCCTTGAGTTCATGCTTGAGCAAGCCAA
                 ************************************************************

T7RNAPol_M2      TAAGTTTGCTAACCATAAGGCCATCTGGTTCCCTTACAACATGGACTGGCGCGGTCGTGT
T7RNAPol_Wt      TAAGTTTGCTAACCATAAGGCCATCTGGTTCCCTTACAACATGGACTGGCGCGGTCGTGT
                 ************************************************************

T7RNAPol_M2      TTACGCTGTGTCAATGTTCAACCCGCAAGGTAACGATATGACCAAAGGACTGCTTACGCT
T7RNAPol_Wt      TTACGCTGTGTCAATGTTCAACCCGCAAGGTAACGATATGACCAAAGGACTGCTTACGCT
                 ************************************************************

T7RNAPol_M2      GGCGAAAGGTAAACCAATCGGTAAGGAAGGTTACTACTGGCTGAAAATCCACGGTGCAAA
T7RNAPol_Wt      GGCGAAAGGTAAACCAATCGGTAAGGAAGGTTACTACTGGCTGAAAATCCACGGTGCAAA
                 ************************************************************

T7RNAPol_M2      CTGTGCGGGTGTCGATAAGGTTCCGTTCCCTGAGCGCATCAAGTTCATTGAGGAAAACCA
T7RNAPol_Wt      CTGTGCGGGTGTCGATAAGGTTCCGTTCCCTGAGCGCATCAAGTTCATTGAGGAAAACCA
                 ************************************************************

T7RNAPol_M2      CGAGAACATCATGGCTTGCGCTAAGTCTCCACTGGAGAACACTTGGTGGGCTGAGCAAGA
T7RNAPol_Wt      CGAGAACATCATGGCTTGCGCTAAGTCTCCACTGGAGAACACTTGGTGGGCTGAGCAAGA
                 ************************************************************

T7RNAPol_M2      TTCTCCGTTCTGCTTCCTTGCGTTCTGCTTTGAGTACGCTGGGGTACAGCACCACGGCCT
T7RNAPol_Wt      TTCTCCGTTCTGCTTCCTTGCGTTCTGCTTTGAGTACGCTGGGGTACAGCACCACGGCCT
                 ************************************************************

T7RNAPol_M2      GAGCTATAACTGCTCCCTTCCGCTGGCGTTTGACGGGTCTTGCTCTGGCATCCAGCACTT
T7RNAPol_Wt      GAGCTATAACTGCTCCCTTCCGCTGGCGTTTGACGGGTCTTGCTCTGGCATCCAGCACTT
                 ************************************************************

T7RNAPol_M2      CTCCGCGATGCTCCGAGATGAGGTAGGTGGTCGCGCGGTTAACTTGCTTCCTAGTGAAAC
T7RNAPol_Wt      CTCCGCGATGCTCCGAGATGAGGTAGGTGGTCGCGCGGTTAACTTGCTTCCTAGTGAAAC
                 ************************************************************

T7RNAPol_M2      CGTTGCGGACATCTACGGGATTGTTGCTAAGAAAGTCAACGAGATTCTACAAGCAGACGC
T7RNAPol_Wt      CGTTCAGGACATCTACGGGATTGTTGCTAAGAAAGTCAACGAGATTCTACAAGCAGACGC
                 ****  ******************************************************

T7RNAPol_M2      AATCAATGGGACCGATAACGAAGTAGTTACCGTGACCGATGAGAACACTGGTGAAATCTC
T7RNAPol_Wt      AATCAATGGGACCGATAACGAAGTAGTTACCGTGACCGATGAGAACACTGGTGAAATCTC
                 ************************************************************

T7RNAPol_M2      TGAGAAAGTCAAGCTGGGCACTAAGGCACTGGCTGGTCAATGGCTGGCTTACGGTGTTAC
T7RNAPol_Wt      TGAGAAAGTCAAGCTGGGCACTAAGGCACTGGCTGGTCAATGGCTGGCTTACGGTGTTAC
                 ************************************************************

T7RNAPol_M2      TCGCAGTGTGACTANGCGTTCAGTCATGACGCTGGCTTACGGGTCCAAAGAGTTCGGCTT
T7RNAPol_Wt      TCGCAGTGTGACTAAGCGTTCAGTCATGACGCTGGCTTACGGGTCCAAAGAGTTCGGCTT
                 ************** *********************************************

T7RNAPol_M2      CCGTCAACAAGTGCTGGAAGATACCATTCANNCAGCTATTGATTCCGGCAAGGGTCTGAT
T7RNAPol_Wt      CCGTCAACAAGTGCTGGAAGATACCATTCAGCCAGCTATTGATTCCGGCAAGGGTCTGAT
                 ******************************  ****************************

T7RNAPol_M2      GTTCACTCAGCCGAATCNNNCTGCTGGATACATGGCTAAGCTGATTTGGGAATCTGTGAG
T7RNAPol_Wt      GTTCACTCAGCCGAATCAGGCTGCTGGATACATGGCTAAGCTGATTTGGGAATCTGTGAG
                 *****************   ****************************************

T7RNAPol_M2      CGTGACGGTGGTAGCTGCGGTTGAAGCAATGAACTGGCTTAAGTCTGC------------
T7RNAPol_Wt      CGTGACGGTGGTAGCTGCGGTTGAAGCAATGAACTGGCTTAAGTCTGCTGCTAAGCTGCT
                 ************************************************            

T7RNAPol_M2      ------------------------------------------------------------
T7RNAPol_Wt      GGCTGCTGAGGTCAAAGATAAGAAGACTGGAGAGATTCTTCGCAAGCGTTGCGCTGTGCA
                                                                             

T7RNAPol_M2      ------------------------------------------------------------
T7RNAPol_Wt      TTGGGTAACTCCTGATGGTTTCCCTGTGTGGCAGGAATACAAGAAGCCTATTCAGACGCG
                                                                             

T7RNAPol_M2      ------------------------------------------------------------
T7RNAPol_Wt      CTTGAACCTGATGTTCCTCGGTCAGTTCCGCTTACAGCCTACCATTAACACCAACAAAGA
                                                                             

T7RNAPol_M2      ------------------------------------------------------------
T7RNAPol_Wt      TAGCGAGATTGATGCACACAAACAGGAGTCTGGTATCGCTCCTAACTTTGTACACAGCCA
                                                                             

T7RNAPol_M2      ------------------------------------------------------------
T7RNAPol_Wt      AGACGGTAGCCACCTTCGTAAGACTGTAGTGTGGGCACACGAGAAGTACGGAATCGAATC
                                                                             

T7RNAPol_M2      ------------------------------------------------------------
T7RNAPol_Wt      TTTTGCACTGATTCACGACTCCTTCGGTACCATTCCGGCTGACGCTGCGAACCTGTTCAA
                                                                             

T7RNAPol_M2      ------------------------------------------------------------
T7RNAPol_Wt      AGCAGTGCGCGAAACTATGGTTGACACATATGAGTCTTGTGATGTACTGGCTGATTTCTA
                                                                             

T7RNAPol_M2      ------------------------------------------------------------
T7RNAPol_Wt      CGACCAGTTCGCTGACCAGTTGCACGAGTCTCAATTGGACAAAATGCCAGCACTTCCGGC
                                                                             

T7RNAPol_M2      ----------------------------------------------------------
T7RNAPol_Wt      TAAAGGTAACTTGAACCTCCGTGACATCTTAGAGTCGGACTTCGCGTTCGCGTAATAA

The mutations that were made evident when comparing the M2 mutant DNA to the wild type DNA are circled. The mutation that was introduced by the lab technicians is double circled. As seen by the sequence of dashes across the last 4 lines of the T7RNAPol_M2 line, the sequencing was incomplete. There is a portion of the T7 gene that was not sequenced (including the stop codon). This may be due to and improper use of the primers. If the primer designed for the last portion of the sequence was missed (or another primer was added to the mixture instead) it may have resulted in a lack of translation of that DNA. None of the frames contained this last portion of the sequence which supports that a primer was missed.

c) Protein Sequence

>T7RNAPol_M2_AASEQUENCE
MNTINIAKNDFSDIELAAIPFNTLADHYGERLAREQLALEHESYEMGEARFRKMFERQLKAGEVADNAAAKPLITTLLPKMIARINDWFEEVKAKRGKRPTAFQFLQEIKPEAVAYITIKTTLACLTSADNTTVQAVASAIGRAIEDEARFGRIRDLEAKHFKKNVEEQLNKRVGHVYKKAFMQVVEADMLSKGLLGGEAWSSWHKEDSIHVGVRCIEMLIESTGMVSLHRQNAGVVGQDSETIELAPEYAEAIATRAGALAGISPMFQPCVVPPKPWTGITGGGYWANGRRPLALVRTHSKKALMRYEDVYMPEVYKAINIAQNTAWKINKKVLAVANVITKWKHCPVEDIPAIEREELPMKPEDIDMNPEALTAWKRAAAAVYRKDKARKSRRISLEFMLEQANKFANHKAIWFPYNMDWRGRVYAVSMFNPQGNDMTKGLLTLAKGKPIGKEGYYWLKIHGANCAGVDKVPFPERIKFIEENHENIMACAKSPLENTWWAEQDSPFCFLAFCFEYAGVQHHGLSYNCSLPLAFDGSCSGIQHFSAMLRDEVGGRAVNLLPSETVADIYGIVAKKVNEILQADAINGTDNEVVTVTDENTGEISEKVKLGTKALAGQWLAYGVTRSVTXRSVMTLAYGSKEFGFRQQVLEDTIXXAIDSGKGLMFTQPNXXAGYMAKLIWESVSVTVVAAVEAMNWLKS 

>T7RNAPol_Wt_AASEQUENCE
MNTINIAKNDFSDIELAAIPFNTLADHYGERLAREQLALEHESYEMGEARFRKMFERQLKAGEVADNAAA
KPLITTLLPKMIARINDWFEEVKAKRGKRPTAFQFLQEIKPEAVAYITIKTTLACLTSADNTTVQAVASA
IGRAIEDEARFGRIRDLEAKHFKKNVEEQLNKRVGHVYKKAFMQVVEADMLSKGLLGGEAWSSWHKEDSI
HVGVRCIEMLIESTGMVSLHRQNAGVVGQDSETIELAPEYAEAIATRAGALAGISPMFQPCVVPPKPWTG
ITGGGYWANGRRPLALVRTHSKKALMRYEDVYMPEVYKAINIAQNTAWKINKKVLAVANVITKWKHCPVE
DIPAIEREELPMKPEDIDMNPEALTAWKRAAAAVYRKDKARKSRRISLEFMLEQANKFANHKAIWFPYNM
DWRGRVYAVSMFNPQGNDMTKGLLTLAKGKPIGKEGYYWLKIHGANCAGVDKVPFPERIKFIEENHENIM
ACAKSPLENTWWAEQDSPFCFLAFCFEYAGVQHHGLSYNCSLPLAFDGSCSGIQHFSAMLRDEVGGRAVN
LLPSETVQDIYGIVAKKVNEILQADAINGTDNEVVTVTDENTGEISEKVKLGTKALAGQWLAYGVTRSVT
KRSVMTLAYGSKEFGFRQQVLEDTIQPAIDSGKGLMFTQPNQAAGYMAKLIWESVSVTVVAAVEAMNWLK
SAAKLLAAEVKDKKTGEILRKRCAVHWVTPDGFPVWQEYKKPIQTRLNLMFLGQFRLQPTINTNKDSEID
AHKQESGIAPNFVHSQDGSHLRKTVVWAHEKYGIESFALIHDSFGTIPADAANLFKAVRETMVDTYESCD
VLADFYDQFADQLHESQLDKMPALPAKGNLNLRDILESDFAFA

CLUSTAL O(1.2.3) multiple sequence alignment


T7RNAPol_M2      MNTINIAKNDFSDIELAAIPFNTLADHYGERLAREQLALEHESYEMGEARFRKMFERQLK
T7RNAPol_Wt      MNTINIAKNDFSDIELAAIPFNTLADHYGERLAREQLALEHESYEMGEARFRKMFERQLK
                 ************************************************************

T7RNAPol_M2      AGEVADNAAAKPLITTLLPKMIARINDWFEEVKAKRGKRPTAFQFLQEIKPEAVAYITIK
T7RNAPol_Wt      AGEVADNAAAKPLITTLLPKMIARINDWFEEVKAKRGKRPTAFQFLQEIKPEAVAYITIK
                 ************************************************************

T7RNAPol_M2      TTLACLTSADNTTVQAVASAIGRAIEDEARFGRIRDLEAKHFKKNVEEQLNKRVGHVYKK
T7RNAPol_Wt      TTLACLTSADNTTVQAVASAIGRAIEDEARFGRIRDLEAKHFKKNVEEQLNKRVGHVYKK
                 ************************************************************

T7RNAPol_M2      AFMQVVEADMLSKGLLGGEAWSSWHKEDSIHVGVRCIEMLIESTGMVSLHRQNAGVVGQD
T7RNAPol_Wt      AFMQVVEADMLSKGLLGGEAWSSWHKEDSIHVGVRCIEMLIESTGMVSLHRQNAGVVGQD
                 ************************************************************

T7RNAPol_M2      SETIELAPEYAEAIATRAGALAGISPMFQPCVVPPKPWTGITGGGYWANGRRPLALVRTH
T7RNAPol_Wt      SETIELAPEYAEAIATRAGALAGISPMFQPCVVPPKPWTGITGGGYWANGRRPLALVRTH
                 ************************************************************

T7RNAPol_M2      SKKALMRYEDVYMPEVYKAINIAQNTAWKINKKVLAVANVITKWKHCPVEDIPAIEREEL
T7RNAPol_Wt      SKKALMRYEDVYMPEVYKAINIAQNTAWKINKKVLAVANVITKWKHCPVEDIPAIEREEL
                 ************************************************************

T7RNAPol_M2      PMKPEDIDMNPEALTAWKRAAAAVYRKDKARKSRRISLEFMLEQANKFANHKAIWFPYNM
T7RNAPol_Wt      PMKPEDIDMNPEALTAWKRAAAAVYRKDKARKSRRISLEFMLEQANKFANHKAIWFPYNM
                 ************************************************************

T7RNAPol_M2      DWRGRVYAVSMFNPQGNDMTKGLLTLAKGKPIGKEGYYWLKIHGANCAGVDKVPFPERIK
T7RNAPol_Wt      DWRGRVYAVSMFNPQGNDMTKGLLTLAKGKPIGKEGYYWLKIHGANCAGVDKVPFPERIK
                 ************************************************************

T7RNAPol_M2      FIEENHENIMACAKSPLENTWWAEQDSPFCFLAFCFEYAGVQHHGLSYNCSLPLAFDGSC
T7RNAPol_Wt      FIEENHENIMACAKSPLENTWWAEQDSPFCFLAFCFEYAGVQHHGLSYNCSLPLAFDGSC
                 ************************************************************

T7RNAPol_M2      SGIQHFSAMLRDEVGGRAVNLLPSETVADIYGIVAKKVNEILQADAINGTDNEVVTVTDE
T7RNAPol_Wt      SGIQHFSAMLRDEVGGRAVNLLPSETVQDIYGIVAKKVNEILQADAINGTDNEVVTVTDE
                 *************************** ********************************

T7RNAPol_M2      NTGEISEKVKLGTKALAGQWLAYGVTRSVTXRSVMTLAYGSKEFGFRQQVLEDTIXXAID
T7RNAPol_Wt      NTGEISEKVKLGTKALAGQWLAYGVTRSVTKRSVMTLAYGSKEFGFRQQVLEDTIQPAID
                 ****************************** ************************  ***

T7RNAPol_M2      SGKGLMFTQPNXXAGYMAKLIWESVSVTVVAAVEAMNWLKS-------------------
T7RNAPol_Wt      SGKGLMFTQPNQAAGYMAKLIWESVSVTVVAAVEAMNWLKSAAKLLAAEVKDKKTGEILR
                 ***********  ****************************                   

T7RNAPol_M2      ------------------------------------------------------------
T7RNAPol_Wt      KRCAVHWVTPDGFPVWQEYKKPIQTRLNLMFLGQFRLQPTINTNKDSEIDAHKQESGIAP
                                                                             

T7RNAPol_M2      ------------------------------------------------------------
T7RNAPol_Wt      NFVHSQDGSHLRKTVVWAHEKYGIESFALIHDSFGTIPADAANLFKAVRETMVDTYESCD
                                                                             

T7RNAPol_M2      -------------------------------------------
T7RNAPol_Wt      VLADFYDQFADQLHESQLDKMPALPAKGNLNLRDILESDFAFA

The mutations that were made evident when comparing the M2 mutant DNA to the wild type DNA are circled. The mutation that was introduced by the lab technicians is double circled. It is notable that of the mutations present in the DNA sequence, not all of them resulted in a mutation in the primary structure of the T7 RNA Polymerase.

2. a) Without IPTG the LacI repressor can bind preventing the T7 gene from being expressed. Due to this inhibition we would expect to observe no difference between t=0 and t=2 hours considering there is no gene expression. This controlled is used to provide information of the activity of the LacI repressor. A lack of protein expression tells us that it is working.

b) The absence of the T7 gene results in no expression of the T7 RNA polymerase and so no protein expression at all. This control is used to give information of whether or not the vector is absent of the gene of interest.
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