
Plasmid Name: pMM290 
 
Aliases: none known 
 
Length: 11707 bp 
 
Constructed by: Mike Moser/Cristina Swanson 
 
Last updated: 17 August 2009 
 
Description and application: This is a mammalian expression vector for 
catalytically active human WRN protein. It was constructed from pBI, a Clontech 
plasmid with a bi-directional promoter + TRE backbone, modified by insertion of a 
polylinker containing BspD1 and XhoI sites followed by insertion of myc-WRN 
WT. Vector backbone is pMM286, myc-WRN WT came from DspD1-XhoI 
fragment from pMM229. [NB this is not how the plasmid was originally 
constructed – see plasmid construction outline below.] 

 
 
 
NB: the WRN sequence in this plasmid contains a number of variations from the 
WT WRN sequence (NM_000553.4). These polymorphisms are either silent or 
do not to alter the function of the WRN protein.  *The A>G nucleotide change at 
position 235 was introduced into the WRN sequence during the cloning to 
generate myc epitope-tagged WRN. The subsequent amino acid change does 
not appear to have any functional consequence on the WRN problem.  
 



 
Nucleotide 
position in 

cDNA 

Exon Nucleotide 
change 

Amino acid 
number 

Amino 
acid 

change 
235* 2 A>G 2 Ser>Gly 

270 2 G>A 13 Arg>Arg 

501 4 T>C 90 Asn>Asn 

678 5 A>T 149 Arg>Arg 

1386 9 A>G 385 Glu>Glu 

2592 20 T>G 787 Leu>Leu 

3453 26 T>G 1074 Phe>Leu 

4314 34 C>T 1361 Ser>Ser 

 
 
 
Selections: AmpR, PuroR 
 
[continue to next page] 



Map: 
 

 
 



Feature table:  
WRN   677 – 5191, reverse 
PminCMV’s 5796-6527, forward 
AmpR 8707-9564, reverse 
PurOR 10332-10999, reverse 

 
MCS/polylinker sequence:  
 
Experimental verification: YES 
  
 by restriction mapping: Y 
 
 DNA sequencing: Y 
 
 Western or other expression check/other: Western 
 
Location: wet/frozen/glycerol stock/transfected cells/other [list] 
 Frozen stock in P-374 
 Glycerol in N-314 
 
Source of sequence: VectorNTI collection 
 
Sequence:  
tcgagttttttttttttttttttttatgaaaaacattgttttattacttgaaaaataatagaaattgtat 
ataaaatacaaaatatacacttgcctagtgcaattggtctccattttacattttttacatgttttttccc 
tatttaatggcacccaaaatgcggtttcattttcactgccctggtcaactaataccatttaacaacgtat 
ttaagaacttcttcaaaagacagtaaaaacaatttgtaaaataactatgctttcttacatttacaaaaca 
gaattttgataatatatgaatattttatatcacataattaccatgtaactactaatctgttatctatatc 
aaatcagagcacataacattttccaaatacactgttttaataaagagattagaaaacaggacagtaacag 
tttcttaaagcaatcttacaggaagtctaatttaatattctgttaggtgatgtactcacgtaggctccca 
gaagacccagaaactacatgaattgcggaaggctgatttaagatgccagttcttcaataaacagtgaact 
ttgtaattagaatgatttttaagccaaaatactactccttactcttcagaaataaaatatagctatcctc 
ttataatacagcaagaaacataattgttctggtaattgccagcttaactaaaaagacctccccttttcgt 
tttgtccattaatttcttgctggtatcacttcctttggcaaaccacacaggtaatcgtctctttctctct 
gcagatgaagtctcagtattgatgcctacttcttccttgcttctcttagaacttgaacagatctcttcag 
aaccgggaaaacatctccttttgttgacatcacatgaaggttgaagtccactgtcaggaccatgtttaag 
gatctcaattgccatgtggataaggtacgtgtcaatgttttcaggaactaacattctgattaggctaatt 
ttactcatatctgagttgacgggagggtttcggataacatcagcaataatcttctgaacctctggagtca 
ggcctgctcgctccaaatcaagggggcagccagctttcaccgcttgggataagtgcatgccaattgtcat 
gagaggcagaatcctgctctcagctatgctcttcaaaggcatcttcttttcttggaataaagagtatgtg 
atggccatagactgtgaaagtgtgcatattttattttttgctaccagactcgtcttctgttcttcttgag 
gttttgtacttgaaaagaggtctgtctgaacactatttgtttggcagaaatgtttgatgacttccaacag 
aggggccaacatggcagctttgccttcagaaacaccatcaatcctttttacgttttcaaccgtagttggt 
ctcattttggccatatccaccagtatcttgtttgttgccagaatagctgggggaacatccattttattgg 
catgtttctgcctagcttctaccaatttgccatataacacaatctgagtctcctgctcttgtgccgaaat 
aacaggctgtgaggaactgtaagctttttctggtgactgtaccatgatactttttttagaaatgttactc 
ccagaagaaatcttatcacatggtttataagaatataacttctccaagttagacttcttctctgtactta 
attcaactggtacttgattataacaatgctctttggtgcccgaagatacagttttcgaactaggcagaag 
caacttctttggacacaattcttcattagcttgaaggatgaggctctgagattctgtattagctttatga 
agccaatttctaccctttttcgtaagggcgcaaatcttcataaatttgttataccgagaaacttctacca 
agaatccctcagtgatcagctgacgggaaaaagccttccaccaactctctgtttgatccttgccagtgcc 
aaataaactgtgcctgcgatattgatcggcaagacgctgagaattagatcctcggagaaataaaattgga 
agcccaattccaaatttttcgcctaagatgtccacagcagacaaaagcttaaatgcttgtggaccaaagt 
cccaggatgtatcctctgagtcatccatggaatagcaatgatccaatctggacctgcaattatcacagca 
tttttcagttcccataattcccaaggaggctttttgtacttgtttgtcctcaaaatgagacaagatgatt 
tgtctcctacatctgctagaatgaagatatttttccatctttgccatcatctttaatttgtataatcgaa 



acttctcattacgtatctcagtaagaaggtgcctatttaagttaatgtctgcaggagcccagaggacgtg 
acaagaactttgaagtccatcacgaccagctctaccaatctcctgataatatgattccatgtccttagga 
gcaccgtaatgaatgacttggcgaatgtcagctttattaatgcccattccaaaagctatggtagctatga 
cacactgaatttcatctcttacaaacctatgatgaatgtctttccttgtgctaaaactcatgcccgcatg 
gtatgttccacaggatagattcagtttcctaagttcacctgtaacttgttgtgtcatttttctagaagga 
cagtagatgattgttggaccttcaaattcccagtgggaacttgttttgacaagaaatggctgcagatcct 
gaaggatattccctgtttttcgcctaacttctaaatacaggtttggtcgatcaaaaccagtacaggtgat 
ctgaggatttctcagatttaagcaacgtacaatgtcttcccggattgaagaacttgcagtagcagtaagt 
gcaacgattggaaccattggcagtgctgtctttagggagcccaacttcctgaatgaatccctaaaatcat 
gcccccactcagaaatacagtgagcctcatccacagcaatgagcgtgataccaatatcagcctcaagttg 
ctggagcaggcccatgttacctgaacagtattctggagttacgtatacaatccggtatttacctaattta 
atatctgttagaacattttctgactgtgctgatccaaggaagcaagctgggatgttggacattttaagct 
gtagcacttggtcttccatcagagaaataaggggagagataacaaggccaatcttgcctacataaacagg 
tggatactggaagcacaaactctttccatatccagttgccatgacagcaacattatctcttctttcttct 
aatactgaatgaatcactttccactgaactggtttaaaactggaatggccaaagtacatcttgaggcaag 
taacttgctcttcattgggtgctggccacaaaaagtccttatcatcatcttcttccccttcattagcttc 
attttcatcatcttcttcttcttctttagtaggaagacccagatttctttccatttttaagcatttagaa 
tgagttggttctaccgtgccactattgaggttttctaaagacttaagcatctccatttctaaatcttcat 
cactctcaattacataggacgtatcgttttcattatcattgggagataaatgcttaagcatctccatttc 
taaatcttcatcactctcaattacataggacgtatcgttttcattatcattgggagataaatgctcagta 
gatttataagcaatatcactaagatattcttcctgagactgctgttccaaaatttggagttcatgttctg 
taatatctaacgacatcaaacaagctctttccatattctctttcaatttgttgtcttctactccatcttc 
aaatccatcttcttttcgttccactttatttccaagtacatcttctccatcatgtttagctaaatgatca 
agtgttgggtcccatgtttcatcttcaacgtgaattaaaacttcatgttctctaatttgtttctgttgta 
ctcccccagtagttgaatcttcaaaggataataagtttaaattattgctgggcctcagttcagtctcaat 
gttagtagacccaattatcatcctcctcagtgaatatagattttctgaaatatcctttagtaagatagaa 
accctccgtgggttttccaatttactgaaagcatgaggaagatgcttagccagatccatcacttcctcag 
agattgaagtcaactgtttgttcatgtcgctaagtaggatttcttcctctttatttatagcaaacctttg 
cacagtatcatccaaaatctctaaatttcggtaaataataaaaccagcataagcatcagtggctgcatac 
agtttctggtcctcagtgagaggaaatttactccaattgctacagcggatagacttgtctttcaggagct 
gtttacctaagaggtgtttaaccagactgttaaggctccaggtctctgtacatttcagctttttattggc 
aacatctgtcaactccacaaaattcttcaatttgatatcaaagtcacgtagaagtttccactgatctcct 
tcaattcctacacctgcctttttaactgctttattttcaagcaacatttttaatccctggggaaaaactg 
acatggaagaaacgtggaacaagtaacatttgctctcagaaacacacaactgaattagtgcaactttgcc 
aagtttccctctgttgtataatggtggccactccatgtcaaatcccaccacatccccatctgatagactc 
atgctaatatcttctgacaggaaagagcaatcactagcatcgtaactatacacaatggatccagtgaatt 
ctaagaaggggaggtcatcttcaaaaacactcttccgaacacatgcctttctttcttctacagcacatct 
tttattctgcacattcatccattcaggacattttcgctgctgtgcagttgtttccaattttttttcaccc 
atggtgaggtcgcccaagctctccatttcattcaagtcctcttcagaaatgagcttttgctccatttcat 
tcaagtcctcttcagaaatgagcttttgctccatttcattcaagtcctcttcagaaatgagcttttgctc 
catttcattcaagtcctcttcagaaatgagcttttgctccatttcattcaagtcctcttcagaaatgagc 
ttttgctccatagctttaaatcgattcctgcaggaattcggggccgcggaggctggatcggtcccggtgt 
cttctatggaggtcaaaacagcgtggatggcgtctccaggcgatctgacggttcactaaacgagctctgc 
ttatataggtcgagtttaccactccctatcagtgatagagaaaagtgaaagtcgagtttaccactcccta 
tcagtgatagagaaaagtgaaagtcgagtttaccactccctatcagtgatagagaaaagtgaaagtcgag 
tttaccactccctatcagtgatagagaaaagtgaaagtcgagtttaccactccctatcagtgatagagaa 
aagtgaaagtcgagtttaccactccctatcagtgatagagaaaagtgaaagtcgagtttaccactcccta 
tcagtgatagagaaaagtgaaagtcgagctcggtacccgggtcgagtaggcgtgtacggtgggaggccta 
tataagcagagctcgtttagtgaaccgtcagatcgcctggagacgccatccacgctgttttgacctccat 
agaagacaccgggaccgatccagcctccgcggccccgaattcgagctccaccgcggtggcggccgccgcc 
accatgagcaagggcgaggaactgttcactggcgtggtcccaattctcgtggaactggatggcgatgtga 
atgggcacaaattttctgtcagcggagagggtgaaggtgatgccacatacggaaagctcaccctgaaatt 
catctgcaccactggaaagctccctgtgccatggccaacactggtcactaccttctcttatggcgtgcag 
tgcttttccagatacccagaccatatgaagcagcatgactttttcaagagcgccatgcccgagggctatg 
tgcaggagagaaccatctttttcaaagatgacgggaactacaagacccgcgctgaagtcaagttcgaagg 
tgacaccctggtgaatagaatcgagctgaagggcattgactttaaggaggatggaaacattctcggccac 
aagctggaatacaactataactcccacaatgtgtacatcatggccgacaagcaaaagaatggcatcaagg 
tcaacttcaagatcagacacaacattgaggatggatccgtgcagctggccgaccattatcaacagaacac 
tccaatcggcgacggccctgtgctcctcccagacaaccattacctgtccacccagtctgccctgtctaaa 
gatcccaacgaaaagagagaccacatggtcctgctggagtttgtgaccgctgctgggatcacacatggca 
tggacgagctgtacaagtgagcggccgctctagactgagaacttcagggtgagtttggggacccttgatt 
gttctttctttttcgctattgaaaaattcatgttatatggagggggcaaagttttcagggtgttgtttag 
aatgggaagatgtcccttgtatcaccatggaccctcatgataattttgtttctttcactttctactctgt 
tgacaaccattgtctcctcttattttcttttcattttctgtaacttttttcgttaaactttagcttgcat 



ttgtaacgaatttttaaattcactttcgtttatttgtcagattgtaagtactttctctaatcactttttt 
ttcaaggcaatcagggtaattatattgtacttcagcacagttttagagaacaattgttataattaaatga 
taaggtagaatatttctgcatataaattctggctggcgtggaaatattcttattggtagaaacaactaca 
tcctggtaatcatcctgcctttctctttatggttacaatgatatacactgtttgagatgaggataaaata 
ctctgagtccaaaccgggcccctctgctaaccatgttcatgccttcttctttttcctacagctcctgggc 
aacgtgctggttgttgtgctgtctcatcattttggcaaagaattcactcctcaggtgcaggctgcctatc 
agaaggtggtggctggtgtggccaatgccctggctcacaaataccactgagatctttttccctctgccaa 
aaattatggggacatcatgaagccccttgagcatctgacttctgggtaataaaggaaatttattttcatt 
gcaatagtgtgtgggaattttttgtgtctctcactcggaaggacatatgggagggcaaatcatttaaaac 
atcagaatgagtatttggtttagagtttggcaacatatgccatatgctggctgccatgaacaaaggtggc 
tataaagaggtcatcagtatatgaaacagccccctgctgtccattccttattccatagaaaagccttgac 
ttgaggttagattttttttatattttgttttgtgttatttttttctttaacatccctaaaattttcctta 
catgttttactagccagatttttcctcctctcctgactactcccagtcatagctgtccctcttctcttat 
gaactcgactgcattaatgaatcggccaacgcgcggggagaggcggtttgcgtattgggcgctcttccgc 
ttcctcgctcactgactcgctgcgctcggtcgttcggctgcggcgagcggtatcagctcactcaaaggcg 
gtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaagg 
ccaggaaccgtaaaaaggccgcgttgctggcgtttttccataggctccgcccccctgacgagcatcacaa 
aaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggcgtttccccctgga 
agctccctcgtgcgctctcctgttccgaccctgccgcttaccggatacctgtccgcctttctcccttcgg 
gaagcgtggcgctttctcaatgctcacgctgtaggtatctcagttcggtgtaggtcgttcgctccaagct 
gggctgtgtgcacgaaccccccgttcagcccgaccgctgcgccttatccggtaactatcgtcttgagtcc 
aacccggtaagacacgacttatcgccactggcagcagccactggtaacaggattagcagagcgaggtatg 
taggcggtgctacagagttcttgaagtggtggcctaactacggctacactagaaggacagtatttggtat 
ctgcgctctgctgaagccagttaccttcggaaaaagagttggtagctcttgatccggcaaacaaaccacc 
gctggtagcggtggtttttttgtttgcaagcagcagattacgcgcagaaaaaaaggatctcaagaagatc 
ctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgag 
attatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtata 
tatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagcgatctgtctat 
ttcgttcatccatagttgcctgactccccgtcgtgtagataactacgatacgggagggcttaccatctgg 
ccccagtgctgcaatgataccgcgagacccacgctcaccggctccagatttatcagcaataaaccagcca 
gccggaagggccgagcgcagaagtggtcctgcaactttatccgcctccatccagtctattaattgttgcc 
gggaagctagagtaagtagttcgccagttaatagtttgcgcaacgttgttgccattgctacaggcatcgt 
ggtgtcacgctcgtcgtttggtatggcttcattcagctccggttcccaacgatcaaggcgagttacatga 
tcccccatgttgtgcaaaaaagcggttagctccttcggtcctccgatcgttgtcagaagtaagttggccg 
cagtgttatcactcatggttatggcagcactgcataattctcttactgtcatgccatccgtaagatgctt 
ttctgtgactggtgagtactcaaccaagtcattctgagaatagtgtatgcggcgaccgagttgctcttgc 
ccggcgtcaatacgggataataccgcgccacatagcagaactttaaaagtgctcatcattggaaaacgtt 
cttcggggcgaaaactctcaaggatcttaccgctgttgagatccagttcgatgtaacccactcgtgcacc 
caactgatcttcagcatcttttactttcaccagcgtttctgggtgagcaaaaacaggaaggcaaaatgcc 
gcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattattgaa 
gcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaatagg 
ggttccgcgcacatttccccgaaaagtgccacctgacgtctaagaaaccattattatcatgacattaacc 
tataaaaataggcgtatcacgaggccctttcgtcttcactcgacgctggtcgagctgatacttcccgtcc 
gccaggggacatgccggcgatgctgaaggtcgcgcgcattcccgatgaagaggccggttaccgcctgttg 
acctggtgggacgggcagggcgccgcccgagtcttgcctcggcggcgggcgctctgctcatggagcgcgc 
gtccggggaccttgcacagatagcgtggtccggccagacgacgaggcttgcaggatcataatcagccata 
ccacatttgtagaggttttacttgctttaaaaaacctcccacacctccccctgaacctgaaacataaaat 
gaatgcaattgttgttgttaacaacaacaattgcattcattttatgtttcaggttcagggggaggtgtgg 
gaggttttttaaagcaagtaaaacctctacaaatgtggtatggctgattatgatcctctagagtcggtgg 
gcctcgggggcgggtgcggggtcggcggggccgcccgggtcggcttcggtcggagccatggggtcgtgcg 
ctcctttcggtcgggcgctgcgggtcgtggggcgggcgtcaggcaccgggcttgcgggtcatgcaccagg 
tgcgcggtccttcgggcacctcgacgtcggcggtgacggtgaagccgagccgctcgtagaaggggaggtt 
gcggggcgcggaggtctccaggaaggcgggcaccccggcgcgctcggccgcctccactccggggagcacg 
acggcgctgcccagacccttgccctggtggtcgggcgagacgccgacggtggccaggaaccacgcgggct 
ccttgggccggtgcggcgccaggaggccttccatctgttgctgcgcggccagccgggaaccgctcaactc 
ggccatgcgcgggccgatctcggcgaacaccgcccccgcttcgacgctctccggcgtggtccagaccgcc 
accgcggcgccgtcgtccgcgacccacaccttgccgatgtcgagcccgacgcgcgtgaggaagagttctt 
gcagctcggtgacccgctcgatgtggcggtccgggtcgacggtgtggcgcgtggcggggtagtcggcgaa 
cgcggcggcgagggtgcgtacggcccgggggacgtcgtcgcgggtggcgaggcgcaccgtgggcttgtac 
tcggtcatggaaggtcgtctccttgtgaggggtcaggggcgtgggtcaggggatggtggcggcaccggtc 
gtggcggccgacctgcaggcatgcaagctttttgcaaaagcctaggcctccaaaaaagcctcctcactac 
ttctggaatagctcagaggccgaggcggcctcggcctctgcataaataaaaaaaattagtcagccatggg 
gcggagaatgggcggaactgggcggagttaggggcgggatgggcggagttaggggcgggactatggttgc 
tgactaattgagatgcatgctttgcatacttctgcctgctggggagcctggggactttccacacctggtt 



gctgactaattgagatgcatgctttgcatacttctgcctgctggggagcctggggactttccacacccta 
actgacacacattccacagctggttctttccgcctcagaagccatagagcccaccgcatccccagcatgc 
ctgctattgtcttcccaatcctcccccttgctgtcctgccccaccccaccccccagaatagaatgacacc 
tactcagacaatgcgatgcaatttcctcattttattaggaaaggacagtgggagtggcaccttccagggt 
caaggaaggcacgggggaggggcaaacaacagatggctggcaactagaaggcacagtcgaggctgatcag 
cggtttaaacttaagcttggtaccgagctcggatccactagtccagtgtggtggaattctgcagatatcc 
agcacagtggcggccgc 
  


