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Viral DNA 37,974 bp 

 
 

 

 

 

Antibiotic Resistance: Ampicillin  
Backbone: pBR322 
 
Note: To check the integrity of the Ad5 plasmid, 
perform single restriction enzyme digestions 
with NheI, BssHII, SacII and XmaI. 
 

 



 
 

>G1780 pacAd5CMV-SARS-CoV-2-Spike-SV40pA 

aattaattaagctagcatcatcaataatataccttattttggattgaagccaatatgataatgagggggtggagtttgtgacgtggcgcggggcgtgggaacggggcgggt

gacgtagtagtgtggcggaagtgtgatgttgcaagtgtggcggaacacatgtaagcgacggatgtggcaaaagtgacgtttttggtgtgcgccggtgtacacaggaagt

gacaattttcgcgcggttttaggcggatgttgtagtaaatttgggcgtaaccgagtaagatttggccattttcgcgggaaaactgaataagaggaagtgaaatctgaataattt



tgtgttactcatagcgcgtaatatttgtctagggagatcagcctgcaggtcgttacataacttacggtaaatggcccgcctggctgaccgcccaacgacccccgcccattga

cgtcaataatgacgtatgttcccatagtaacgccaatagggactttccattgacgtcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcata

tgccaagtacgccccctattgacgtcaatgacggtaaatggcccgcctggcattatgcccagtacatgaccttatgggactttcctacttggcagtacatctacgtattagtca

tcgctattaccatggtgatgcggttttggcagtacatcaatgggcgtggatagcggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgtttt

ggcaccaaaatcaacgggactttccaaaatgtcgtaacaactccgccccattgacgcaaatgggcggtaggcgtgtacggtgggaggtctatataagcagagctcgttta

gtgaaccgtcagatggtaccgccaccatgtttgtgttcctggtgctgctgccactggtgtccagccagtgtgtgaacctgaccaccaggacccaacttcctcctgcctacac

caactccttcaccaggggagtctactaccctgacaaggtgttcaggtcctctgtgctgcacagcacccaggacctgttcctgccattcttcagcaatgtgacctggttccatg

ccatccatgtgtctggcaccaatggcaccaagaggtttgacaaccctgtgctgccattcaatgatggagtctactttgccagcacagagaagagcaacatcatcaggggct

ggatttttggcaccaccctggacagcaagacccagtccctgctgattgtgaacaatgccaccaatgtggtgattaaggtgtgtgagttccagttctgtaatgacccattcctg

ggagtctactaccacaagaacaacaagtcctggatggagtctgagttcagggtctactcctctgccaacaactgtacctttgaatatgtgagccaaccattcctgatggactt

ggagggcaagcagggcaacttcaagaacctgagggagtttgtgttcaagaacattgatggctacttcaagatttacagcaaacacacaccaatcaacctggtgagggac

ctgccacagggcttctctgccttggaaccactggtggacctgccaattggcatcaacatcaccaggttccagaccctgctggctctgcacaggtcctacctgacacctgga

gactcctcctctggctggacagcaggagcagcagcctactatgtgggctacctccaaccaaggaccttcctgctgaaatacaatgagaatggcaccatcacagatgctgt

ggactgtgccctggacccactgtctgagaccaagtgtaccctgaaatccttcacagtggagaagggcatctaccagaccagcaacttcagggtccaaccaacagagag

cattgtgaggtttccaaacatcaccaacctgtgtccatttggagaggtgttcaatgccaccaggtttgcctctgtctatgcctggaacaggaagaggattagcaactgtgtgg

ctgactactctgtgctctacaactctgcctccttcagcaccttcaagtgttatggagtgagcccaaccaaactgaatgacctgtgtttcaccaatgtctatgctgactcctttgtg

attaggggagatgaggtgagacagattgcccctggacaaacaggcaagattgctgactacaactacaaactgcctgatgacttcacaggctgtgtgattgcctggaacag

caacaacctggacagcaaggtgggaggcaactacaactacctctacagactgttcaggaagagcaacctgaaaccatttgagagggacatcagcacagagatttacca

ggctggcagcacaccatgtaatggagtggagggcttcaactgttactttccactccaatcctatggcttccaaccaaccaatggagtgggctaccaaccatacagggtggt

ggtgctgtcctttgaactgctccatgcccctgccacagtgtgtggaccaaagaagagcaccaacctggtgaagaacaagtgtgtgaacttcaacttcaatggactgacag

gcacaggagtgctgacagagagcaacaagaagttcctgccattccaacagtttggcagggacattgctgacaccacagatgctgtgagggacccacagaccttggaga

ttctggacatcacaccatgttcctttggaggagtgtctgtgattacacctggcaccaacaccagcaaccaggtggctgtgctctaccaggatgtgaactgtactgaggtgcc

tgtggctatccatgctgaccaacttacaccaacctggagggtctacagcacaggcagcaatgtgttccagaccagggctggctgtctgattggagcagagcatgtgaaca

actcctatgagtgtgacatcccaattggagcaggcatctgtgcctcctaccagacccagaccaacagcccaaggagggcaaggtctgtggcaagccagagcatcattgc

ctacacaatgagtctgggagcagagaactctgtggcttacagcaacaacagcattgccatcccaaccaacttcaccatctctgtgaccacagagattctgcctgtgagtat

gaccaagacctctgtggactgtacaatgtatatctgtggagacagcacagagtgtagcaacctgctgctccaatatggctccttctgtacccaacttaacagggctctgaca

ggcattgctgtggaacaggacaagaacacccaggaggtgtttgcccaggtgaagcagatttacaagacacctccaatcaaggactttggaggcttcaacttcagccagat

tctgcctgacccaagcaagccaagcaagaggtccttcattgaggacctgctgttcaacaaggtgaccctggctgatgctggcttcatcaagcaatatggagactgtctgg

gagacattgctgccagggacctgatttgtgcccagaagttcaatggactgacagtgctgcctccactgctgacagatgagatgattgcccaatacacctctgccctgctgg

ctggcaccatcacctctggctggacctttggagcaggagcagccctccaaatcccatttgctatgcagatggcttacaggttcaatggcattggagtgacccagaatgtgc

tctatgagaaccagaaactgattgccaaccagttcaactctgccattggcaagattcaggactccctgtccagcacagcctctgccctgggcaaactccaagatgtggtga

accagaatgcccaggctctgaacaccctggtgaagcaactttccagcaactttggagccatctcctctgtgctgaatgacatcctgagcagactggacaaggtggaggct

gaggtccagattgacagactgattacaggcagactccaatccctccaaacctatgtgacccaacaacttatcagggctgctgagattagggcatctgccaacctggctgc

caccaagatgagtgagtgtgtgctgggacaaagcaagagggtggacttctgtggcaagggctaccacctgatgagttttccacagtctgcccctcatggagtggtgttcct

gcatgtgacctatgtgcctgcccaggagaagaacttcaccacagcccctgccatctgccatgatggcaaggctcactttccaagggagggagtgtttgtgagcaatggca

cccactggtttgtgacccagaggaacttctatgaaccacagattatcaccacagacaacacctttgtgtctggcaactgtgatgtggtgattggcattgtgaacaacacagtc

tatgacccactccaacctgaactggactccttcaaggaggaactggacaaatacttcaagaaccacaccagccctgatgtggacctgggagacatctctggcatcaatgc

ctctgtggtgaacatccagaaggagattgacagactgaatgaggtggctaagaacctgaatgagtccctgattgacctccaagaactgggcaaatatgaacaatacatca

agtggccatggtacatctggctgggcttcattgctggactgattgccattgtgatggtgaccataatgctgtgttgtatgacctcctgttgttcctgtctgaaaggctgttgttcc

tgtggctcctgttgtaagtttgatgaggatgactctgaacctgtgctgaaaggagtgaaactgcactacaccgggggtggaggctctgattacaaggatgacgacgataa

gtaatctagagcggccgccacagcggggagatccagacatgataagatacattgatgagtttggacaaaccacaactagaatgcagtgaaaaaaatgctttatttgtgaaa

tttgtgatgctattgctttatttgtaaccattataagctgcaataaacaagttaacaacaacaattgcattcattttatgtttcaggttcagggggaggtgtgggaggttttttaaag

caagtaaaacctctacaaatgtggtatggctgattatgatccggctgcctcgcgcgtttcggtgatgacggtgaaaacctctgacacatgcagctcccggagacggtcaca

gcttgtctgtaagcggatgccgggagcagacaagcccgtcagggcgcgtcagcgggtgttggcgggtgtcggggcgcagccatgaggtcgactctagtccccgcgg

tggcagatctggaaggtgctgaggtacgatgagacccgcaccaggtgcagaccctgcgagtgtggcggtaaacatattaggaaccagcctgtgatgctggatgtgacc

gaggagctgaggcccgatcacttggtgctggcctgcacccgcgctgagtttggctctagcgatgaagatacagattgaggtactgaaatgtgtgggcgtggcttaagggt

gggaaagaatatataaggtgggggtcttatgtagttttgtatctgttttgcagcagccgccgccgccatgagcaccaactcgtttgatggaagcattgtgagctcatatttgac

aacgcgcatgcccccatgggccggggtgcgtcagaatgtgatgggctccagcattgatggtcgccccgtcctgcccgcaaactctactaccttgacctacgagaccgtg

tctggaacgccgttggagactgcagcctccgccgccgcttcagccgctgcagccaccgcccgcgggattgtgactgactttgctttcctgagcccgcttgcaagcagtg

cagcttcccgttcatccgcccgcgatgacaagttgacggctcttttggcacaattggattctttgacccgggaacttaatgtcgtttctcagcagctgttggatctgcgccagc

aggtttctgccctgaaggcttcctcccctcccaatgcggtttaaaacataaataaaaaaccagactctgtttggatttggatcaagcaagtgtcttgctgtctttatttaggggtt

ttgcgcgcgcggtaggcccgggaccagcggtctcggtcgttgagggtcctgtgtattttttccaggacgtggtaaaggtgactctggatgttcagatacatgggcataagc

ccgtctctggggtggaggtagcaccactgcagagcttcatgctgcggggtggtgttgtagatgatccagtcgtagcaggagcgctgggcgtggtgcctaaaaatgtcttt

cagtagcaagctgattgccaggggcaggcccttggtgtaagtgtttacaaagcggttaagctgggatgggtgcatacgtggggatatgagatgcatcttggactgtattttt

aggttggctatgttcccagccatatccctccggggattcatgttgtgcagaaccaccagcacagtgtatccggtgcacttgggaaatttgtcatgtagcttagaaggaaatg

cgtggaagaacttggagacgcccttgtgacctccaagattttccatgcattcgtccataatgatggcaatgggcccacgggcggcggcctgggcgaagatatttctggga



tcactaacgtcatagttgtgttccaggatgagatcgtcataggccatttttacaaagcgcgggcggagggtgccagactgcggtataatggttccatccggcccaggggc

gtagttaccctcacagatttgcatttcccacgctttgagttcagatggggggatcatgtctacctgcggggcgatgaagaaaacggtttccggggtaggggagatcagctg

ggaagaaagcaggttcctgagcagctgcgacttaccgcagccggtgggcccgtaaatcacacctattaccggctgcaactggtagttaagagagctgcagctgccgtc

atccctgagcaggggggccacttcgttaagcatgtccctgactcgcatgttttccctgaccaaatccgccagaaggcgctcgccgcccagcgatagcagttcttgcaagg

aagcaaagtttttcaacggtttgagaccgtccgccgtaggcatgcttttgagcgtttgaccaagcagttccaggcggtcccacagctcggtcacctgctctacggcatctcg

atccagcatatctcctcgtttcgcgggttggggcggctttcgctgtacggcagtagtcggtgctcgtccagacgggccagggtcatgtctttccacgggcgcagggtcctc

gtcagcgtagtctgggtcacggtgaaggggtgcgctccgggctgcgcgctggccagggtgcgcttgaggctggtcctgctggtgctgaagcgctgccggtcttcgccc

tgcgcgtcggccaggtagcatttgaccatggtgtcatagtccagcccctccgcggcgtggcccttggcgcgcagcttgcccttggaggaggcgccgcacgaggggca

gtgcagacttttgagggcgtagagcttgggcgcgagaaataccgattccggggagtaggcatccgcgccgcaggccccgcagacggtctcgcattccacgagccag

gtgagctctggccgttcggggtcaaaaaccaggtttcccccatgctttttgatgcgtttcttacctctggtttccatgagccggtgtccacgctcggtgacgaaaaggctgtc

cgtgtccccgtatacagacttgagaggcctgtcctcgaccgatgcccttgagagccttcaacccagtcagctccttccggtgggcgcggggcatgactatcgtcgccgca

cttatgactgtcttctttatcatgcaactcgtaggacaggtgccggcagcgctctgggtcattttcggcgaggaccgctttcgctggagcgcgacgatgatcggcctgtcgc

ttgcggtattcggaatcttgcacgccctcgctcaagccttcgtcactggtcccgccaccaaacgtttcggcgagaagcaggccattatcgccggcatggcggccgacgc

gctgggctacgtcttgctggcgttcgcgacgcgaggctggatggccttccccattatgattcttctcgcttccggcggcatcgggatgcccgcgttgcaggccatgctgtc

caggcaggtagatgacgaccatcagggacagcttcaaggccagcaaaaggccaggaaccgtaaaaaggccgcgttgctggcgtttttccataggctccgcccccctg

acgagcatcacaaaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggcgtttccccctggaagctccctcgtgcgctctcctgttcc

gaccctgccgcttaccggatacctgtccgcctttctcccttcgggaagcgtggcgctttctcatagctcacgctgtaggtatctcagttcggtgtaggtcgttcgctccaagct

gggctgtgtgcacgaaccccccgttcagcccgaccgctgcgccttatccggtaactatcgtcttgagtccaacccggtaagacacgacttatcgccactggcagcagcc

actggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcctaactacggctacactagaaggacagtatttggtatctgcgctctg

ctgaagccagttaccttcggaaaaagagttggtagctcttgatccggcaaacaaaccaccgctggtagcggtggtttttttgtttgcaagcagcagattacgcgcagaaaa

aaaggatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctag

atccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagcgatctgtctatttc

gttcatccatagttgcctgactccccgtcgtgtagataactacgatacgggagggcttaccatctggccccagtgctgcaatgataccgcgagacccacgctcaccggctc

cagatttatcagcaataaaccagccagccggaagggccgagcgcagaagtggtcctgcaactttatccgcctccatccagtctattaattgttgccgggaagctagagtaa

gtagttcgccagttaatagtttgcgcaacgttgttgccattgctgcaggcatcgtggtgtcacgctcgtcgtttggtatggcttcattcagctccggttcccaacgatcaaggc

gagttacatgatcccccatgttgtgcaaaaaagcggttagctccttcggtcctccgatcgttgtcagaagtaagttggccgcagtgttatcactcatggttatggcagcactg

cataattctcttactgtcatgccatccgtaagatgcttttctgtgactggtgagtactcaaccaagtcattctgagaatagtgtatgcggcgaccgagttgctcttgcccggcgt

caacacgggataataccgcgccacatagcagaactttaaaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatcttaccgctgttgagatccagttc

gatgtaacccactcgtgcacccaactgatcttcagcatcttttactttcaccagcgtttctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataaggg

cgacacggaaatgttgaatactcatactcttcctttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaat

aggggttccgcgcacttttcggggaaatgtgccacctgacgtctaagaaaccattattatcatgacattaacctataaaaataggcgtatcacgaggccctttcgtcttc 

 

 
 
Vector Biosafety Information 
At the University of Iowa, all varieties of viral vectors produced at the Viral Vector Core are required to be 
handled at Biosafety Level 2 (BSL2). In animal studies, adenoviral vectors require ABL2 containment. 
Please check with your institution’s Biosafety Officer to confirm local requirements 
 
Replication Competent Adenovirus Screening 
All lots are screened by infection at high particle density on A549 cells and subsequent immunostaining 
for E1a protein 48hrs later. Only negative lots are released.  
 
Mouse Pathogen Screening 
Two lots of Ad5CMVCre were screen in May of 2022 for a panel of mouse pathogens and were negative. 
We do not work with mice at the Viral Vector Core. We work in human cell lines. We anticipate all lots to 
be free of common mouse pathogens.  

Services/Tests Performed: IMPACT II PCR Profile (1-2) PCR evaluation for: Ectromelia, EDIM, 
LCMV, LDEV, MAV1, MAV2, mCMV, MHV, MNV, MPV, MVM, Mycoplasma pulmonis, 
Mycoplasma sp., Polyoma, PVM, REO3, Sendai, TMEV 

 
Adenovirus Background:  
Adenoviruses are very important tool in basic research. They are used to identify proteins role in different 
biological processes both in vivo and in vitro. Virus construction is performed using the RapAdTM System 
developed by the University of Iowa GTVC (For description, refer to the article "A simple method for the 
rapid generation of recombinant adenovirus vectors" published in Gene Therapy 7:1034-1038, 2000). 

http://www.nature.com/cgi-taf/DynaPage.taf?file=/gt/journal/v7/n12/abs/3301197a.html&dynoptions=doi1055343615


Adenovirus vectors prepared in the core are E1 and E3 deleted. They have a total E1a deletion (*m.u 1.4 
to 4.5) plus a partial E1b deletion (*m.u. 4.7 to 9.2). These deletions are what make the vector replication 
deficient. They also have a partial E3 deletion, 720bp for the sub360 backbone, a 1.6Kb deletion for the 
dl309 backbone and a 3.1Kb deletion for the total E3 deleted backbone. 
*m.u = Map units (1 m.u = 360bp) 
 
Characteristics: 

• Episomal gene expression. 

• Infects dividing and non-dividing cells. 

• Transient high-level protein expression. 

• Accommodates inserts of up to 7.5kb. Larger inserts can be added, provided that an equivalent part 
of the viral genome has been properly deleted. 

• High viral titer can be produced, 1E+10 to 5E+10pfu/ml (1E+12pt/ml) to 8E+10 to 1E+11/ml 
(1E+13pt/ml). 

 
Disadvantages and adverse effects: 

• Elicits host immune response, thus depleting the number of transduced cells in-vivo. 

• Viral particles can be neutralized by the host immune response. 

• Short-term expression of the transgene due to lack of integration into the host genome. 
 
 
Recombination: 
The recombinant adenoviruses can revert to wild type during virus production, thus packaging replication 
competent particles (RCA).  For this reason, each new lot produced at the core is tested for the presence 
of RCA by immuno-staining.  



References: 
 

• RapAdTM System: Anderson RD, Haskell RE, Xia H, Roessler BJ, Davidson BL. “A simple method 
for the rapid generation of recombinant adenovirus vectors”. Gene Ther. 2000 Jun;7(12):1034-8 

 

• A195 Buffer: Evans RK, Nawrocki DK, Isopi LA, Williams DM, Casimiro DR, Chin S, Chen M, Zhu 
DM, Shiver JW, Volkin DB. Development of stable liquid formulations for adenovirus-based 
vaccines. J Pharm Sci. 2004 Oct;93(10):2458-7 
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Background on Virus production 
The virus was made with our pacAd5(9.2-100) sub360 viral backbone.  This backbone has a fully deleted 
E1a protein, a partially deleted E1b protein, and a partially deleted E3 protein to make the virus 
replication deficient.  All of our vector preparations are purified by double CsCl protocol and dialyzed and 
stored in our A-195 buffer.  All preparations are titered on HEK 293 cells using the Clonetech Adeno-X 
titer kits and also tested for replication competent particles (RCA).   
 
Bacterial Backbone: 
The bacterial backbone is derived from pBR322 plasmid. 
 
Antibiotic Resistance:  
The adenovirus plasmids are ampicillin resistant. We recommend using an ampicillin concentration of 
100ug/ml of media. 
 
E. coli Competent Cell Recommendations: 
We recommend using DH5a cells to grow the adenovirus plasmids. 
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