€ Protocols

Phagehunting Program

Designing Oligos for BRED Gene Deletion

OBJECTIVE

To design oligonucleotides for gene deletion with BRED.

BACKGROUND

Bacteriophage recombineering with electroporated DNA (BRED) a system commonly used for
deletion genes or regions of interests in a phage’s genome. While a separate protocol outlines the
experimental procedures, here the procedures need to design deletion and extender oligos are
described in a simplified fashion.

APPROXIMATE TIME NEEDED

~1-1.5 Hours

MATERIALS NEEDED

Software
e DNA Strider (Mac or PC. Downloadable here: http://sourceforge.net/projects/dnastrider/)
e DNA Master (PC only. Downloadable here: http://cobamide2.bio.pitt.edu/)

HELPFUL TIPS

e Inthis protocol, DNA Strider for Mac 1.59.2 is used for demonstration. The design of oligos
for deleting Adephagia gp73 is used as an example.

PROCEDURES

1. Visit the phage’s information page on www.phagesdb.org, select the gene to be deleted. To
do so, click on “Click to View” by “Gene List” under “Characterization.”

Characterization

Cluster K

Other Cluster Members m
Subcluster K1

Morphotype Siphoviridae

Has been Phamerated? Yes

Has been Annotated? Yes

Gene List | Click to View |

2. Record the genome position and direction under the “Gene View."”


http://sourceforge.net/projects/dnastrider/
http://cobamide2.bio.pitt.edu/
http://www.phagesdb.org/

3. Download the final DNA Master file on the phage’s information page, under “Available
Multimedia” if haven't already done so. Open the file and select the gene to be deleted.
48568 49755
149768 50001
43333 | 50270
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4. Make sure the coordinates in DNA Master are the same as what was listed under "Gene View”
on PhagesDB. Click on the “"Sequence” tab under “Features” and copy the whole sequence.

Description  2equence l F'ru:u:luu:t] Hegiu:uns] Blazt ] Eunter:t]

Start 49768 GC1

Stap B0001 GC2 o
Length 234 GC3 121
Direction Forward CAl 187

Open DNA Strider, go to “File,” select "New File.” Paste the sequence. Make sure the length

5.
is the same as what was listed in DNA Master and “Gene View” on PhagesDB. (In this case,
234bp)
| FindNext | 234 - 234 =0
1-==,===10====, === 20===m, === I0=mmm, === a0===m, === 50

LATGTACACAGARACGTGETACTCACCGECTGETACGCCEGETEACGCCGRA
51 GETTCGCARCGAGGETCEACGAGCCACAGCTCECCGLGTTGTACGAGECTG
101 ACETETCECCCEAGETTEEELEETTCARCGACCTEGTACARCCCCEOCRGT
151 RCGGCGRACGCGCTACGOCTGECAGTACGEGTATCGCARCCCGLGGETGIC
201 GGECCGTETCGCCGARATECGAGECGCTGETATGA

6. Save the file and name with phage’s name and gene number. (e.g. Adephagia_gp73)

7. Some calculations have to be done at this point. Recall the coordinates of the gene to be
deleted. Subtract/add 700 to both ends.

a. Forexample, the coordinates of gp73 in Adephagia is 49768 — 50001.

b. 49768 —-700 = 49068
50001 + 700 = 50701

c. Therange to be used later is 49068 — 50701.



8. Go back to DNA Master. Click on the main “Sequence” tab. (NOT the “"Sequence” tab under a
specific feature) Highlight the range determined in step #7. In this case, select 49068 — 50701.
Selected positions would be displayed on the top toolbar. Copy the sequence.

Dvewiew] Features] Fieferences  Sequence l Documentation]

Feature |

45961
43046
43131
43216
43301
43386
43471
43556
49641
43726
49511
43896
438581
50068
50151
S0z36
S03z1
50408
504591
50576
50661
50746
50831
50916

171.7
| F|% || Position: 49088 - 50707 [1634 bases) Raw b | BLASTN | BLASTP | Add Feature 225

TGGCEACTGCGCCGTCGGTGCCTGAGCCGLTGGLEGCGTTGCTTGCATTGTTCGGC GLCTGLGLAGACGTITCTGTGCTGETCGTGTGTGLGCATGTIGLG
CCGCCAGCTCGTCGAGGTGCCTTGGCTGTTGCGTCGTCTGLAGFAGTC GECGTACGGL CAGGLGAAGGTCGLCCGTAAGGGTGGGCCTCGEGTGTCGAL
GGGGBGEGGCTGCCGTEGTTGCCGTTGAACACTCGCGCGGCCGACATGCTGCGCGACGCTGCGCGTCTGGTGTCGTGGTGGGAGCAGGTGGGTGGCGTCG
ACCAGGGCGGCCCGCETGATGCTGCGCGCGTCGAGTCCGCGGCCCGCTGGCTGGCCGCCG&GCCGG

BCGETAAGAAGTTCGCGCGGTACCGGGLACCGAAGCGCCTCGACGGGTGELGETGCARAGTGLACGFLCGCCGGTAGCCCLGTRGTGTGGGTCAACCAGLG
ATAGCGTCGACGCCCCCAATCTTCCGAGGTIGGGGGC GTTTTCGTCTCTCATGT TGACATGCATACAGC CCACGGGTTACTGTATGCATACCAACALCGD
ACTGACCACCTACCGATAGGAGC CCACAATGTCGALCATCGTCGCCGLCGCCCCCGLCGCCGGTCGTTTCAACGLCGCTGCCGLGCTCAACATGATTCTC
GGTATCAACCTGTCGRACGGLECAGAAGCGTGCGCGCCTGLTCGLGCTGECGGTETC GAATGACGCTGCCTCTGAGTTCAACTTGCGCGCCGETCGLALGD
CGCTGEECGECGGTEGCCTGGCCEAGGCTGATCGTTECGTCGACGOTGCEEAGTTCTACAACALC COOGCCALGCGCCTGOGCGACGAGGCCOEOGCTAT Y

9. Go back to DNA Strider. Select “File,” then “"New File.” Paste the sequence. Select the entire
sequence in DNA Strider. Under “Format” of the top toolbar, select “lowercase.” This will be
very helpful later.

FindNext 1634|- 1634 =0
e il e Rl i =L}
ttgggtgttge

10. Now open the DNA Strider file containing JUST the gene to be deleted (in this case, the file
named “Adephagia_gp73.”) Copy the sequence of the entire gene. This window can be
closed.




11.

12.

13.

14.

In the new DNA Strider file created (the one with 700bp added to both ends and all
lowercase), paste the gene sequence in the top field, and then click “FindNext.”

The gene should now be highlighted. Under “Format,” select "UPPERCASE.” If everything is
done correctly, the gene to be deleted is now in upper case, and regions upstream and
downstream of the gene are in lower case letters.

Save this DNA Strider file with the phage’s name, gene number, and +700. (e.g.
Adephagia_gp73+700) Keep the file opened.

Select 24bp upstream of the start codon of the gene and 21bp into the gene. This will result in
a 45bp of the upstream portion for the first part of the deletion oligo (DO). YOU MUST
ADHERE TO THESE NUMBERS.

| FindNext | 676 - 721 =45

1] I S (| S 1
381 agocggtegacgttttacaagetgatgacgacogttgaggogoacagetat
401 gacgotgacgggtogecggtgtacatgtaccgoaaggtgottgacgeget
451 cgatgotgoogatoggaaggoogoogagogocaagotgoogotgoagoeo
8501 ggcaggoocgocgtgotegatgoceacgattcaggtatggeogecgtogacg
551 atcgoocogoacattgogeatgggacacgotgoagtgaaacgeattttgat
801 cagtgogogtgttgacgogoatacagaatgtgttgacgtgoagacageeg
651 aggcgttaccogtotgogoocgaagoaagtcacgggataggageccotgeag
701 ATCT AR G AR A CCTEE T AL T CACCEECTGETACGCCGETEACGCCEAR
751 CCTTCECAACGAGETCEACCARCCACAGCTCACCECaTTETACCAGECTE
BOL ACCTCTCECCCEACGTTEECCAETTCAACCARCTETACARCECCECrAGT
BS1 ACCOCEACCCECTACGCCTGECACTACGECTATCECAACCCACEERTEOT

For example, in this case the following sequence will result:
gtcacgggataggagcccctgcagATGTACACAGAAACGTGGTAC

Copy the sequence and paste into a new DNA Strider file.

15. In this new file, after the 45bp, a gbp TAG sequence will be inserted. The TAG sequence is a

barcode-like sequence that will be used later to screen plaques to find the mutant.
a. Successful TAG sequences in phage Giles have been:
atc ttg ata; atcttg atc; ttcttg ata; ttcttg atc; cag gtcaga
b. The key to a good TAG sequence is to select codons that are commonly used in the
phage, but that do not occur within and near the gene (hence 700bp upstream and

downstream).

c. CHECK by finding the TAG sequence in the phage_gene+700 DNA Strider file. If the
sequence is not present in that file, that it is fine to use.

d. Inthisexample, the TAG sequence atc ttg atc will be used. Add this to the new file
created with 45 upstream base pairs.

In this case, the sequence will now be:
gtcacgggataggagcccctgcagATGTACACAGAAACGTGGTACatcttgatce



16. Now 45 base pairs of the downstream must be needed. Select the last 21bp of the gene and
24bp downstream of this. This will again result in a 45bp sequence for the last part of the
oligo.

| FindNext | |  913].[058  |<45
1-==,===10====,===20====, ===30==== ===40====, ===50

351 agcggtogacgttttacaagetgatgacgacegttgaggoegeacagetat
401 gacgcotgacgggtogoocggtgtacatgtacogoaaggtggttgacgegot
451 cgatgotgoocgatoggaaggoocgocgagogocaagebgoocgetgoageoo
501l ggcaggocogoocgtgotogatgoccacgattocaggtatggogecgtocgacyg
551 atcgoocogoacattgogoatgggacacgotgoagtgaaacgeatttigat
601l cagtgogggtgttgacgogeatacagaatgtgttgacgtgoagacagoog
651 aggcgttaccgtctgogoogaagcaagtcacgggataggagocooctgoag
JOL ATGTACACAGARRCGTEETACTCACCERCTRETACGCOGETEACGLCGAR
T51 GETTCGCAACGAGGTCGACGAGCCACAGCTCECCGLETTGTACGAGECTG
201 AGCTETCECCOGAGGTTEGGCEETTCAACGRAGC TCTACARCGOCGCCAGE
851 ACGECGACGCGCTACGCCTGECAGTACGGGTAT CGCARACCOGOGEETGIC
01 GEECCETETCECCERATGCGAGECGETGETATGAsgogoaccaagacagt
851 teggecgtocgoocggtocgoocogoagococgacgttgtggtgoatggoogoa
1O cgttggagoogggoacoegaggtgtogatoogoggogagegtggooggtte
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In this case, the sequence will now be:
gtcacgggataggagcccctgcagATGTACACAGAAACGTGGTACatcttgatcGAATGCGAGGC
GCTGGTATGAagcgcaccaagacagttcggececgt

17. Save this 9gbp file as phage_gene_DO. (e.g. Adephagia_gp73_DO).

18. Now the Extenders will be prepared. They are designed to add homology to the deletion
oligo, generating a 200bp substrate made by PCR.

19. The first extender should include the first 25bp of the DO and 5obp upstream of those 25bp.

a. Oneway is to copy the first 25bp of the DO and find them in the phage_gene+7o0o0 file.

b. Select the first gobp upstream.
| [FindNext | | 626/.[701  |<75
1--=.===10====,===20====, ===30==== , ===40====, ===50

351 agcggtogacgttttacaagotgatgacgaccgttgaggogoacagotat
401 gacgctgacgggtogooggtgtacatgtacogoaaggtggttgacgeget
451 cgatgctgoocgatoggaaggocgoogagogocaagotgocgetgoagooe
501 ggcaggccgoogtgotogatgococacgattocaggtatggogeocgtogacg
5581 atcgococgoacattgogoatgggacacgotgoagtgaaacgeattttgat
601 cagtgogggtgttgacgogeatacagaatgtgttgacgtgocagacagecy
551 aggogttaccgtoctgogocgaagoaagtcacgggataggageccoctgeag
JOL ATGTACACAGARACGTGETACTCACCGROTGETACGCOGETGACGLCGAR
T51 GETTCECAACGAGETCEACCACGCCACAGCTCELCGOETTGTACGAGECTE
2000 T e i e T ] i A ] i ) T e Tt e L - e o T

In this case, the sequence will be:
aatgtgttgacgtgcagacagccgaggcgttaccgtctgecgccgaagcaagtcacgggataggag
ccccectgcagA

20. Paste the sequence in a new DNA Strider file, and save this new DNA Strider file. (e.g.
Adephagia_gp73_Extender1)



21. The second extender should include the last 25bp of the DO and 5obp downstream of those
25bp.

a. Away is to copy the last 25bp of the DO and find them in the phage_gene+7oo file.

b. Selectthe sobp downstream.
| FindNext | 933 - 1008 =75

401 gacgctgacgggtogoeggtgtacatgtacogoaaggtggttgacgeget
451 cgatgcoctgoocgatoggaaggocgocgagogocaagotgocgotgeageoo
50l ggcaggococgocgtgotogatgoccacgattcaggtatggogecgtocgacg
551 atcgoocogoacattgogoatgggacacgotgeoagtgaaacgeattttgat
601 cagtgogggtgttgacgogoatacagaatgtgttgacgtgoagacagoeg
651 aggocgttacogtoctgogoocgaagoaagtcacgggataggagoococotgoag
JO0L ATGTRCACAGARACCTEETACTCACCEECTGETACGCCGE TEACGICGAR
151 GCTTCGCARACGRAGETCGACGAGCCACAGCTCGCCGLET TG TACGAGECTG
801 AGGTGTCGCCCERAGETTGEECGETTCARCGAGCTEGTACARCECCGCCAGT
851 ACGGCGACGCGCTACGCCTGECAGTACGEETATCGCARCCCECGEETGEC
S01 GEECCETETCGCCERATGCGAGECGLTGETATGRAagogoaccaagacagt
951 teggocgtogeoeggtcgoccogoageccgacgt tgtggtgoatggocgea
1001 cgttggagcocgggocacegaggtgtogatocogeggogagogtggeoeggtto
1051 cggttcogoagtgeogtogttgacgagegogggeaggatogtgtgogactt

In this case, the sequence will be:
Aagcgcaccaagacagttcggccgtcecgceccggtcecgeccecgcageccgacgttgtggtgecatggecg
cacgttggag

22. Paste the sequence in a new DNA Strider file, but don't save yet! Because Extender2 will
amplify in the reverse direction, the sequence must be reversed and complement.

23. Highlight the Extender2 sequence, under “File,” select "Reverse and Complement.”

24. In this case, the reversed and complemented sequence will be:
CTCCAACGTGCGGCCATGCACCACAACGTCGGGCTGCGGGGCGACCGGCGACGGCCGAACTGTC
TTGGTGCGCTT

25. Save this DNA Strider file. (e.g. Adephagia_gp73_Extender2)

26. Oligos are very, very expensive. Make sure all files are checked and verified by someone
experienced before ordering them!

Protocol originally from Dr. Rebekah Dedrick
Modified and Enhanced for Phagehunting Programs



