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Precautions and Disclaimer
This product is for R&D use only, not for drug, household, or other uses. Please consult
the Material Safety Data Sheet for information regarding hazards and safe handling
practices.

Storage and Stability

This product ships on wet ice and storage at =20 °C is recommended.

Reagents Provided

TargeTron Access Card (provides password for online target site selection)
Intron PCR Template

EBS Universal Primer

lacZ Control Primer Mix

pACD4K-C Linear Vector (20 ng/mL)

JumpStart™ REDTag® ReadyMix™

Hind 1ll 20 U/pL

BsrG 110 U/uL

10X Restriction Enzyme Buffer

Additional Reagents Recommended, Not Supplied

e Chloramphenicol, Catalog No. C1863

GC5™ Competent Cells, Catalog No. G3169

Gene specific primers to detect chromosomal insertions by PCR

GenElute™ PCR Clean-up Kit, Catalog No. NA1020

IPTG (Isopropyl B-D-1-thiogalactopyranosidisopropyl 3-D-1-thiogalactopyranosid),
Catalog No. 16758

Kanamycin sulfate, Catalog No. K3763

LB Agar EZMix™ Powder, Catalog No. L7533

LB Agar plates with kanamycin (25 pg/mL)

LB Broth with and without chloramphenicol (25 pwg/mL) and 1% glucose (used with
DES3 strains)

LB Broth, liquid, Catalog No. L2542
Pre-cast Agarose Gels, 1% (8-well) , Catalog No. P5472
Pre-cast Agarose Gels, 1% (24-well) , Catalog No. P5972
Pre-cast Agarose Gels, 4% (24-well), Catalog No. P6097
Quick-Link™ DNA Ligation Kit, Catalog No. LIG2, or equivalent T4 DNA Ligase and buffer
SOC Medium, Catalog No. S1797
Target site primers
Vectors
e pACD4 TargeTron Vector Set, Catalog No. TV0010
e TargeTron Vector pACD4K-C-loxP, Catalog No. T2826
e TargeTron Vector pAR1219, Catalog No. T2076
e TargeTron Vector pNL9164, Catalog No. T6701
e TargeTron Vector pJIR750ai, Catalog No. T7701
Water, Molecular Biology Reagent, Catalog No. W4502
X-Gal (5-Bromo-4-chloro-3-indolyl B-D-galactopyranoside), Catalog No. B9146




Procedure

1. Protocol overview
Target Site Selection
e Cut and paste your gene sequence into the algorithm field on the TargeTron
Design Site.

e Submit your sequence to generate potential insertion sites (usually 5 to 11 sites are
found per 1 kb gene) and the primer designs to re-target the intron.

e Once the sequence is submitted, one access has been used. Please download and
save the output/primer designs. Once you leave the output screen, you will not be
able to view the output/primer designs again without using another access.

e Order the 3 primers required to re-target the intron to your target site.

Lab Day 1
e Perform PCR reaction to mutate (re-target) the RNA portion of intron.
e Cut the PCR fragment to produce cohesive ends (Hind Ill and BsrG 1).
e Ligate the mutated PCR fragment to a linearized vector containing the remaining
portion of the intron.

e For strains with high transformation efficiency (e.g. >107 cfu/ug), directly transform
the ligation reaction into the knockout host. For low efficiency strains, it is best
to isolate a plasmid clone in an E. coli cloning strain, then transform the isolated
re-targeted plasmid into the knockout strain.

Lab Day 2

e Grow the cells to log-phase and induce intron expression and insertion.

e Plate the cells on kanamycin-containing agar medium to select for insertions.
Lab Day 3

e Confirm the presence of gene specific insertions by colony PCR.

2. Detailed Protocol
A. Target site selection and primer ordering

Note: A set of control primers provided in the kit can be used to knockout the lacZ
gene in E. coli (see page 13 for the lacZ target site sequence for these primers).

1. Cut and paste your target DNA sequence into the algorithm field on the TargeTron
Design Site: sigma-aldrich.com/targetronaccess. Once you have input your
target DNA sequence, click submit once. Submitting the target DNA sequence is
considered one access.

2. From the output design options, locate the region of the gene you want to disrupt
and pick the target site with the lowest E-value.

Note: Please download and save the output design options. Once you leave the output
screen, you will not be able to view the output design options again without using
another access.

3. Order the primer sets (IBS, EBS2, and EBS1d) corresponding to chosen design
options.

Note: The TargeTron algorithm identifies potential insertion sites, each rated with an
E-value. Lower E-values correspond to higher predicted intron insertion efficiency.
Target sites with an E-value <0.5 are predicted to be efficient introns. The target sites
are named by their insertion point within the DNA sequence and are noted as sense (s)
or anti-sense (a).




A 1 kb gene should have roughly 5 to 11 target sites from which to choose. For DNA
sequences <400 bp, optimal target sites may not be present. It is recommended that
at least 2 target sites be selected for a gene of interest. Several factors may affect the
success or failure of a given design option, including:

e Accuracy of the known genomic sequence (especially important when
testing alternative bacterial strains that might possess genomic deletions or
rearrangements relative to a known genomic sequence).

e Essentiality of the target gene under given growth conditions.
e Polar effects (e.g., insertion affecting expression of adjacent genes).
e The actual efficiency of the re-targeted intron.

Three unique primers, IBS, EBS2, and EBS1d, are required to re-target the intron to
insert at a specific site. The sequence of these primers will be generated automatically
for each target site. De-salt purity primers are sufficient in most cases; however, optimal
PCR specificity and yield is obtained with primers of HPLC purity.

PCR for intron re-targeting

Note 1: In this step, a PCR reaction is performed which re-targets the intron by primer-
mediated mutation. The PCR uses four primers in a single-tube reaction to mutate the
intron at several positions spanning a 350 bp region.

1. Upon receipt of the primers, dilute (using water-molecular biology reagent) the IBS
and EBS1d primers to 100 uM, and the EBS2 primer to 20 uM.
2. Make a four-primer master mix as follows:
2 pL | IBS primer (100 M)
2pL | EBS1d primer (100 M)
2 pL | EBS2 primer (20 M)
2 L | EBS Universal Primer (20 M)
12 pl | Water (molecular biology reagent)
20 plL | Total volume

Note 2: The LacZ Control Primer Mix included with the kit is a ready-to-use four-primer
set. These primers will re-target the intron to knockout the E. coli lacZ gene and can be
used to test the performance of the kit from PCR through final knockout.

3. Set up the PCR reaction as follows:

23 plL | Water (molecular biology reagent)
1 wL | Four-primer mix (lacZ control or specific
primers for your target site
1 L | Intron PCR Template
25 pl | JumpStart REDTaq ReadyMix
50 plL | Total volume




4. Cycle the PCR reaction as follows:

Initial Denaturation 94 °C, 30 seconds
30 Cycles:
Denaturation 94 °C, 15 seconds
Annealing 55 °C, 30 seconds
Annealing/Extension | 72 °C, 30 seconds
Final Extension 72 °C, 2 minutes
Soak 4°C

5. Typical PCR yields are 10-30 ng/plL. When run on a 4% agarose gel, three bands
should be visible. The uppermost 350 bp band is the desired product and should
be the predominant band. Even though lower bands are visible, they do not
adversely affect the cloning reaction, and do not need to be removed by agarose
gel purification.

350 bp re-targeting
PCR product

6. Purify the DNA from the reaction using the GenElute PCR Clean-up Kit, Catalog
No. NA1020.

C. Double digestion with Hind Ill and BsrG |

Note 1: Following PCR of the 350 bp fragment, a modification to the digestion
reaction may be required. Please refer to the table of TargeTron vectors below in order
to determine whether Dpn | should be added to the Hind Ill and BsrG | digestion

reaction.
Dpn1 Dpn1
Vector Required | Not Required

pACD4K-C X
TargeTron Vector pACD4K-C-loxP, Cat. No. T2826 X
pACD4 TargeTron Vector Set, Cat. No. TV0010 X
TargeTron Vector pNL9164, Cat. No. T6701 X

TargeTron Vector pJIR750ai, Cat. No. T7701 X




Note 2: Following purification of the PCR product, cohesive ends must be generated
for ligation into the pACD4K-C Linear Vector.
1. Set up a restriction digestion as follows:

8 L | Purified PCR product (~200 ng)

2 pL | 10X Restriction Enzyme Buffer

1 uL | Hind 111 (20 U/pL)

1l | BsrG1(10 U/pL)

8 wL | Water (molecular biology reagent)
20 pL | Total volume

2. Incubate the reaction for:

30 minutes, 37 °C
30 minutes, 60 °C
10 minutes, 80 °C

Note 3: BsrG | is thermophilic and has increased activity at 60 °C.

. Ligation and transformation

Note 1: The following ligation example uses buffers and volumes recommended in the
Quick-Link T4 DNA Ligation Kit Catalog No. LIG2.

1. Mix the following:

2 pL | pACD4K-C Linear Vector (40 ng)

6wl | Hind I1/BsrG I-digested intron PCR product
(350 bp)

10 wL | Quick-Link Buffer A
2 pL | Quick-Link Buffer B
20 plL | Total volume

Mix, heat to 60 °C for 30 seconds.
Cool on ice for 1 minute.
Add 1 L of Quick-Link Ligase, mix.

Incubate at room temperature for 30 minutes.
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Transform into cloning strain or desired knockout strain according to organism-
specific protocols.

Optional: The efficiency of the control ligation reaction can be assessed by plating
the transformation on LB agar-chloramphenicol (25 pg/mL)-X-Gal-IPTG (30 mL each of
20 mg/mL X-Gal and 100 mM IPTG spread on plates) and observing the ratio of white
(successfully re-targeted) to blue (non-mutated/parental) colonies. This screen must be
performed in a lacZo. complementing strain of E. coli such as GC5™ or DH5a™.

The linearized pACD4K-C plasmid sold in this kit contains a 769 bp lacZo. fragment
between the Hind Ill and BsrG | sites. Upon linearization this was removed, ready
for replacement with a 350 bp re-targeting fragment. Any blue colonies observed
during re-targeting/cloning steps are not re-targeted and will not produce successful
knockouts.




