
Lab Protocols

pMINT plasmid construction

Purpose

To build mcherry-targeting versions of pMADRID by cloning in 32 nt. spacers into pMADRID’s place-
holder spacer. This protocol was adapted from a protocol shared with us by Leo Vo. It is similar
to Golden Gate assembly, but the insert is built using primers instead of using a PCR amplicon or
synthesized gene block.

Materials

• pMADRID plasmid (1µg)

• Forward and reverse oligonucleotides (100µM) for each spacer (IDT)

• T4 Polynucleotide Kinase (PNK) and buffer (New England BioLabs)

• BsaI-HF Type IIS restriction enzyme and buffer (New England BioLabs)

• T4 DNA Ligase and buffer (New England BioLabs)

• Microcon YM-100 centrifugal filter

Protocols

Digesting the backbone

1. In a 0.2 mL PCR tube, digest the destination plasmid (pMADRID) with BsaI-HF according to the
reaction table below:

Table 1: pMADRID digestion reaction table
Component Volume for 50µL reaction

Purified pMADRID plasmid 6.67µL (1µg)

10X CutSmart buffer 5µL

BsaI-HF 1µL

MilliQ water 37.33µL

(a) Incubate the reaction at 37◦C for 2 hours in a thermocycler.

(b) Heat inactivate BsaI at 65◦C for 20 minutes in a thermocycler.

2. After digestion, remove the digested insert from the backbone using a Microcon YM-100
centrifugal filter:

(a) Insert a Microcon YM-100 sample reservoir into a collection tube and add 200µL of MilliQ
water to the filter. Spin for 3 minutes at 14,000 X G.

(b) Pipet the entire pMADRID digestion into the reservoir. Do not touch the filter’s membrane
with the pipette tip!
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(c) Seal the cap, place into a centrifuge, and spin for 15 minutes at 500 X G.

(d) Place the sample reservoir upside down in a clean tube, then add 20µL of MilliQ water
to the reservoir. Spin for 3 minutes at 1,000 X G.

(e) Nanodrop the sample and store on ice.

Preparing the hybridized oligoduplexes

1. In a 0.2 mL PCR tube, prepare the oligonucleotides for phosphorylation according to the
table below:

Table 2: Oligonucleotide phosphorylation reaction table
Component Volume for 25µL reaction

Guide oligo forward (100µM) 2.5µL

Guide oligo reverse (100µM) 2.5µL

10X T4 PNK buffer 2.5µL

T4 PNK 0.5µL

MilliQ water 17µL

(a) Incubate reaction at 37◦C for 30 minutes in a thermocycler.

(b) Inactivate PNK at 65◦C for 20 minutes in a thermocycler.

2. Heat the reaction mixture to 95◦C for 2 minutes. Allow the mixture to gradually cool to room
temperature. Do not use ice or a cold block to cool the tubes. The hybridized oligoduplexes
form as the mixture slowly cools.

Setting up the ligation

1. Make a 1:200 dilution of the hybridized oligoduplex in MilliQ water. Then, in a 0.2 mL PCR tube,
set up the ligation reaction according to the table below:

Table 3: pMINT ligation reaction table
Component Volume for 10µL reaction

1:200 diluted oligoduplex 2µL

Purified, digested pMADRID 2µL

10X T4 DNA Ligase buffer 1µL

T4 DNA Ligase 0.5µL

MilliQ water 4.5µL

(a) Mix the components on ice and add Ligase last to prevent unwanted ligations of the
backbone.
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(b) Incubate the reaction at room temperature for at least 30 minutes.

2. Transform the entire ligation reaction into commercial competent cells (NEB5α). Recover
for 1–2 hours, and plate the entire transformation on kanamycin plates (50µg/mL). Grow
overnight at 37◦C.

3


