
Pan Druggable Library PCR and Sequencing Protocol 
 
Materials Needed: 

• Plasmid template 

• NGS_Lib_F Primer 

• NGS_Lib_R Primer 

• OneTaq DNA Polymerase or KAPA HiFi HotStart ReadyMix 

• Qiaquick PCR Purification Kit 

• NEBNext Indexing Kit for Illumina (or compatibly equivalent indices) 

• Ampure XP beads 
 
Primers: 
The sequences of the primers are respectively 
 
NGS_Lib_F – 
ACACTCTTTCCCTACACGACGCTCTTCCGATCTATCTTGTGGAAAGGACGAAACACCG 
 
NGS_Lib_R - 
GACTGGAGTTCAGACGTGTGCTCTTCCGATCTGTACACGACATCACTTTCCCAGTTT 
 
The primers are designed to anneal to regions bordering the amplicon of interest on the plasmid 
backbone, while containing overhangs compatible with NEBNext Single Index or NEBNext 
Multiplex Oligos for Illumina. The primers produce an amplicon greater than 300 bp in length to 
ensure ease of separation from primer dimers in subsequent purification steps. 
 
Reaction Mixture for PCR Step 1: 
A 50 µL reaction consists of 2.5 µL each of primers NGS_Lib_F and NGS_Lib_R (10 µM), 25 µL 
of either OneTaq DNA Polymerase (2X) or KAPA HiFi HotStart ReadyMix (2X), approximately 
10 – 25 ng of plasmid template, with the remainder of the volume filled by ultrapure water. 
 
PCR Step 1: 
A thermal cycler should be programmed to heat to 95°C, followed by repeated cycles of 98°C 
for 15 seconds, 55°C for 15 seconds, and 72°C for 45 seconds. The total number of cycles 
should be empirically determined to fall within the range of exponential amplification. This may 
vary depending on the polymerase being used and the amount of plasmid template originally 
loaded, but will typically fall between 10 and 18 cycles. The cycles should be followed by a 5-
minute extension at 72°C. 
 
Purification of Step 1 PCR Product: 
The Qiaquick PCR Purification Kit can be used to purify the product from the initial amplification. 
 
Reaction Mixture for PCR Step 2: 
A 50 µL reaction mixture should contain 2.5 µL each of forward and reverse primers from the 
NEBNext Single Index Oligos (New England Biosciences), the NEBNext Multiplex Oligos (10 
µM), or any other compatible indexing kits. The remainder of the reaction mixture should contain 
25 µL of either OneTaq DNA Polymerase (2X) or KAPA Hifi HotStart ReadyMix (2X), and 
approximately 10 ng of purified PCR product from Step 1. The remainder of the volume may be 
filled by ultrapure water. 
 
  



PCR Step 2: 
Settings should be completely identical to PCR Step 1. The total number of cycles should again 
be empirically determined to fall within the range of exponential amplification, but this will 
typically be between 5 – 8 cycles. 
 
Purification of Step 2 PCR Product: 
The PCR product can be purified via Ampure XP beads according to manufacturer 
recommendations. Ampure XP beads should be warmed to room temperature prior to use. The 
following is a viable set of steps used within our lab. 

1. Add Ampure XP beads to PCR product. To ensure removal of primer dimers, Ampure 
XP beads can be added at a 0.9:1 – 1.2:1 volume ratio to the PCR Reaction mixture, 
with lower ratios ensuring lower yield but higher purity product outcomes.  

2. Mix well by pipetting at least 10 times 
3. Incubate 5 minutes at room temperature. 
4. Place beads on magnetic bead separator for 2 minutes. 
5. Remove all liquid, taking care not to disturb beads. 
6. Wash beads twice by adding 70% ethanol, waiting 30 seconds, and then removing, 

again taking care not to disturb beads. 
7. Wait <2 minutes to allow beads to dry. Do not allow beads to over-dry. A cracked 

appearance of the beads will cause reduced DNA recovery. 
8. Remove beads from magnetic separator. 
9. Add 30 – 50 µL of either ultrapure water or an elution buffer (Qiagen TE buffer, EB buffer 

are both viable) and mix well by pipetting at least 10 times to resuspend all beads. 
10. Incubate 2 minutes at room temperature. 
11. Place beads on magnetic bead separator for 2 minutes. 
12. Recover all liquid. 
13. Measure concentration using either Nanodrop or Qubit. 

 
Sequencing: 
Sequencing can be performed via Illumina Next-Gen Sequencing with at minimum a Single-End 
75 bp read. The sequencing read depth should be at least 1000-fold the library size, though 
because the library is only 74 elements, this is rarely an issue. 
 
Once FASTQ files are generated, we recommend using the MAGeCK pipeline 
(https://sourceforge.net/p/mageck/wiki/Home/) for quantifying read counts. 
 
 
 

https://sourceforge.net/p/mageck/wiki/Home/

