
BAC selection and DNA preparation - Qiagen BioRobot 3000 
 
Materials: 
BAC clones (RPCI-11 human) supplied as single colony glycerol stock cultures in 96-W 
or 384-W plates  
LB media 
Chloramphenicol, 20 mg/ml (SIGMA CO-378) 
Shaking incubator (New Brunswick C25) 
Airpore strips (Qiagen 19571) 
BioRobot 3000 (Qiagen) 
R.E.A.L. Prep 96 BioRobot Kit (Qiagen 26171) 
Centrifuge, capable of refrigeration, 96-W plate rotor and 6000 x g (Sorvall Legend RT) 
70% ethanol 
10 mM Tris·HCl, pH 8.5 
Agar Plates, 22 x 22cm, 7x7 gridded (Corning 431110) 
Repeat-pipettor (Eppendorf 22-26006) 
Tips (Brinkmann 22-26-1100, 22-26-1401) 
 
Media Preparation  
1  Prepare LB Agarose Plates: (enough for 7 plates) 
 15g Tryptone (BD 211705) 
 7.5g Yeast Extract (BD 212750) 
 7.5g NaCl (SIGMA S3014) 
 22.5g Agarose (Invitrogen 15510-027) 
 
 Add 1500 mL ddH2O 
 pH to 7.3-7.5 using ~810 µL 5N NaOH 
 
2 Autoclave for 25 min on liquid cycle. 
 
3 Add 1.5 mL of Chloramphenicol when cooled to 55°C (place in cold water 

buckets to expedite cooling) for a final Chloramphenicol concentration of 
20µg/mL. 

 
  Chloramphenicol: filter sterilize before using (0.22 µm) 
  20 mg/ml in 100% EtOH in molecular biology grade water 
  store at -20°C 
 
4 Pour 200 mL LB Agarose into 7x7 gridded plates.  This should be done quickly to 

prevent polymerization of agarose in flask. 
 
5 Flame the plates to remove air bubbles with Bunsen burner before plates cool. 
 
6 Plates that will not be used immediately should be stored in taped bags (8 per bag) 

at 4°C for up to 2 weeks. 
 



7 Prepare LB Broth: (2000 mL) 
 20g Tryptone (BD 211705)  
 10g Yeast Extract (BD 212750) 
 20g NaCl (SIGMA S3014) 
 
 qs to 2 L with ddH2O 
 pH 7.0 with ~400 µL 5N NaOH 
 
8 Aliquot the media into 5 x 500ml bottles and autoclave for 25 minutes on liquid 

cycle. 
 
9 Add 400 µL Chloramphenicol to the LB prior growing the cells.  LB will expire 

one week after this addition, therefore the label bottle with date of 
Chloramphenicol addition, and discard after this time period. 

 
Precaution: To minimize T1-Phage contamination of BAC clone resources, the 
following precautions and procedures must be followed whenever handling BAC clones: 
 

1 All clone handling must be done in a laminar flow hood.  - picking, streaking to 
single colony, transferring culture, arraying clones, phage testing, and other misc. 
clone handling procedures.  When using hoods, do not block the meshed air-
circulation system. 

 
2 Disinfect work area.  After use, the laminar flow hood must be disinfected with 

10% Bleach, followed by ddH2O.  Also, wipe outside of pipets and forceps used. 
 
3 Laminar flow hoods.  Each evening, the germicidal lamps in each hood must be 

turned on.  The lights remain on throughout the evening & weekends.  Lamps are 
turned off in the morning.  DO NOT LOOK AT THE GERMICIDAL LAMPS 
OR THEIR REFLECTION.  SERIOUS EYE DAMAGE CAN OCCUR WITHIN 
SECONDS. 

 
4 Pipet Tips and Toothpicks.  Any tip used to pick clones, or that has come in 

contact with live culture, must be placed in a ‘waste’ beaker lined with a bag 
containing 10% bleach.  These tips are to remain in the beaker, in the hood, 
exposed to the germicidal lamp overnight.  The following day, the tips while in 
the hood, are carefully sealed and placed in autoclave bags for incineration. 

 
5 Shaking Incubators.  After use, each incubator must be wiped down with 10% 

bleach, followed by ddH2O. 
 

6 Ceiling Germicidal Lamps.  Each evening, a timer will activate the ceiling 
germicidal lamps.  The lamps are scheduled to be on from 2:00am – 5:00am.  DO 
NOT LOOK AT THE GERMICIDAL LAMPS OR THEIR REFLECTION.  
SERIOUS EYE DAMAGE CAN OCCUR WITHIN SECONDS. 

 



Portable Germicidal Lamp.  The portable germicidal lamp should be rotated throughout 
the work week.  Attention will be given to areas where live culture existed.  The portable 
lamp will remain on during evenings and weekends, above the Autoclave box. 
 
Streaking BACs on LB agarose plates 

 
1. Plates should be brought up to room temperature after storing in refrigerator and 

before streaking bacteria on them.  Blot lids with kimwipes to remove excess 
condensation.  Place plates in a laminar flow hood with lids cracked for 1-2 hours. 

 
2. Referring to a clone pick list worksheet, 384 well plates containing clones are 

removed from the –80°C freezer in 5 stacks of 4 plates and placed directly on dry 
ice to prevent thawing.  The plates are covered with a towel to prevent exposure 
to warmer air. 

 
3. Each 7x7 gridded-plate will contain a set of 48 streaked clones.  Care should be 

taken when selecting these clones so that the correct clone is streaked in the 
appropriate square on the grid. 

 
4. In the hood using sterile technique, round, sterilized toothpicks are used to select 

clones and streak onto 7x7 gridded-plates.  The toothpick should be touched 
lightly to the appropriate well of the 384-W plate, taking care not to cross 
contaminate or select the wrong clone.  

 
5. Each square of the grid should be streaked in a specific manner, making one 

heavy line across the  top of each square, and then using a new toothpick streak 
down from that single line in a zigzag fashion.  This will enable isolation of single 
colonies within the small space of the grid. (Figure 2).   

 
6. Plates should be incubated upside-down at 37°C overnight in an incubator. 

 

 
Figure 2:  Pattern for streaking clones (arrows) on LB-agarose plates. 



Select Colonies for Culturing and DNA preparation 

 
1. Add 2.0 mL of LB/Chloramphenicol to each well of a 48-W block using 

eppendorf repeat-pipettor with 50ml combitip (set at 1). 
 

2. Using a sterile 200 µL pipet tip, carefully select one colony from the first square 
of the 7x7 grid plate and drop the tip into the A1 well.  Take another sterile pipet 
tip and select a second colony from the first square of the 7x7 grid plate and drop 
it into the A2 location.  Repeat for the remaining 46 clones.  Include a blank LB 
culture tube with the 48-W blocks to check for bacterial contamination. 

 
3. Cover the plates tightly with airpore strips and place in the shaking incubator at 

37°C, 200rpm for 16  hours.  Check to make sure that all of the clones have 
grown by checking to see if the media is cloudy rather than clear, and check to 
make sure the negative control is still clear. If there is contamination in the blank, 
the cultures must be restarted.  

 
4. Culture (5 µl) from 2x48-W plates is transferred to a 96-well flat bottom block 

containing 1 ml of LB/Chloramphenicol (20 µg/ml) and incubated for 16 hours at 
37°C and 200 rpm in a shaking incubator. Blocks are covered with an AirPore 
strip and placed in the incubator at an angle to allow for maximum airflow.  
Again, include a blank LB culture tube with the 48-W blocks to check for 
bacterial contamination 

 
5. Harvest the bacterial cells in the 96-well flat bottom block by centrifugation for 

10 minutes at 2500 x g in a centrifuge with a rotor for 96-well microplates.  The 
block should be covered with adhesive tape during centrifugation.  Remove 
medium by inverting the block.  Invert the block quickly over a  waste 
container and tap on a paper towel to remove any remaining droplets of medium.  
Record any blank wells (wells that failed to grow a culture) in the worksheet. 

 
6. The DNA is ready to be isolated.  Isolation is completed on the Qiagen BioRobot 

3000 using reagents supplied in R.E.A.L. Prep kit.  The complete protocol is 
included in the Qiagen R.E.A.L. Prep kit: 
http://www1.qiagen.com/literature/handbooks/PDF/PlasmidDNAPurification/PLS
_REAL_Prep_96/1019510_QPREALHB_0202.pdf 
 

 Notes: 
When removing the square-well block containing the cleared lysates from the 
vacuum manifold, tape the block, and mix immediately by inverting 2 times.  
 
Centrifuge the block at 6000 x g for 30 min at room temperature to pellet the 
DNA.  Remove the supernatants by quickly inverting the block over a waste 
container, then tapping it firmly, upside down, onto a paper towel. 
 



Wash each DNA pellet with 0.5 ml of 70% ethanol. Centrifuge the block (in the 
same orientation as before) at 6000 x g for 15 min to collect the pellets. Remove 
the wash solutions by inverting the block, then tapping it firmly, upside down, 
onto a paper towel. Air-dry the pellets for ~15 minutes or until no ethanol remains 
 
Redissolve the DNA pellets in 22 µl 10 mM Tris·HCl, pH 8.5 by incubating 
overnight at room temperature.  Quantitate the DNA using the PicoGreen method 
as described below. 
 
Store DNA at 4°C.  Be sure to label all plates with date, library name, plate 
number, and sample type. 

 


