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Purpose

This protocol provides instructions for generating droplets and running the QX200 droplet reader. This protocol does not replace the requirement for staff-run training prior to instrument use. 
Technical Background

The reader functions similarly to FACs instrument in that a droplet is read in front of a laser and is ‘counted’ as either fluorescent or not fluorescent and then a correction is made to copies/µL. Additionally most droplets are either 0 or 1 and then corrected for a Poisson distribution. This is critical to the accuracy of the data. 
Timeline

This protocol is typically completed in 1 day. But you can set it up over 2 days. 

Day1: Setup droplet PCR ( plate stable at 4oC for 24 hours 
Day2: Run reader 

Standard Procedure Overview
1. In your lab (Prepare samples
2. At the Core (Prepare the reader, chip & generate droplets
3. Repeat step 2 until all samples formed into droplets
4. Run PCR ( ~2-hour end-point PCR
5. Setup reader ( Software parameters and sample information
6. Analyze data( Save to the RC network
Materials

· Provided by researcher:

· DNA samples (50fg to 100ng)
· Dynamic range = 1-100,000 copies/well

· Restrictive enzyme (RE) digest pre-assay can help- especially for CNV assays
· To do this: Spike RE into MasterMix

	Part No.
	Reagent Description

	Order for Probes

	186-3005
	Droplet generation oil for probes, 10 x 7 mL

	186-3023
	ddPCR™ Supermix for Probes (no dUTP), 2 x 1ml

	Order for EvaGreen

	186-4006
	Droplet generation oil for EvaGreen, 10 x 7 mL

	186-4033
	ddPCR™ EvaGreen Supermix, 2 x 1ml


·  ddPCR MasterMix 
· Droplet generation oil
· Fluorinated oil evaporates quickly, collect within <1 hr after use
· Provided by core:

· Cartridge holder

· Cartridges and gaskets

· Plate, seals, and sealer
Instrumentation

· Droplet Generator
· Plate Sealer

· Thermalcycler

· QX200 Droplet Reader 

In your lab: 

Reagent preparation – can be done in strip tubes or plate format

1. Prepare a 20 µL ddPCR reaction for each sample – set up in multiples of 8 – can make 21-22 µL
a. Must prepare samples in batches of 8 to fill the chip

b. Use only Bio-Rad ddPCR MasterMix (for probes or EvaGreen- equivalent of SYBR)

c. 20 µL = 10 µL sample/primer probe/water + 10 µL MasterMix

At the Bauer Core: Before you Start:

1. Prepare the Reader: Check Oil and Waste 
Note: No routine maintenance needed, only check reader oil and waste volume
a. Has weighted sippers with sensors

i. If the sensor has droplets in the lid, it will not start

· To fix this, clean the lid with a kim wipe 

ii. Won’t start without enough oil volume or if there is too much waste

Solid green= Full/Enough Volume

Flashing green= Okay to run

Orange= Check fluid levels (See 1.a. above to fix this)
b. If you change the droplet reader oil, put 50 mL 10% bleach in the new waste container 
i. Label empty oil container with hazardous label from new box 
c. Dispose of waste oil as hazardous waste in Fume Hood 

i. Label “Fluorinated Mineral Oil”, Hazard = 100% Toxic

d. Note: New reader oil is found in the cabinet below the bench, notify staff if you use the 2nd to last bottle

2. Prewarm the plate sealer

a. Turn on plate sealer to warm (Protocol: 180oC 5 seconds)

i. Make sure block is out of sealer- otherwise it will get hot! – burn hazard 
ii. Remove the block from sealer once you are done using it

Procedure

1. Prepare the cartridge – Must fill all 8 wells 
a. Place cartridge into holder (pinch center to release) with wells facing up and flat edge facing right

b. Add 20ul of ddPCR reaction mix (made in your lab) to center wells

i. Touch tips to bottom of wells, pull up while dispensing, avoid bubbles at bottom
c. Transfer 70ul of oil to wells labeled oil
d. Place gasket over cartridge using the 4 edge posts
2. Droplet Generation 
Note: Droplet Generator is always on 
a. Press the button to open the droplet generator 
Solid green= Done/Idle

b. Place the cartridge in the generator (unidirectional and magnetic)
c. Close door, droplet generation will begin automatically (~2 minutes) 

a. It gets noisy then quiet, it will do this a couple of time and it is completely normal)
Flashing green= Running

Orange= Error (check gasket or volume if volume error, must reload chip)

i. In case of an error, verify gasket is on and all 16 wells are filled 
d. Set pipette to 40 µL and transfer completed droplets (~37ul) from cartridge to 96 well plate
ii. Pipette slowly and at an angle so as not to shear droplets 
e. Repeat as needed before proceeding. Must run PCR within 1 hour of droplet generation.

3.  Seal plate using Bio-Rad plate sealer – (Protocol: 180oC 5 seconds)
a. Seal with red stripe facing up 

b. Place plate with seal on top in the sealer block and place in the sealer 

c. Seal 

d. Once done, remove block from instrument and turn off the plate sealer

e. Review volumes for accuracy – note any inaccuracies 

4. Run ~ 2-hour End Point PCR
a. Transfer plate to thermal cycler within 1 hour of droplet generation
b. Default program file may be copied and adjusted to alter annealing temp for assay optimization
c. Use ramp rate of 2-3 degrees/second 
d. After PCR, samples are stable at 4oC for up to 24 hours – Hot Start stabilizes droplets
5. Droplet Reader – QuantaSoft v1.6.6 (unrestricted liscense, PC only)

Note: Okay to leave on. If off, no warm-up is needed.
Run time: ~ 10 -15 minutes per column of 8 

1. Plate Setup – Create Plate File - Template – highlight and double click on well to start
a. Set Sample Information in every well you want to read

i. Name – ‘autoincrement’ appends well location to name
ii. Experiment type: 

· Absolute Quant (ABS) – most used 

· Rare Event Detection (RED) – 2 color taqman assay 1WT 1RareMut

· Copy Number Variation (CNV) – 1 Unkn 1 known genotype copy #

iii. *SuperMix type 
Note: *SuperMix cannot be changed after the run is completed. Must choose the correct one from the drop down. All other parameters can be changed after the run is completed. This selection affects run conditions. 
b. Must set type to read wells 

c. Set Targets: 

i. Target 1 = FAM/EvaGreen 
ii. Target 2 = HEX/VIC

· Ex: FAM/HEX or FAM/VIC if FAM/Eva only either is okay

d. Note: Both channels are always collected no matter how the plate is set up. But data will only be collected for wells as marked as containing samples. 

i. Can be read either Row x Row or Col x Col – does not matter 

ii. 2 color compensation correction 

iii. 1 color – correction not needed 

e. Save template plate file with same name as data file 

i. Note: you can create and save to your own folder 

f. Instrument routines (top right corner) 

i. Use to check the instrument connection

· If there is no connection, reboot 

2. Put Plate into Reader - Push button on reader to open, remove plate block from the reader 

a. Place your plate in the block (unidirectional fit
b. Put on the lid, flip down black clips, ) and push button to close the reader

3. In the software: Read Plate
Note:
a. Fill oil and empty waste if an error pops up – See “Before you Start” 
b. Dispose of empty waste as hazardous waste – fluorinated mineral oil – See “Before you Start”
6. Data Analysis – if there is a run file ‘Analyze’ button becomes available 
a. In the table look for a ‘call’ or ‘no call’ 

iii. No call should be NTC or very low fluorescence samples 

b. FAM is the 1st channel and HEX/VIC are the 2nd and are spectrally close

c. 1D Amplitude: displays the # of droplets per well 
iv. Expect 16,000-20,000 droplets per well 

v. FAM: 

· 15,000-16,000 droplets for positive droplets

· 2,000-3,000 for negative “0” droplets 

vi. If there is a second channel:

· Leak through displays as doublets but are not an issue

vii. The Threshold can be changed manually (yellow bar) or use the multitool Threshold for all samples 

d. 2D Amplitude: for 2 color assays 1D analysis can be difficult, 2D is a better display
	FAM Positive (+FAM)
	Double Positives (++)

	Double Negatives (--)
	HEX or VIC Positive (+HEX or +VIC)


viii. Same analysis tools for Thresholds can be used ( cross hair +

e. Events Tab: Use to double check the number of events must be at least 10,000 or will have to force a call is less than 10,000

ix. If you have to force a call- work to improved pipetting technique 

x. If concentration is <5,000 copies/µL then the well is okay 
xi. If concentration is >5,000 copies/µL then it is no longer true that most droplets are negative and therefore it is no longer true that there is likely 1 template per droplet and therefore confidence in data accuracy diminishes

· If this occurs, you should rerun assay with new droplets 

f. Concentration Tab: displays samples as copies/µL with ratios 

Note: MasterMix and Generation Oil are specific to the assay. 


Must choose between the sets below for either probes or EvaGreen








