(FACS Calibur, Cell Quest program)
Adjustment of samples:
GFP:
1. Transfer each 30μl(appropriate doses)/1ml of cell suspension into 1.5ml tubes (GFP and hCD4).
2. Re-suspended cells was centrifuged at 4000rpm for 1min and aspirate the supernatant.
Cells were re-suspended with 1ml of PBS or FACS buffer containing 1μl of PI(Stock:2mg/ml→2μg/ml(1000-fold dilution)) for FACS analysis.
3. Filtrate to a FACS tube with membrane.
4. Vortex it before use.
5. It can be stored at 4℃.

hCD4:
1. 30μl(appropriate doses) of re-suspended cells was centrifuged at 4000rpm for 1min and aspirate the supernatant.
2. Add 3μl of PE-hCD4 and the cells were incubated on ice for 20min in the dark.
3. 1ml of PBS was added into the mixture and centrifuge at 4000rpm for 1min.
4. Supernatant was discarded.
5. Cells were re-suspended with 1ml of PBS or FACS buffer containing 1μl of PI(1:1000dilution) for FACS analysis.
6. Filtrate to a FACS tube.
7. Fluorescence analysis by a FACS calibur.

Prepare for control GFP(－)PI(－) and GFP(＋)PI(－), too.

Fluorescence wavelength:
FL1 530－FITC, GFP
FL2 585－PE, Cy3
FL3 650－PI
FL4－APC (only in the case of checking four color checkbox)

Password: BDIS

Open [Cell Quest].
STATAS: Stanby
Command 
＋B [Connect to Cytometer]: connect the caliber with the computer 
＋1 [Detecters/Amps]
＋2 [Thereshold]
＋3 [Compensation]
＋4 [Status]
[image: ]
 [Detecters/Amps]
This window is used to adjust the Voltage and Amplifiers Gain of the detectors so that the signals appear appropriately on the data plots.The light signals are generated by particles passing through the laser beam in the flow cytometer. These light signals are converted to electronic signals (voltages), and then assigned a channel number on a data plot. By adjusting the detectors and amplifyiers, you control where these signals appear on the dot plot.
Forward Scatter (FSC/P1):
This parameter is detected using a photdiode and is a measure of cell size. FSC can adjusted using the Voltage and Amp Gain. Logarithmic increments of E01, E02, and E03 increase the signal of the small events; E-1 reduces the signal of large events. For most applications the voltage is set to E-1 or E01.
Side Scatter (SSC/P2):
This parameter is detected using a photomultiplier tube (PMT) and is a measure of cell complexity. This signal is amplified by applying a voltage to the PMT. As the voltage is increased, the detector sensitivity increases.
FL1(P3), FL2(P4), and FL3(P5):
These parameters are also detected by PMTs and are a measure of fluorescent intensity. These parameters are amplified by applying a voltage to the PMTs.
Mode:
Log amplifyication is ofter used to analyze samples with a large dynamic range of fluorescence signals. For most applications, such as phenolyping the fluorescence parameters are to log. Linear amplification is usually used for light scatter parameters. It is also used for DNA cell cycle analysis.
[Threshold]: 
When running immunity, the threshold is set on FSC to eliminate events such as debris. The default setting is 52.
[Compensation]
This allows you to adjust for spectral overlap when samples are stained detector used for another fluorochrome. For example, FITC appears primarily in the FL detector, but some of the fluorescence overlaps into the FL2 detector. PE appears primarily in the FL2 detector, but some of the fluorescence overlaps into FL1 and FL3 detectors. Compensation allows you to eliminate the spectral overlap electronically. Be sure all are set to 0.0 to start.
 [image: ]

From the [Acquire] drop down menu select.
[image: ]
[Parameter Description]
In this window you will need to change the Folder, File ,Sample ID, and Parameter Settings.
Change Folder.:year, month then name your folder. Be sure to select your folder.
Change File.Select Change and rename the Custm Pefix.Remember, if you need to reacquire data that has already been saved, you will need to change the gile count to overwrite the old data. Select OK.
Name the parameters which correspond to different channels (refer to Dectors/Amps).
[image: ] [image: ]
 [Counters]
Expand with counter window by selecting the upper right box and change the Rate to Accumulate. This will allow you to see what is actually being collected.
[image: ]
[Acquisision and Storage]
In this window you can change the number of events to be counted and the gate. 10,000 to 20,000 cells is standard depending on the experiment.
[image: ]
Vortex the sample.
Press [Low] and [Run].
	Mode
	Rate

	LO
	12μl/min

	MED
	35μl/min

	HI
	60μl/min


If you take a rest, press [STANDBY].

[Acquisition control] →check [Set up] in order not to save the data into hard disk→[Acquire]
[image: ]
[image: ][image: ]
Create Plots:
Use [Toolbar] on left to draw plots.
Click [Dotplot] 
[Edit] →[Duplicate]
[image: ][image: ][image: ]Dot plot

[image: ]Contour plot [image: ]3D[image: ]Histogram[image: ]Density plot
If you want to use the “FL4-Hight”, tick “Four Color” checkbox.
  [image: ]
Pop-up menu listing the parameters. The cursor changes to the pop-up cursor
whenever it is in the x- or y-axis area.
[image: ]
First plot should always be FSC vs SSC 

While your control is running, adjust the FSC amp gain and voltage (E00 or E-1) and SSC amp gain so that the population of interest is clearly visible towards the center of FSC vs SSC dot plot. Make sure FSC and SSC are in the linear (lin) mode. Notice how the dots move to the right of the display. You have amplified your signal tenfold. The light signals from the cells can be multiplied by thesettings below.
• E00–multiplies the signal by 100 or 1
• E01–multiplies the signal by 101 or 10
• E02–multiplies the signal by 102 or 100
• E03–multiplies the signal by 103 or 1000
• E-1–multiplies the signal by 10–1 or 0.1
E01, E02, and E03 are useful for increasing the signal of small events.
E-1 is useful for reducing the signal of large events.
Make sure you return the settings to E00 before you proceed.

[Detecter Amps]
[image: ] [image: ]

SSC TOO LOW
[image: ] [image: ]

FSC TOO LOW
[image: ] [image: ]
Change from “Lin”to “Log” on Mode of P3, P4 and P5.

○Control GFP(－)PI(－)：setting of gate1
You may draw a gate around the population of interest to remove unwanted debris and aggregates. Do so by selecting a circle or polygon from the Tool Palette.
[image: ]Region tool
①Rectangular
②Polygonal
③Histograms
④Elliptical
Select the high-density region.

[image: http://www.tmd.ac.jp/med/mmch/images/1-8fig3.gif][image: ]
[Gate list]→Gate:”G1=R1” 
Ex. multicolor gating
[image: ]
Select Quadrant Marker tool [image: ] in the tool palette.
Drag the handle of the markers so the cross-hairs are at 101 and 101 on the x- and y-axes, respectively.
[image: ]
If necessary, adjust the FL1 and FL2 voltages in the Detector/Amps window to place the negative population in the lower-left quadrant.
Adjustment of voltage
Dotplot of FL1-H FL2-H
Dotplot of FL1-H FL3-H
Make the dotplots placed within the less than 10^1.

○GFP(－)PI(＋)：Removal of positive region, setting of gate 2
Dotplot of counts/FL3-H
Dotplot window→Gate: ”G1=R1”
[image: ]
Select Histogram-Marker tool [image: ]. from the tool palette.
Select the negative region.
[Gates]→[Gate list]→Gate”G2=R1＊R2”

○GFP(＋)PI(－): Adjustment of Compensation
Pur on your first compensateon control (Ex. GFP). You may notice that the GFP signal fluoresces mostly in the FL1 channel, but bleeds over into the FL2 channel. This needs to be compensated. Goto the compensateon window that you opened previously and adjust the equation F2-  % FL1. View FL1 vs FL2 dot plot. As you increase the S% compensation watch as the GFP population is stracted from the FL2 channel and Placed solely in the single positive quadrant. Be careful not to over compensate. The median of the GFP population should equal that of the unstained population. Once the compensateon is somplete do not change the volatags for subsequent samples. Doing so will unbalance the compensations and the processs will have to be repeated.
Dotplot of FL1-H FL2-H
Dotplot window→Gate” G2=R1＊R2”
Properly compensated
[image: ] [image: ]
Undercompensated
[image: ] [image: ]
Overcompensated
[image: ] [image: ]
[Gates]→[Gate list]→Gate”G3=R1＊R2＊R3”

Measure:
[Acquisition & storage]→[Collection criteria]
Acquisition will stop when “10000” of “G3= R1＊R2＊R3” events are counted.
Set the save site.
[image: ][image: ]

[image: ][image: ]
Once you are sure that your settings are correct you may start acquision. Uncheck [Set up] so as to save the data into hard disk. Click [Acquire].
[image: ]
When the computer beeps and the counters stop, the data file is sutomatically saved to your folder. Check to be sure each file number(.001 at end of file name) corresponds to your sample #. To save the data file before it has reached the total event count (if event rate is low and will not reach total) click [Pause] then [Save] in the [Acquisition Control]. 
[Stats]→[Quadrant Stats]
[image: ][image: ][image: ]
Save the settings:
[image: ]
Next time, when you want to refer the saved instrument settings, Select [Open] and navigate to your file then select SET and DONE. Tip: Your old data files (FCS files) contain the instrument setting used to generate them. You may choose an FCS file that has similar settings for the experiment that you are running.
[image: ][image: ][image: ]

Print:
Command＋A and Command ＋P
Command＋{ }→To select the sample No.

Save your analysis experiment document.
[Edit]→[Save As] 
Next time, you can open the document as a previous settings of analysis experiment.

Troubleshooting Guide:
If you open up CellQuest, and cannot “Connect to the Cytometer”: 
• Make sure the cytometer is turned on 
• Quit CellQuest and restart the computer 

If you do not see any data: 
• Be sure voltages are correct 
• Put on another sample 
• Put on beads or something we know fluoresces (chicken red blood cells) 

If data looks funny: 
• Be sure compensation was set correctly (refer to compensation guide) 
• Be sure you are adjusting correct channel (FL1 or FL2) 
• Check gates – were they applied to plots? Click on plot and under plots dropdown click format dot plot 
• Put on another sample and see how it looks (maybe all cells are dead) 

If sample is acquiring very slowly: 
• Be sure to vortex 
• Check for clumps (If you can see a clump, then it needs to be filtered – we have 50 um filters) 
• Change speed to HI 
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1 Choose the appropriate plot type from the Plots menu.

The plot and its corresponding Inspector appear in the Experiment
document. Figure 3-6 shows an example of a plot Inspector.

2 Alternatively, draw a plot using one of
Contour
the plot tools.

3D Histogram

Using a plot tool allows you to specify

the size and location of the plot. Density plot

Dot plot

e Select the appropriate plot tool from the tool palette.

e Click in an unused section of the Experiment document.

e Drag diagonally until the plot outline is the appropriate size.
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Contour Plot

Like a dot plot, a contour plot provides a two-
parameter data display. Each event has a position
in the plot according to its values for both
parameters. Contour lines in the plot provide a
third dimension by joining x- and y-coordinates
with similar event counts. These plots are similar to
topographic maps which use contour lines to show
points at the same elevation.

Figure 3-2 Contour plot

For contour plot formatting options, see Contour

Plots on page 58.
Density Plot
A dencitv nlot simnlates a three-dimencional e — T —
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FOr histogram formatting options, see Formatting -

Histograms on page 65. PT e ™
Figure 3-4 Histogram plot

3D Plot

Like a contour plot, a 3D plot provides a two- HORMIOT

parameter display of data. The same data
displayed in a contour plot can be shown from a
different perspective in a 3D plot. Figure 3-5
shows the same data file as that displayed in
Figure 3-2 as a contour plot.

For 3D plot formatting options, see 3D Plots on

age 63.
bag Figure 3-5 3D plot

Creating Plots

You can create plots by choosing the appropriate plot type from the Plots menu

or hv drawing a nlot ncino the annranriate tool Yon can aleo dunlicate anv nlot
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Histogram

A histogram plot is a graphical means of
presenting a single parameter of data. The
horizontal axis of the graph represents the signal
intensity of the parameter, and the vertical axis
represents the number of events (counts).

For histogram formatting options, see Formatting
Histograms on page 65.

Figure 3-4 Histogram plot

3D Plot

Like a contour plot, a 3D plot provides a two- NoRMOT
parameter display of data. The same data
displayed in a contour plot can be shown from a
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For contour plot formatting options, see Contour Figure 3-2Lontour piot
Plots on page 58.

Density Plot

A density plot simulates a three-dimensional WoRWD02
display of events. It is similar to a dot plot except it
uses colors to show the number of events. As

BD CellQuest Pro software acquires more events,
the number of events change and the colors in the
density plot change. The position of each event on
the x- and y-axis reflects its parameter values. The
color shows the number of events at each x and y

position on the plot.

10 104

102

a
3

1!

Figure 3-3 Density plot
For density plot formatting options, see Density 9 P

Plots on page 60.
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Figure 6-13 Multicolor gating example

Setting Up a Gate List for Multicolor Gating
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BD CellQuest™ Pro Software Acquisition Tutorial

These markers will designate areas of negativity and positivity.

6 Drag the handle of the markers so the cross-hairs are at 10 and 10" on the x- and
y-axes, respectively.

7  If necessary, adjust the FL1 and FL2 voltages in the Detector/Amps window to
place the negative population in the lower-left quadrant.

To increment or decrement the voltage by 10, click the up or down arrow of the
FL1 or FL2 voltage while pressing the Option key.
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