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Introduction

Please drop by the main lab (S5-322) or call the core at (6-3276) to
discuss the training program. LSR training and use is a pre-requisite.
Candidates should be familiar with the FACSDiva program and have
done their preliminary analysis work on an LSR. This program is
intended for laboratories and individuals who have a need to sort
regularly after normal core facility hours, 8 AM — 5 PM Monday-Friday.
Sorts performed during normal working hours will be done by core

personnel.

You will be asked to provide the cells for parts 2-3 of the individual
training outlined on the next page, which can be actual sorts. These
should be scheduled not more than 2 weeks apart. Training time

required may vary from the description below.
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FACSAria training program overview:

1) A 2 hour introduction to the FACSAria Il with a practice bead sort.
This will include stopping the stream, removing the nozzle, sonicating
and reinserting it, restarting the stream and returning to the original
drop position. This is an “Introduction to fixing a clog”. Please review
the training manual prior to this session. Your lab will just be charged
for the time spent on the Aria at our normal sort rate for all phases of

this program.

2) An actual sort during the work day where you provide the cells and
we guide you through the setup. Post-sort instrument cleaning and

shut-down will be performed.

3) An actual sort during the work day where you provide the cells and
you do all the setup. A core faculty member will be present for

questions and guidance.

4) A 1 hour review of what to do in case of a clog and performing the
auto-delay in case the stream comes back in a different spot. The

function of CST bead settings will also be reviewed.
5) Following this program you should do 1 or 2 independent self sorts

during workday hours when core personnel are available. You will then

be cleared to self sort after hours.
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Starting up the system Breakoff Window
Good Breakoff Poor Breakoff

SR

L@j §_tream

ﬁ:gj Sneet Spok

During the work week the core will have the Aria ready
for use. You will need to log on, start the stream and
examine the breakoff image and values to confirm it is

box appears

L

.

o
Start the stream*, one nozzle (85 um) only will be used

for self-sorting in the core which is suitable for most é

<

ready.
Turn on the cytometer main power (switch on left side)
Turn on the computer if needed, log on with your ——
UMass ID .
-
Open the “Coherent Connection” software ;
Open FACSDiva, log in with your unique password ’ .
. : . L
which we will set up for you .
| | @ o
Wait for FACSDiva to connect to the cytometer and satellite .
“Use CST settings” when the CST mismatch dialog a drop o
]
0

cell types. You should use the recorded drop breakoff
parameters (amplitude, frequency, drop 1 and gap)
which are written in the log book and are stored in
FACSDiva

ctual value
You may need to adjust the amplitude to move drop 1 Target value
close to the recorded spot. Engage the “sweet spot”

Verify that the small satellite drops are merging with *

the large drops. EE—

The satellite drops should merge into the large drops All Figures

in 6 or fewer satellites. courtesy of
Becton

NEVER run a sample which has NOT been filtered Dickinson

through our 37 um mesh or BD tubes # 352235
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Cleaning and Shutting down the system

You must clean the instrument as detailed below at the end of your
sort. Always Filter 10% Bleach and Coulter Clenz before running it on
the Aria. It is good practice to run water or PBS between critical
samples and prior to cleaning for shut-down.

You do NOT need to refill the sheath and empty the waste tanks.

Initial cleaning:

1) Run Filtered bleach on flow rate 11 (high) for 4 minutes
2) Run Filtered Coulter Clenz (Blue) on flow rate 11 (high)
for 4 minutes

3) Run Filtered water on flow rate 11 for 4 minutes

Clean the flow cell

1) Turn off stream

2) Remove nozzle !' DO NOT TOUCH O-RING !! and install the closed-
loop nozzle (in holder, attached by tubing). Sonicate nozzle.

3) Select Cytometer>Cleaning Modes>Clean Flow Cell

4) When prompted, install a tube containing aprox. 3 mL filtered
distilled water then click OK. The cytometer loads the tube and fills
the flow cell with DI water.

5) Click OK when the completion dialog appears.

Following flow cell cleaning:

1) Export FCS files and experiment if you have not already done so.
2) Close the “Coherent connection” software

3) Close FACSDiva

4) Shut down computer

5) Power off Aria
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Optimizing the side streams

1) Click the Voltage button in the side stream window to turn on the
deflection plates !"Warning 12,000 volts! Do NOT touch plates!!

2) Open the flow cell access door.

3) Click the Test Sort button and adjust the micrometer dial on the
diode laser to better view the streams.

@@ x C&

o o] Flow Cell

Upper

camera ,\7‘3‘%‘ -)ti?}%"—\ ;\ R
3 ° “ ‘ .
L | Deflection plates

N

©
=) & L..E ~
& ir_.(%l ° O N Lower camera
-4’—— = @ (] J O viewing window
Diode laser 1
Micrometer |
Dial T\ 8

)
F — ! ’ Waste Drawer

Collection tubes

Adjust the 2"d, 314 and 4t drop settings to tighten up the center stream
The stream below is not optimized, note fanning of center stream.

-

.
: @i Yoltage: %) Test Sort @i optical Filter | Attenuation $%8| waste Draver - Drop Defay: | 47.00 & | Auto Delay

Side
Stream
Window

e e ] Y oo SRR T

Yoltage Cerbers. « Plate Valtage: 4, 555;{3

aF

10 3

4th Drop: |

Typically , 2"d drop 10-20, 39 drop 5-10, 4" drop 0-5
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Aiming the streams

Once the center and side streams are optimized, and the sweet spot is on
aim the streams for a 2-way (2 population) sort with the “Test Sort” on.

1) Turn off the far right and far left streams by moving the stream sliders
to the 0 position. Only 2 streams should be visible.

2) Place atube holder (2 or 4 tube) on the bottom of the sort collection
block.

3) Click the Waste Drawer button in the side stream window to open the
drawer.

4) Open the sort block door, look to see where the test streams are aimed.

5) Adjust the left and right stream sliders as needed to aim streams into
the test tubes.

6) Click the Waste Drawer button to close the drawer and click the voltage
button to turn off the deflection plates.

7) Remove the tube holder and discard the wet tubes.

47,00 G} _uto Delay
Optimized
stream
— Side stream sliders
Wilkage Center:
2 Cirppt 20 & ardDrep: |
Acqg. New Sort
Browser Inspector Dashboard Sorting New EIExpt Nevsi Tube Lalyout
: : L1 | | I R

Refer to this toolbar guide H 5@@[ =1 s[@\ Vi o &

W h ens ettl n g u p fo r th € Salve Cytometer Worksheet  Biexp. Editor New Folder  New New Cytom. NekarI]obaI
i cimen Settings Works!
5 peak bead sort exercise Specimen  Setting eet

Workspace toolbar Browser toolbar
Worksheet toolbar
Snap-To
Worksheets Save as Dot Zoom Decrease Snap-To Rectangle Interval Interval
View PDF Plot  Histogram Out Plot Size Gate Gate Gate  Gate

] e I I I I I | I
EIR=e: ElE@Ls 2 2 ex BB
| I

Print Select Contour Zoom Increase Autopolygon Polygon Quadrant Autointerval
Plot In  PlotSize Gate Gate Gate Gate
Align Align  Distribute  Show
Arrow Text Right  Bottom  Vertically Grid
| | I I i
NNE B Y oorok o g R
] J I | SR AT = i
| f | | 1 |
Line Align Align Distribute  Make Snap-To
Left Top Horizontally Same Grid
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Setting the drop delay with Accudrop Beads

The Flow Core has made an “Accudrop delay” experiment. Please use this for

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)

11)
12)

setting drop delay. This is only necessary if Drop 1 cannot be brought
back to within 10 (¥5) of today’s dated target value listed in the log book.

=1 Accudrop Drop Delay
25 Cytometer Settings
f% Specimen_001

Open the Accudrop Delay experiment and expand Tube 001

Open the Sort Layout by double-clicking it

Close the sort block door and flow cell access door

Load a tube of Accudrop beads (in the sort room refrigerator)

Adjust the flow rate to achieve a flow rate of 800-1500 (85 um nozzle)
Click sort in the sort layout

Click cancel in the Confirm dialog (waste drawer stays closed)

Click Auto Delay button in the side stream window

Click Start run in the Auto Delay dialog.

Monitor the auto delay window for progress. A message appears when the
process is completed.

Click Exit in the Auto Drop Delay window to close it.

Unload the Accudrop tube. Cancel dialog box asking if you would like to
save sort report.

Figure 4-1 Auto Drop Delay window

:\
£y FETD, P4AY
By ¢ 267, 49,35
”_/M ‘ : v 20, TR
2658, 9983
: F0A5, 088D
: T 20H2, VO
: : 2GR, SR8
FEde, TRIG
: WA, daEY
A, BT
i A, B
] o, oess
ik, 680
W2, IR
HaS, BaER
M, G488
] 2619, 9558
Tk, G1ET
| 2643, s210
3 2690, $47% )
3 Foune loss twn 0.0, xiting.
§ Blay 2600000
] Conmnt sit debay battor, Selioy dop debiy ek 0 2888

Click "Exit" bo et o8 rurs agale,

;| ”;@W [ ea |

Page 8



Performing a sort using 5-peak beads

See the next page for example setup

1)
2)
3)
4)
5)
6)
7)

8)
9)

10)

11)
12)

13)
14)

15)

Create a new experiment, use the new experiment button in the toolbar
Create a new specimen and re-name it: 5-peak bead sort_001

With specimen tube highlighted go to the Parameters tab in Cytometer
controls and delete all but FSC, SSC, FITC and APC

Click the height (H) box for FSC, this is necessary for detecting singlets
In the Workspace create dot plots of FSC-A vs. SSC-A, FSC-A vs. FSC-H,
and FITC-A vs. APC-A. Create a histogram of FITC-A. See examples on
the next page. Regions will be made after the beads are collected.

Set the flow rate to 2 and load the 5 peak bead sample. NOTE: Always
filter biological samples prior to running on the sorter!!

While acquiring, make adjustments to the PMT voltages in the parameters
field of Cytometer controls so the beads appear similar to the example on
the next page. Click record and collect 10,000 total events

Create regions on the dot plots as in the example on the next page

Click New Sort Layout on the browser toolbar, a new Sort layout appears
and the Sort Layout icon appears under the Sorting Worksheet in the
Browser

In the Sort Layout select 2 tube in the device menu, select purity from the
precision menu, select the left sort field and add one population to be
sorted and select the right sort field and add the second population to be
sorted

Open the sort collection chamber door and install clean collection tubes
with 1 ml of PBS (collection media) in them

Load the 5 peak beads, start acquisition, click Sort on the Sort layout and
click OK in the confirm dialog box

Stop the sort when 20,000 beads of each population have been collected.
Remove the sample and collection tubes. Save the sort report when the
dialog box appears

Create new tubes (5-peak bead sort_002 and _003) and record each of the
2 collection tubes (purity checks) to confirm sort performance

! k8 | Continuous

HA

{0 P __ ikt : : : View Cotinters ; %
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EXAMPLE SET-UP:

5-peak sort exercise
Set-up for a
“2-way” sort of peaks
1and 5

ACSDiva Softwar

Sort layout!
>

trator (8545 SORP

2R EHeLAS 2, BB~ \&) |
(i Global Sheet1 |

#

Specimen_001-6 Peak bead sort sample 001

33C-A
FSC-H

260
Gc 1.000) FSC-A

Specimen 001-6 Peak bead sort sample 001

250
G 1.000)

singlets

"y
S
Do
Workspace *
) & 0 10 10’ 10 10
Lizarsra, ag) FITC-A i
| Global X
Device: Precision: Target Events: Save SortReports:  Save Conflicts: || Tube: 6 Peak bead sort sample_001
|2 Tube LI IPurity L” Cnnt\nunusLI |AskUsar LI r Population #Events %Parent %Total
Left h Right I [JanEvents 22182 #1000
M scatter 10,375 68 468
[Treak 1 : 28397 Peak s : 27455 [ singlets 10375 1000 468
. [JPeak1 1,614 156 7.3
ot Rake: L LL) W reaks 1,641 158 74
Confl. Cnt: NA NA
Confl. Rate: NA NA
Efficiency: NA NA
M Sort | | & | ole | View Counters

it View Experiment Populations Worksheet

Cytometer Sort Help

Name
@ 62 19Feb13
& 225013
2 03jan13
{8 The Accudrop Drop Delay

2% Cytometer Settings
=%, Specimen_001
U tube_o01

% Cytometer Settings

47 sort Layout_001

4 Sort Layout_002
&l sBP test UV 25511
15 SPBP test LW 54_45
IS Bead size test
L] 5 Peak Sert for Aria training
% Cytometer Settings
(5 Global Workshests
& [ Global sheett

| Analysis
4 sort Layout_001

%, Specimen_001
@ |4 6 Peak bead sort sample_001
@ 4 6 Peak bead sort sample_002
@ 4 6 Peak bead sort sample_003
Shared View

oE®e

a

(13

(I}

10716/09 9:56:03 AM

Date

Browser

7126{11 3:35:11 PM
7128111 12:57:29 PM
11/28/11 2:38:13 PM
1115113 2:33:21 PM

115/13 1:26:03 Pt
1115{13 2:28:19PM
1115{13 2:33:21 P

Status | Parameters | Threshold | Laser | Compensation | Ratio | ﬁ j
Name [ Delay Area Scaling |
_‘_I Red -41.63 0.71
(i 62,86 0.78
Blue: 0.00 0.83
Iiolet 35.95] 0.75
vellow Green 80,01 070
Window Extension; | 2.00 211
FSC Area scaling: | 0.52 2]

Cytometer Controls

BD Defaults
LITLL

e

gvo\taoe ﬂnsts«l 7 | Optical Filker

]| Atcerusation | waste rawer | Drop Delay: | 24.27 3| Auto Delay:

Title | Labels | Acquisition | Dot Flot |

ameters
ameter
<ponential Display
# fods

¥ Axis
Elements
Grid [ Plot Outline [ Tick Labels
kground Color: [ Grid Outine [ Tick Marks

B & Ful € Haf

for Aria traning Specimen_001,

6 Peak bead sort sample_001

o ——|

FITC-A

apc-a

Inspector

Yoltage Center:
2nd Drop:!

Plate Voltage:

4,300 2t|
3 2] whace =

16 3| ardorop: 4th Dro

4.4 2t

200 199
8 9

Current Activity

rop 1:

Active Tubeiwell Threshold Rate Stopping Gate Events Elapsed Time

6 Peak bead sort sampl... 0 evtls Oevt 00:00:00

Basic Controls

Population

“JAlEvents

I~ [@reaks

o Next Tube B Load B Acquire Data (B Record Data

Acquisition Setup

Stopping Gate:

[ singlets w | Events To Record:
[JalEverts W | Events To Display:

10000evt W | stopping Time (sec):
1000evt W | Flow Rate:

Electronic Abort Rate:

Storage Gate:
Acquisition Status

Processed Events:




Example Sort report

File:

Experiment : 6 Peak Sort for Aria training Sort Report Report Date : 2013.01.15 at 14:20:37

[Specimen : Specimen_001 Device : 2 Tube

Tube : Global Sheet1 User 1D : Administrator

[Sort Layout : Sort Layout_001 Cytometer : SB-3R-3Y-2UM-5VG,ACDU, AMO, TCO (FACSAriall) (P69500116)

Ipplication : FACSDiva Yersion 6.1.3

Sort Settings

Sork Setup 85 micron Phase Mask 1]
Frequency 44,2 Single Cell OFf
Arnplitude 11.9 Sweet Spot on
Phase 0.00 First Drop 220
Drop Delay 24.21 Target Gap 9
Attenuation OFf Plates Yoltage 3,200
Precision Purity Yoltage Centering 1]
Yield Mask. 32 Sheath Pressure 45,00
Purity Mask, 32
Side Stream Yoltage (%:)
Far Left Left Right Far Right
0.00 52,00 58,00 0,00
Neighboring Drop Charge (%)
2nd 3rd 4th
15,00 5,00 3.00

Acquisition Counters

Threshald Count 428308
Processed Events Counk(avt) 14926
Electronic Aborts Count(evt) 1826
Sort Elapsed Timelhh:mem:ss) 00:09:24

Sort Counters

Left Right
Sork Rate(evt/s) 50 43

Conflicts Countlevt) £610 6528
Conflicts Rate(evtis) 11 11
Efficiency (%) 81 80

Sort Layout
Left Right
Peak 2 : 28397 Peak & : 27455
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Example

Post-sort
Peak 1
“Purity check”

Post-sort
Peak 5
“Purity check”

Global Worksheet - Global Sheet1

(x 1,000)

FSC-H

singlets

N sor: NA él ﬂ

" 10’
b@ésss, 21) FITc-A
|#” Global Sheet1: So |
Device: Precision: Target Events: Save Sort Reports:  Save Conflicts: || Tube: 6 Peak bead sortsample_002
[2 rute =] [porey =1 Continuous v | [ask user r Population #Events %Parent %Total
T e [ DA‘Evenls 5030 #1000
seatter 564 112 112
| B TPeak 1 128357 Peaks : 27459 M singlets 564 1000 112
: ;
B O reak1 0 00 00
cs:;r‘:: :: :: W reaks 564 1000 112
Confl, Rate: NA NA
Efficiency: NA

[ Global Sheet1 |

TESRS N \E

Specimen_001-6 Peak bead sort sample 003

250
(x 1.000)

Specimen_001-6 Peak bead sort sample 003

250
G 1.000)

singlets

singlets

3 a s

] 10 10
FITC-A

48
381, .52)

plt2

4 X
Device: Precision: Target Events: Save Sort Reports:  Save Conflicts:
2 Tube v |PUFI[‘( j | Contmuousﬂ Ask User r
Left Right |
Peak | : 28397 W Peaks: 27455
Sort Rate: NA NA
Confl. Cnk: NA NA
Confl. Rate: NA NA
Efficiency: NA NA
B sort | il Wiew Counters

Tube: 6 Peakbead sort sample_003

Population #Ewvents %Parent %Tofal
[ & Events #1000
W scatter 206 206
singlets 1000 206

[ Peak 1 1000 206

W Peak s 0.0 0.0
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Example sort setup for a cell line
Sorting for RFP positive cells

_ ca03oct12 002-AII Events _ ] _ Scatter
g€ & g8
= 7 x 1
& &
<& T 8]
O] O 3
3] B
E &
] 2
;IIIII'IIIT]IIIIIIIIII -IIII[llYYllllllllll[llllI
50 100 150 200 250 50 100 150 200 250
FSC-A (x 1,000) FSC-A (x 1,000)
Tube: ca03oct12_002
Population #Events %Parent %Total
[CJ Al Events 23364  #### 1000
“[] scatter 18,232 780 780
- @ singlets 17,771 975 764
Il PE+ 8667 488  37.1
[l FiTC+ 58 0.3 0.2
Singlets Singlets
o
"o
< 3
o A
Er
o]
et
o
g} =
-1,733

Singlets

7 o 10° 10 10°
' YG PE-A
FITC+
m-
(2]
e
£ &
2
o N
[GN:E
I{,‘_
o
o=
10? 10° 10* 10°
FITC-A
Singlets
&5
_~
g4
2
c
=
(o]
82
&
_—
41,733
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Task Bullet List with “Clog Fix” by Susanne Pechhold

e Turn on computer

e Turn on instrument

e Log on to Windows and FACSDiva, start Coherent Connection

e Make a new folder in FACSDiva browser

e Make an Experiment (or duplicate a former experiment without data then cut
and paste into your new folder)

e Make sure the 85 uym nozzle is in, Start stream

e Wash 5 min Filtered 10% Bleach and 5 min Filtered water

e Check stream and drop breakoff, change amplitude to bring drop 1 near
target value.

e Test side streams and adjust drop charge to optimize (no center strean
fanning). Change Dropl target if necessary.

e Turn on Sweet Spot

e Perform Accudrop drop delay

e Filter all Biological samples or you WILL clog. Use provided 37 um mesh

squares or BD cell strainer tubes PN 352235 (sterile)

cLoag!

Okay, so you did everything right and it clogged. It happens. Maybe you ran it
too fast.

e Remove the nozzle and Sonicate it !! DO NOT TOUCH O-RING !!

e Dry with compressed air

e Inspect it under the dissection scope

e Carefully re-insert the nozzle and start stream

e If it still looks bad, partial clog, repeat the steps above
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FACS Aria Sort Check List by Glenn Paradise

Did you:

1) Put the FACS Aria cover down.

2) Turn the stream on if it is off. Give it time to stabilize.

3) Make sure you can see drops (adjust amplitude until you can see drops).
4) Make sure the sweet spot is engaged.

5) Make sure the drop 1 # and the gap # are correct.

6) Change the flow rate to 2 before you load the sample.

7) Filter the sample just before loading. You will not be allowed to use the self
sorting service if repeated clogging of the sorter occurs.

8) Adjust your side stream sliders to the correct position for your collection
tubes.

9) Make sure you are using the purity precision mode.

10) Make sure your gates are set properly and they define the population to
sort correctly. Caution, do not put a gate to close to a population of cells you
do not want, this will decrease the purity of the sorted cells.

11) Load your collection tubes. Use left and right first followed by far left and
far right.

12) Give the sort command!

13) Adjust the flow rate up to no greater than 6 or until your efficiency is at the

lowest acceptable value (~72%). Page 14



Troubleshooting the Breakoff

i
Zswean |
_@J Sweet Spet i

Stream
73] swveet spo

Sh'ea'n j
73| sweet spt

.@i Stream
@ Sweet Spot

) Stream

E:iww

' Q | - —
® .
g L
o | £ ®
. E o o
L @ ‘ *
n L
TU [ ]
© |IE | o o
) i
o L
£
é 5 Y 4 °
0 s .
0 4 :
0 0 :
ol | 865 [ T
Freq: ﬁﬁ%% Freq: ﬁﬁg%
opt: (306 71 opt: 306163
ap: ] 30 (| Eeapr | B
Normal stream Nozzleinserted | Nozzleinserted | Partial clog Wet or dirty Attenuationon
image g w | improperly improperly or strobe lens at the wrong
a § orifice off pressure
28 center
EA Remove the Remove the Remove the Clean the lens | Turn off
2 nozzle and nozzle and nozzle, cleanit, | as described in | attenuation
£ 2 | redinsertit. re-insert it. and re-insert it. | the user’s in the Side
£ -,,g quide. Stream
o 2 window.
&z wn
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