Faculty Core Facility, Li Ka Shing Faculty of Medicine

FACS LSRFortessa Standard Operation Protocol
Basic Operation

1. Make sure the following actions have been taken before running your samples.

a. Make sure the waste tank is empty and refill with bleach if the fluid reaches RED line
(Please refer to Page 14: Empty Waste Tank Procedure).

b. Make sure the sheath fluid container is fully refilled with sheath fluid (Please refer
Page 15: Refill Sheath Container Procedure).

2. Launching the BD FACSDiva Software

a. Log in FACSDiva software - key in login name and password.
Please contact the administrator to create a new user account.

©BD & =8

User Name: A Usar Name

Password:

b. Click Use CST Settings when pop-up message as below is observed.

The settings From CST are differers from those on the cytometer,
Do you want to use the C5T values?

Pont show this message again For current login sessnon

AN
[:Rmmnbermydeclsaon o

Details>> |I Use CST Settings I[ Keep Current Settings J
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3. Creating and working with experiment in BD FACSDiva Software

a. Browser toolbar - click New Experiment - Rename the experiment if necessary.

¥ Browser

@ % Shared View

b. Select New Specimen —> expands the Specimen to show Tube 001. Highlight the
tube with the Tube Pointer.

%) Browser - Experiment_001

= L& Experiment_01

& L Experiment_001 ~
¥ Cytometer Settings

' SR e (5 Gobal Workshests
8- Training ﬁ & () Gobal Worksheets é 2 Globai Sheet1
& LI Experiment_001 - [ Global Sheet1 3

‘ " Cytometer Settings

& () Giobal Weekshests
[ Global Sheett
@ 3% Sharad Yiew

c. Right click on Specimen_001 ->Rename if necessary;
Right click on Tube 001 - Rename if necessary.

3, 0Cleaning 3§ 0Cleaning
=2 LLI Experiment_001 1029715 11:02:47 &AM 8 (L] Experiment_001 10/29/15 11:02:47 AM
t ;g‘ Cytometer Settings 1Y Cytometer Settings

& (3 Global Worksheets

EX) =
% e I . =
Cut Chrli t
% Share/mE " 843 Shar

Crlx
i3 copy Chrl+C B copy ik
Pashe th Data ﬁ Delete Delete
Delete Delete Apply Analysis Template.

3 Ctri+D
Batch Analysis. .. I
U mew Tube... Chrl+T
i2 Mew Cytometer Settings 14" New Cytomster Settings
Import Cytometer Settings Import Cytometer Settings
Export b Export N
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d. Select Cytometer Settings > Parameters = Delete unnecessary parameters on the

Inspector Window.

LR Global sheett

Inspector - Cytometer Settings

Cytometer Settings

Paran A H W
FsC s24 O | O | O sl
55C 392 O O O \
FITC se2 O | o |
PE 536 ™ O | 0
FAR ] [ ]
. . 4
B | B
B | B

e. FSC (measure Cell Size) and SSC (measure Cell Granularity) are MUST for all kind
of analysis and they should be kept in linear scale. Please check ‘A’rea, ‘H’cight and
the ‘W’idth of FSC and SSC. ‘Log’ and ‘A’rea boxes should be checked for
fluorescence channels except for cell cycle and/or DNA analysis.

Cytometer Settings

Parameters | Threshold | Ratio | Compensation

Parameter
FSC
SsC
FITC

- - - - -

APC
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f. Choose Experiment > Experiment Layout and define labels for each parameter.
Select the column of fluorescence channel and enter a label in the Quick Entry
Label field.

@pulations Worksheet ) Experiment Layout

et ZhrlM —_—
. Labels | keywords | Acquisition|
Bl Mew Experiment. . CHr+E
H New Specimen. .. Ctrl+r CuickEn
P riew Tube... Chrl+T Label |03 v
54' Tew Cybometer Settings Name
Irnpoart Cybometer Setkings PerCP-Cy5-5
@ MNew Global Wworksheet. ., o T Unstain
[ New Plate. . i A [ TaFirc PerCP-Cyss
Open Experiment Chrl4+ O PerCP-CyS-5
e | b m PE
PerCP-Cy5-5
------ [fa Percr .

B3 Global Worksheet - Global Sheet1
B &%k |iLSLA® L2 Mmsa
5% Globai Sheet1 |

S

i

ecimen_001-Tube_001

i

?

E . s
. 1
%

H

A T

1

Count

lllll('llllllllllll]ll!l'
S0 100 150 200 250
FSC-A (1000

o o

B o%|kkE
(% Global sheet1 |

]
HEAEEEA-R AR EA AR AR AN

h. Right click on a plot = Duplicate to create another plot of the same type.

B Global Worksheet - Global Sheet1

B ot hiBhaeoas goanBEMA
(£ Gobal sheeti |

Specimen_001-Tube_001

Show Population Hierarchy  Ctr+G
Create Statistics View CQrHR
Show Popuistions

Scale to Population

v v v v w

Bring to Front
Send to Back

¥ Cut Ctrkx
I copy QrkC
Delete Delete
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Select each individual axis, and opt from a list the preferred parameter.

x 1,000)

Sa8C-A

Specimen_001-Tube_ 001

0

=
=
- FSC-h
FSC-W
3 ssca
= 55C-H
- SSC-W
21 mca
FITC-H
2] s
PE-H
APC-A
BPC-H IIIIIIIIIIIIIIIIIII
Time 100 150 200 50
Foi-a = 11,0007

Below shows a template of plots used in routine analysis.

H o2 hiiKBAP L@ @ @t EHEHA N \NE | |2 2 5w s
[ Global Sheet1 |
o Global Sheetl — Global Sheet! o Global Sheetl
% 87 29 = §_:
< 23 z8; Z 2]
8 3 Dot Plot o3 Dot Plot 9] Dot Plot
o ::n_._: w _E._'_: o _S__:
-l||||||||||l||||||4||||||| -||||||||i|l|lll4|||||||l| -|||||llll||l1||||||||l|||
50 100 150 200 250 50 100 150 200 250 50 100 150 200 250
FSC-A  (x1.000) FSC-H (< 1.000) SSC-H = 1.000)
Global Sheetl - Global Sheet! Global Sheetl
o] o o
2 = Histogram 3= Histogram &= Histogram
o]
1w® 10° e 10 10° w0” e 10° 10° w’ e 10®
FITC-A PE-A APC-A
Global Sheetl Glokbal Sheet Global Sheetl
Ll -oc. 'ﬁc
-+ *I:l G‘a
B < = < =
L ] a1
Bley Dot Plot S Dot Plot -4 Dot Plot
w ' wf vt w' et w® w* w' w0t
FITC-A PE-A FITC-A
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k. Right click on the plot = Show Population Hierarchy
Right click on the plot - Create Statistics View - right click on the statistics view
-> Edit Statistics View

(22 Global Sheet1
- | = [ify clobal sheett
Specimen_001-Tube_001 o 0 i
5 249 =) Specimen_001-Tube 001 Spaciman_001-Tub
3~ g g
Y-E = 3
=3 -3
< g z
2] & =
3 [x]
(=7 FE n @ | g
| 'S
2
qlllI|IIII|lIII|IIII|IIII|
oW 15
FSC-A
Sate Jta J  Creabe Statistics View ChrkR
Show Populations » a§nev:m'-xan 001 -Tubg
Scale to Population » : Scale to Population »
. » w] 3
E Bring to Front ’ = 1 Being to Front b

Tube: Tube_001

Fopulation #Events %Parent %Total
B A1l Events i T

[ Experiment Marme: Experiment_001
Specimen Mame:  Specimen_001
Tube Mame: Tube_001
Record Date:

L S0P Edit Statistics Yiew...
GUID:

Fei-a oo oCu Chrl+i
Fopulation #Events %Parent Wlean hle % Copy |+
1. All Events 0 _ A B Loete Delete

. Select Statistics tab = tick mean of FSC-A and FSC-H - tick the mean of the
‘A’rea of the parameters - click OK

Edit Statistics View

| Header | Populatiorfl| Statistics

Parameters o 0 o o o O O o o O
All Min Max | GeoM... Median S0 r3D FolY %orCy | Mode
FsC-A O] O O O O O O O O O
FSCH O] O O O O O O O O O
FaC-w 0o o [ ] [ [l O O [d 0
55C-A o)l o [ ] [ O O O [d 0
S5CH O] O O O O O O O O O
SSCW O] O O O O O O O O O
FITC-A O] O O O O O O O 0 O
FEA O] O O O O O O O 0 O
AR O] O O O O O O O O O
Time O] O O O O O O O 0 O
Decimal Places ] ] ] 0 | ] ] ] 1 1 0
() Sort by Parameter () Sort by Formula
[[] Display Range
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4. Procedures for sample acquisition

a. Press “RUN” and “LO” on fluid control panel.
b. Gently tab the tube to mix your sample - put your sample tube on SIP - Run

the unstained/negative control sample before other sample tubes.

c. Acquisition Dashboard - Acquire Data

fIB Acquisition Dashboard
Current Activity
Active Tubeiell Threshold Rate Stopping Gate Events Elapsed Time
[ Tube_001 |0 evtis 0 evt 00:00:00
Basic Controls
Acaquisition Setup
Stopping Gate: W AEvents » [Events To Record: | 10000 evt v Stopping Time (sec):
Storage Gate: '.MEverts v'EverisTnDl-splay: | 1000 evt v'

d. Identify the population of interest by adjusting the voltage of FSC and SSC on

Parameters > Press Restart to accelerate the changes

Cytometer - FACSCantoll (V2610140%)

=
& O O
L] O
* PerCP-Cy5-5 746 200 = @] 0
e PE-Cy7 730 =) O O
e APC 712 o (] ]
© APC-Cy7 555 ] O

[ Acquisition Dashboard

Current Acthvity
Active Tubeivell Threshold Rate Stopping Gate Evenis Elapsed Time
[ Tube_001 |4 evtis 0 evt 00:00:03
Basic Controls

e H o —
Acquisition Setup
Stopping Gate: W AEvents v | Events To Record: [ 10000evt v | Stopping Time (sec):
Shorage Gate: '..MEvems v'EverlsTnDI-splay: | 1000 vt v'
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e. Cytometer - Laser->Adjust the FSC Area Scaling until the mean of FSC-A and
FSC-H are APPROXIMATELY SAME.

Return to Parameters tab and finely re-adjust voltage of FSC and SSC.

Cytometer - FACSCantoll (V96101405)

st (PR T e o

Status Measured Reference |
Blue Laser Currert 1.26| 1.28
\Blue Laser Power 20.20| 20.19
\Red Laser Power 17.10| 18.00

| Name Delay Area Scalng
Blue 0.00| 1.40
Red 31,39 1.28

f. Adjust voltage of each of the fluorescent channels; preferably the peak of population
of interest is greater than ZERO but less than 10%

B | 0O | o Bl
[ .
i i
! i -
(534 | ™
43 |

g. Click Stop Acquiring on Acquisition Dashboard and replace your sample with DI
H20.
h. Repeat above steps with the positive control sample tubes. Adjust the voltage of

corresponding channels if their signal peaks are outside the limit of the histograms.
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5. Creating Gates

a. Set the current tube pointer to the following tube and use Polygon Gate to gate the

targeted cells.

Snap-to

Autopolygon

LBl P

ISR B

Polygon

Rectangle

Quadrant

Interval

o ‘s,*\%* it

e

Yo buwe

EH =58

b. Gate the cells of interest according to the following sequence by using:

Create a polygon gate (P1) to
gate the main population on
the ESC-A vs SSC-A dot plot

Create a polygon gate (P2)

around the singlet event on the
ESC-H vs ESC-\A/ dat nlot

@pecimen o01-Unstain

Highlight P1 population in “Population Hierarchy’ Specimen_001-Unstain

2?0

{x 1.000)

Tuhe: Unstain

s 1,000

Fopulation
M il Events
F1

#Events %Parent %Total
2,298

s 100.0

55C-A

FEC-W

=

"|'|||||||||||||||||||||||
a0 100 150 Zoo Z50
FSi-m e 1,00070

||||||||||||||||||||||||||

S0 100 150 200 250

1,000

c181623, - 14307 FSC-H = 1

!

Highlight P2 population under P1

Create a polygon gate (P3)
around the singlet event on
the SSC-H vs SSC-W dot plot

Highlight P3 population under P2

Tube: Unstain Tube: Unstain
Population #Events %Parent %Total - Population F#hvents SeParent %Total
W A Events 2208 #1000 W 4 Events 2208 #1000
P 506 264 764 - e A 66 264 264
- 2 573 046 248 AR 2 5 4 E
3 5 239 =
B P3
_IIII|IIII|IIII|IIII|IIII|I
a0 100 150 200 240
sS50-H = 1,0000
Tube: Tube_001
FPopulation #Evenits %Parent %Total
M &l Events 0 R e
Wr 0
@ ez 0 R
P2 0 R E
W r4 o HE
[Jrs i} e HE
W s i} HE

BD FACS LSRFortessa Operation Manual



Faculty Core Facility, Li Ka Shing Faculty of Medicine

c. To define fluorescence positive signal, interval gate (P4, P5,...) beyond negative
peak of fluorescent channels in histogram plot of unstained samples can be created.
For over multiple fluorescence channels, quadrant gate could be created to define
single/double positive signals (Q1; Q2; Q3; Q4....).

Specimen_001-Unstain Specimen_001-Unstain Specimen_001-Unstain
= J =
] e E
= = "o
] 3 = 3
. = 3 i} 3
] S =] g a1 Q2
=] PS = B =
e S o =3
] i<} n = 3
o] 3 s Q4
] ] 5
3 == .
-+ 3 -
TTTIT T TTTIT TTTTI T |||||| T ||||||| TT |||II‘ T b (] “"I“"""I TTT ||||| TT |||||‘ T ||||||‘ T
10 10 ot BE 0% 1o o 10 e W w0t
FITC-A FITC-A
— .

* Note that P1 is the children of All Events and the parent of P2 population; P2

population is the children of P1 population and the parent of P3 population and the

grandparent of P4, P5, and P6 populations. Thus, on the hierarchy table, users should
highlight the P1 population when a gate for P2 population is drawn, the P2 population

when a gate for P3 population is drawn, and the P3 population when gates for P4, P5,

and P6 populations are drawn.

.. . Specimen_001-Tube 001 . Specimen_001-Tube 001 g Specimen_001-Tube_001 Tube: Tube_ 001
| g B

- = = Population #Events %Parent %Total
- - - I A Everits 0 e A
< z =z Wei [ i
e & & Er2 0w R
& 2 8 Hr: 0 e seer
Drs 0 s ser
P5 0 e meee
0 R R

Ors
0 W0 150 30 360 0 W0 W0 w0 %0 S0 W0 1% W0 %0 Experiment Name: Experiment_004
FSC-A (x 1.000) FEC-H (e 1.000) §5C-H (1000 Specimen Mame:  Specimen_001
N - Tube Narme: Tube_001
2Speclmei‘\ 001-Tube 001 gBQQtlmen 001-Tube_001 quEtlmen 001-Tube_001 Record Date:
] ] ] $OP:
o] o o] SUID:
- 1 FSC-A  FSC-H  SSC-A  FITC-A PE-A  APC-A
P P4 g =1 ps E =] e Population #Events  %Parent Mean Mean Mean Mean Mean Mean
87 a7 a7 W iEvents 0 #eer  seer peer sper gSre peer geee
] ] ] . P1 o TESE TR FEEE TEEE FEEE TESE FEEE
i e e . P2 ] A A L A T H FHF
] ] ] Hr: IS s
1 1 Er4 0 Hadd E=s sags ey sdEs Hadd =Eas
T T Ty T Ty T TRt TR T T YT T T
o ow' ot W wt o ow owt wf wtoow® et w0t P5 0w R Bn R mn e oan
FITC-A PE-A APC-A D PG o Faos Lrer Faos rrss Loos Faos Srss
Specimen_001-Tube 001 Spetiman_001-Tube_001 Specimen_001-Tube_001

w o ow' et wowt ot w0 ot ot
FITC-A FITC-A PE-A

BD FACS LSRFortessa Operation Manual 10




Faculty Core Facility, Li Ka Shing Faculty of Medicine

6
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Recording data for all samples

Gently tab the tube to mix your sample, then put your sample tube on SIP (sample

injection position); Run the unstained sample before other sample tubes.
Press “RUN” and “LO” on fluid control panel.

Acquisition Dashboard - Acquire data -

caulsition Dashboard

Current Aty
Active Tubesell Treeshodd Rate Shpping Gate Everds Erapsed Time
[ Tube_001 0 eviis 0evt 00:00:00

Bace Control

| = { | =
o Nt Tube m B Acoure Data I ‘ B Record Duta

ALQustion Setup
Roppng Gate W e v Everts To Record 10000 evt v | Sopping Tme (sack

Rovage Gate | B v Everts To Duplyy: 1000 evt -

Please pay attention to the sample tube to make sure it will not run dry!
Click “Stop Acquiring” to stop acquire the data if necessary then unload your sample.

Repeat above steps for each sample.

Machine Cleaning

Cleaning procedure between each user is required.

Prepare 3 mL of each cleaning solution (FACS Clean, FACS Rinse, Milli-Q H20).
Press “RUN” and “HIGH” on fluid control panel.

Install a tube of FACS Clean solution on the SIP with the support arm to the side

(vacuum on) and let it run for 1 minute.

Move the tube support arm under the tube (vacuum off) and allow the cleaning
solution to run for 5 minutes with the sample flow rate set to HI.

Repeat steps 2 and 3 with BD™ FACSRinse solution.

Repeat steps 2 and 3 with Milli-Q water.

Make sure the fluidics control panel shows LO and STANBY when the entire

process of cleaning is complete.
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8. Export FCS Data / Experiment

1. To save Experiment, right click on the Experiment = Export = Experiment -

Browse to choose the destination folder.

2 0Cleaning
@-{8 Experiment_oo1 429(15 3:44:41 PM
@18 20150819 S14/15 4:26:44 PM

616/15 3:36:21 PM
6/16/15 4:09:01 PM T Fy . 3 .
P ¥ Export Experiments

B s .
@4 et [[] Delete experiments after export]
B4 paste
GEE  pelee Delete | 6/23(15 1:30:58 PM (%) Directory Export () Zip File Export
& share ) -
8 S conane Drectorys | Di\USER AnatomylEmy Pangliodsy | _Bromse...|
Dupbcate Without Data Cirl+D -
pen Experiment . ﬁ |Expet‘ment Date
Close Experiment Ctrl+w 20150616 6f16/15 4:09:01 PM A
Batch Analysis. ..
[ Wew Global worksheet
G, News Specinen. .. Ctrl+
Import Cytometer Settings 1
S o J[ concel ]
*po periments.

2. Create a new folder and rename, then click Export 2> OK

¥ Export 3] ¥l Export Experiments

Lookin: | & today v 2 EE
L& ) 20150814] [] Delete expearimants after expart
Cacrmts (&) Directory Export () Zip File Export
9 S R |1 ISER | Anakomy\Emily Pangltoday ]
- B || evemen =
. 120150616 E6f16/15 4:09:01 PM  ~
My Documents
My Computer ‘

b
File ] ! ke Pangltod Export.
A | ot o ]
=

Places. Files of type: | oy Directories v

3. Tosave FCSfiles, right click > Specimen - Export - FCS Files

@ b ookl
0
£ Copy

Qri+C
‘ I
Delete Delete
Apply Panel Analysis, .,
Rename
Duplicate Without Data QD
Batch Analysis...
B New Tube... Qe+ T

3§ New Cytometer Settings
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4. Select FCS 3.0 > OK - Browse to choose folder destination.

® Export FCS Files

Gated Everts

|atEvents w

Fle Version
Oresz

Parameter Parametes Type
Directary Path
Fsc-a @ Linear © one & e
— - S ﬁ [ uments and Sektings\Administrator\Desktoplusef)| [ Bromse...
== @ Linear © None ‘
Save Detals>> Cancel
SSC-A @ Linear © None |
SSC-H @ Linear O Nor ‘
ssCW @® Linear ONor

5. Create a new folder and rename - Choose Directory and save the file.

¥ 2e@EE

My Documents
My Computer
Flename: | C:iDocuments and Settings|Administrator|Desktopluser
My Network = = -
Places. Files of type:  pirectories v

6. Delete experiment after having FCS data / experiment exported.

9. Log Out
1. To log out of FACSDiva software, go to File & Log Out

dt  View Experimert
Save Ctri+S

& Page Setup...

AQ Frint Preview. .,

& Print... Ctri+p
= save asPOF...
Administration, ..

User Tracking Log...

Import. »

A
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Empty Waste Tank Procedures

1. Make sure the flow cytometer is in Standby mode.

12ul/min | ésﬂ(vﬂn i 60ul/min | B
@ @ Saznipleflow rate

Fluid control

2. Diva Software 2 “Cytometer” = “Standby”.
3. Disconnect the ORANGE tubing and BLACK sensor line from the waste
container.

/H\ ORANGE tubing

B 5 E A
-

r T}_:: BLACK sensor line

Bracket

4. Take waste tank to the sink - Remove the lid - Empty the waste tank.
5. Add about 0.5L of bleach into the waste tank = Place the lid back to the waste

tank.
6. Reconnect the tubing and BLACK sensor line to the waste tank.
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Refill Sheath Container Procedures

1. Make sure the flow cytometer is in Standby mode.

I/mln 1 35,“,'(’1'" I8 60ul/min |
T @ @ Sanpleflow rate

| Fluid cont

mple ln]ectiol-l i

2. Disconnect Diva Software: “Cytometer” = “Standby”.

3. Disconnect the Air Line (Green) and Fluid Line (Blue) from the sheath tank.

| Fluid Line (Blue)

Clamp knob

Cap handie
a | Air Line (Green) ]

Vent valve

Tank handle

4. Depressurize the sheath tank by pulling up the vent valve.

5. Unscrew the clamp knob and sheath tank = push down to loosen the lid = Tilt

the lid to the side to remove it from the tank.

Refill the sheath fluid using an air pump until the maximum level.

Tilt the lid and close the sheath tank by tightening the clamp knob to finger-tight.

6.

7.

8. Reconnect the Air Line (Green) and Fluid Line (Blue).
9. Release the bubbles that trap in the filter if necessary.
10.Reconnect Diva Software: “Cytometer” - “Connect”.
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