Centre for PanorOmic Sciences — Imaging and Flow Cytometry Core

NovoCyte Advanteon BVYG Standard Operation Protocol
Basic Operation

1. NovoExpress Software Log In

Log into NovoExpress software with your own login name and password. Make sure
Auto Login is unchecked.
*Please contact Faculty Core Facility Staff to establish a new user account.

-

Login NovoExpress
Group Organization -
Username administrator -
Password |
Auto Login Login Quit
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2. Compensation (Perform when needed)

Step 1. Set-up Compensation Controls
a. In the Home tab of the Menu Bar, click the Auto Compensation button.

oo Cut ) Undo ~ E7 Select Al
Paste EEUP‘]F
[0 Duplicas | (" Rede ~ XK Delee
Clipboard Editing

b. Select Compensation on: Height, Parameter for calculation: Median and
check the boxes of channels involved. Then click OK
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c. Compensation Control Specimen is created in the Experiment Manager panel

with corresponding empty control samples (e.g. Unstained, B530 FITC, V445
Pacific Blue, and Y586 PE).

Step 2. Compensation Control Acquisition
a. Double Click your sample and let the red arrow point to it

b. Then click Run on the Cytometer Control Panel.
r =\

Expenment Control ~

- Next Sample .% | » Run

' Rinse after sampling

- Recover remaining samples

| - >
c. Repeat the steps a and b to the following single stained tubes.
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d. After all controls have been acquired, the compensation matrix is calculated
automatically.

Step 3. To view or adjust the compensation matrix, click the Compensation Matrix
button In the Home tab of the Menu Bar and the Compensation Matrix window
will show.

Home Instrument Sample Plit Gate View Seiting

o . Y Undo ~ E3} Select Al I B

Copy B

Paate - Aurto Quick

DJ Duplicate (™ Redo X Delere Compensation Compensation
Clipboard [ Editing [

Step 4. Apply Compensation Matrix to Experiment Sample
a. Click the New Sample(s) button to create a new sample (samplel) of Specimen
1.
b. Drag the Compensation node under the Compensation Specimen and Drop
over the desired sample.
c. Repeat step a and b to create new sample of Specimen 2 if needed.
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d. To fine tune the Compensation, click on the plot you want to adjust and click the
Quick Compensation button In the Home tab of the Menu Bar OR the quick
compensation icon in the tool bar.

Home Instrument Sample

Pl View Setting

Pasts

D:Lt ) ndo ~ 7} Select Al “ﬁ:l M i
Copy

g Duplicate (MRedo ~ X Delere CDmDBI‘B-ET.IOI‘I Cnmrﬁ“atrﬁ:tmn Com?:::li'z{ation
Clipbcard | Editing Compens atio |
H QQQEOE S S HOE O R
u@ =z - TEE
— I:'D ™ —
— 7 jI-EI {:D'-
_ o
o™ ]
% T
= =
e L = ——
L!l e
2 o
= EE:H-

Scrollbars appear on any two parameters plots with fluorescent parameters opened
on the workspace. Quickly adjust compensation by dragging the scrollbar.
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[#] Plot1 : FITC / E1 o B =

Plotl : FITC / E1 o B s
mc i L4 > % >
— {Q31 Q32 | = Q31 Q32 |a

000 52.74% 0.00% 0.00%

104
<
10?

PE-H
1 93
h

10°

[46.09% 117% v

10!

07 102 1% 10+ 10% 107 102 102
FITC-H 4 FITC-H
e. To view or adjust the compensation matrix, click the Compensation Matrix

button In the Home tab of the Menu Bar and the Compensation Matrix window
will show.

Home Instrument Sample Pl Gate View Setting

|'I 1 Cut Y ndo EESde:tﬂ." .I =)y
Paate E Copy ™ Qedy - K’ [elete Auto
g Duplicate Compensztion
Clipboard | E_ ] |
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3. Sample setting without auto-compensation:

Step 1. Set up new sample
a. Click the New Sample(s) button to create a new sample (samplel) of Specimen
1.
b. Double click Sample 1 on the Experiment Manager until the red arrow is
pointing to Sample 1.
Experiment Manager 1 x

) Untitled.ncf
, ....... D Heat Maps
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Step 2. Select Channels
a. Click on the “A” and “H” of the parameters panel in Cytometer setting to Select
OR Unselect ALL.

CylometerSeting  x
Parameters: :ﬂ
Pa.. | pias Gan | A | H|*
FSC FSC L. ¥ |1V
SSC | SSC | 364 Fl
B530 FITC 452 el
B586 EYFP 542 el
B515 | Pl | 520 @@
B660 | PerCP | 525 vl
B695 | PeCPCy55 | 678 |[¥) | ]
B725  PeCPeFuor710 | 283 |[¥] | ¥
B780 PE-Cy7 (B) 354 ¥ s
Stop Condition: ~

Eventson |Ungated -
- Ima [ s
"

4 r,

b. Check the box of A or H of the interested channels to select. Please always
check A for FSC (H is checked by default).

Cylometer Seting X
Parameters: :_ﬂ
Pa.. | Mias | Gan A H |4
FSC FSC 384 | ¥ | 7]
ssC | SSC | 364 &
B530 FITC 462 ¥
B5836 EYFP 542 ¥
B&15 | Pl | 520 |® | @
BE60 | PerCP | 525 ]
B695 | PerCP-Cy5.5 ] G
B725 | PeCPeAuor710 | 283 | @ |
B780 PELy7 (B) 354 ¥
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Step 3. Conditions Setup

a. Set up the data recording stop conditions by checking the box next to the
condition Events and/or Time and/or Volume. Acquisition will stop when ANY
one of the selected condition(s) is fulfilled.

*Volume is compulsorily selected.

Stop Condibon: vl
o 10,000 | Eventson | Ungated - Events
Min Sec Time
o 10| pl
- Volume

Range of each conditions:

Events 1-10,000,000
Time 0-60 min; 0-59 Sec
Volume 5-—5000 pL

b. Select flow rate by click the radio button of Slow (14 uL/min), Medium (35

uL/min), and Fast (66 uL/min) OR use the slider to adjust the flow rate from
5~120 pL/min.

* Current sample’s flow rate and the corresponding core diameter are shown
in the bottom of the panel.

Flow Rate: ~
Slow Medium @ Fast
B ' +)

Flow Rate: 66 pL/imin Core Diameter: 16.8 pm
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c. Set the appropriate threshold by select the appropriate parameters and type
in the appropriate number on the Threshold panel.

Threshold: Adiust on Plot )
FSC-H - largerthan 100.000
- +  largerthan
Storage Gate Ungated -

Suggested Threshold on Different cell type:

Cell Types FSC-H Threshold

Cell lines, larger than 20 ym | 300,000~1,000,000
in cell diameter

Cells lines, smaller than 20 | 100,000~300,000
pm in cell diameter

Fixed or un-fixed, freshly | 50,000~200,000
isolated cells (leukocytes,
spleen cells, thymocytes)

Platelets 5,000~10,000

Bacteria 1,000~10,000
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Step 4. Draw Plots

a. Click the icon of the interested plot type above the workspace

MovoExpress - Tl

=R

Gate M
IS

Menu

E DO o m

Sitihn Ciompensation Cluiick Vork List Seatistics Table Heat Map
Cormpens.ation Madrix Compensation - -
f s O Experiment

HrMNE klDoo+a-mm QREESD

Dot Density Histogram Contour

Plot type Number of | Description
parameters
Dot plot 2 The intensities of two parameters are represented by

the coordinates of an event (one dot) on the plot.

Density plot 2

The intensities of two parameters are represented by
the coordinates of an event (one dot) on the plot with
colour-coded density display.

Contour plot 2

The intensities of two parameters are represented by
the coordinates on the plot with contour line to show
density.

Histogram plot |1
(x axis only)

The intensity of a parameter is represented along the
x-axis, and the number of events at each intensity
value is represented along the y-axis.
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b. Create the following plots with the following sequence.
FSC-H VS SSC-H (Mother population of interest) >
FSC-H VS FSC-A (Single Cell Gate) >
Live-Dead VS SSC-A (if applicable) >
Fluorescence Plots (if applicable)

7] EL |
o Elood
™
=
Z =]
=S
(1)
[T
= T T T T T
1k 24 1z 4 48 h4
FSC-H (10%) 4
[&] =
= Blood
l.'\__
g
- =
z s
]
d-_
=
= T T
102 102 10° 102
CD45 PerP-H 1

HANE@MNooo+B—w+ QAPEAPSVIE HREM «= Toolbar

M?ﬂ_ = =] g H =z | (=1}
_ Blasod - Blasod /L
— 7 o
=]
o ]
% =
- 2
- =2 o
o = 29
@ o
= T T .-‘c- T T T
RS [V 104 103 ip1E 103 104
D45 PerCP-H 4 CD2 FITC-H
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c. To change the parameters of a plot, mouse over the axis label and right-click
to open the drop-down menu of parameters list. Select the parameter of interest.

AT~ T
o ] AR
=7 g
3 8
(4= -
o i
= e S
S Height » [
(45
Area »
Width
Time
Count 105
CD45 PerCP-H K

d. Right-click within a plot to change the plot type if needed.

Format...

Events Displayed...

Edit Overlays...
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4 DotPlot Alt+1

[ Plotl
= Samplel
=
| [ R =B
~] Do o+
D
; - [ ] Gating
@ 2] Plot Type
[ p]
- la Compensation...
[y Copy Ctrl+C »
=1 Paste Ttrl+
0 D_J Duplicate Ctrl+D

Density Plot Alt+2
[I] Histogram Alt+3

Contour Plot  Alt+4
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e. To copy all the settings and plots to other samples in Specimen 1, drag

Sample 1 and drop over Specimen 1 on the Experiment Manager.

] Untitled.ncf
P m Heat Maps

f. Click Paste to All.
rNMEtprﬂs

9} Create new sample or paste template to all samples of Specimen?

Create

Paste to All

Cancel
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Step 5. Save Experiment
a. Click File on the Menu bar.

Home Instrument Sample

b. Click Save As.

D New R Recent Documents

-

Open b
-,
Close
Save
1
“l Save As
(™
IL_L Print »

& Llogout B3 Exit

c. Save the experiment (.ncf or .FCS) in the folder below.
Computer> Experiment Data (D: )> User> Department> YOUR
FOLDER

Click Save.
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4. Data Analysis during acquisition

Step 1. Set the appropriate display range of the plot.
a. Select the FSC-H Vs SSC-H plot (The colour of the header of the plot will be
darker). Click Auto range button to optimize the data display range.

@ " OO0COC+B—-+ Q QIEE
2] B2

1.6

1.2
L
arfl. 1
.h:D
[ 4]
-':;u-

SSC-H (109
0.8
SSC-H (10% |
0.8

1
LT

0.4

I = I
4 48 54 102 1073
FSC-H (10%) 4 _ Cl

b. To fine tune the data display range, click zoom in / zoom out buttons.
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c. Drag on the interested region on the plot if you click zoom in.

SSC-H (109

(100.859 : 11,618) CD45 PerCP-H

" Blood

o 7

|_nl | ::'r- I'i"‘

w ] R

o . -

o S— .- - i!.—.,—
1072 10°  10% 10°

SSC-H (105

“

1.2

0.8

107

CD45 PerCP-H

d. Click within a plot if you click zoom out. The range increases by 20% of the
current range. Click repeatedly until the desired range is reached.

e. To change the scale of parameters, right click on the coordinate label to open
and select the axis scaling (i.e. Linear, Log or Biexponential). Click Setting for
more options.
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- T-lym /LY
=
Ty ]
— E W ns ot
~ |-
< [ s
= Linear
£l Log
.Q = -
Ol Biexponential
d
_ Auto Range
g
i Full Range
%1- Reset Below Zero Value 1
) 10°
Setting... p

f. If you cannot achieve a desirable range by using the plot range tools, adjust
the Gain of the corresponding channels in Cytometer Control - Parameters.

To adjust photodetector gain of one parameter, double click the current Gain
number of the specified parameter, the photodetector gain adjustment slider
will show. Drag the slider bar or directly enter the value to change the
photodetector gain.

*Gain can only be adjusted during acquisition.
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Parameters: >
Pa.. Alias Gain A H S
FSC FSC 364 F

SSC 364 y
B530 FITC 462 7] =
B586 EYFP 643 | | 7]
B615 PI 520 |~ I
B660 PerCP 525 |Beset 7]
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Step 2. Gating
a. Draw Gates to gate out the target population on the FSC-H VS SSC-H plot with

gating tools.
A @ IZnjIOOoOO0O+B+—w QR REQE
[r]En = (2] =

. Blood .

= 2] Steen é

rectangular gates [_|, elliptical gates( ), polygonal gates (), quadrant gates - logic gates [,
range gates b=, and bi-range gates 4=

Dot Plot, Density Plot, Contour Plot — All gates suitable

Histogram Plot — Range / Bi-range gate suitable
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b. To create rectangular/ elliptical/ range/ bi-range gate, click the corresponding
icon and drag in the plot to enclose the target population within the shape.
Release the mouse button to create the gate.

To create polygonal gate, click the corresponding icon and left click in the
plot to create the first vertex of the polygon. Click in a new location to create
the second vertex of the polygon. Continue moving around the target
population and creating vertices until the target population is enclosed. On the

last vertex, double-click to complete the polygon and create the gate.
Blood / LY

,‘i ;IE-IG-:'.: ®
GR 1 '
1 3149 58.10%
z N
= w E ®] ﬁ I l
— = - =1 | l
7 5 .ll |'
= | = 7 [ A 1 |
= o L TN £03- Ill ' COa+
e s 41.05% 52 73%
g L W
e — — = Rt LoN )
1025 10® 10 10° 10° 102 0°
CD45 PerCP-H CD3FITC-H

To create quadrant gate, click the corresponding icon and Click in the plot to
create the center of the quadrants and create the gate. As shown below, the
center, endpoints, and lines of the quadrant gate can be moved to enclose the
correct populations.

COME348/LY . CD45348/LY . CO45348/LY
CD3-CD4+ CD3+CD04+ COCI CO3+CDa+ COF-Cod+

0.12% 45 47% QIP% 45 33% oy

L=

10
10

& - g = E - I
= o . = o . 4 o
= s = : o
CD3-CD4 COBCO4 CO3-CD4 CO3CO4 CDZ-CD4- CD2CO4-
2, | 29T , , 24.73% 2 | 29T ; , 24 3% o, [ 20TE% - A i 24.69%
104 o? 10 i 10 103 10 0% 102 103 il 10
COAFITOH (33253 - M5}  COAFITCH 4 (15564 :13045) COIFITC-H 1
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c. To create gate subpopulation, right-click at the plot header of a plot to
display a drop-down menu. Select the mother gate and create a new gate for

your target.
. Bload /1Y
‘L 1 CD3-CD4+ Ungated l
10.10% vl Ly ||
g I.:T_ II.
22 | s
s o
« |CD3-CD4 CD3-CD4
oF Eal) . 20.92%
107 102 104 10°
CD3 FITC-H 4

d. The Gate Manager panel displays all gates of the active sample in list mode
or tree mode. It provides user interface to modify gate name, color and color
precedence and also shows gate hierarchy and gate statistics.

‘Bld-BOFT+ 42D
| Gate Color | Count | %Paremt | X [ ¥ | MeanX | MeanY | CVX | CVY
= Al W 100
L GR A3 3060  N4%%  CDSSPeCRH SSCH 3207 1017885 293%  1515%
L Mo /@2 %0  558% COMSPerCP-H SSCH 5727 403460 22%5%  15.38%
Sy /M1 435  4928%  COS5PeCPH SSCH 14276 108626  1974%  2748%
l-coscos W4 7 0.14% COIFITCH  CDAAPCH 975 7054 S615% 4879%
l-concDe 5 1650 S COIFTCH  CDAAPCH 7125 40802 M06%  1769%
|- CD3ICDS W6 204  4134%  CDIFITC-H  CDAAPCH 481 5402 4591% 22%
L concos W7 1238 24%4%  COIFTCH  CD4APCH 6113 5240  3880% 2466%

NovoCyte Advanteon BVYG Operation Manual

21



Centre for PanorOmic Sciences — Imaging and Flow Cytometry Core

Step 3. Statistics

a. To edit statistics, click the button on the lower right corner of a plot to
expand the plot and display the statistics chart first.

[3]
=

CD3-CD4-
29.96%

‘CD3+CD4-
24 76%,

— T

102 102 104 10°

CD3 FITC-H [«]

[ Plot2

CD45348/LY

. 4
-

=
— ]CD3-CD4+
0.12%

CD3+CD4+
A5.47%

CD4 APCH
104

' -CD3:+CD4-
2476%

Gate Count

102 103 104 10°

CD3 FITC-H v
LY LAl | Meany*

LY 6.429
CD3CD4= 8
CD3+CD4+ | 2,520

100.00% | 21.43% (9505
012%  |0.03% (1,149
45.42%  5.73% 13700

< ll | »

b. Right-click within the chart and select the parameters to hide or display.

04
ME PerCP-H || +

w051 10's 103 104
| x CD3FITC-H

mel..—z ¥ %iym | MeanX Mear
0% | 9.136
b% | 14.255
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5. Data Export
Step 1. Export FCS file
a. Select the sample, specimen, group, or experiment file node with data to be
exported in the Experiment Manager Panel. Right-click the node and select
Export —Export to FCS Files---The Export Events window will open.

Export Events X
Object: Blood
Gate: LY -
Path: ataadminisirator Bpedment=' Blood fos
Specimen Name
Format: @ FC530 FCs 3.1 sy
Advanced Seliing=

Parameter Range: | Auto -

b. Choose “All” for the Gate option. Click “...” button next to entry box of Path.
Select your saving destination in Experiment Data Drive (D:/)
Experiment Data (D:)> user > Department> Your NAME

Select “FSC3.0” for Format and Click OK.
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Step 2. Export PDF file (optional)
a. To Export Plots and Statistics to a PDF, double-click the
Report node in the Experiment Manager panel and Report Window will popup.

Experiment Manager B x
=

() Untitled.ncf

, ....... 1 Heat Maps
....... = Tables

- \ 1:Specimen

e = ‘Fﬂ Sample1

b. Click the PDF button of the tool bar.

Report of TEMK-Elocd Title Block = =] £2
AE -0 @E0RE-E-ZES P-kE-L-9 Tl oo (8 30 e | [EToobarfage1s3
Disp'.:_\' Aica
Report of TBNK-Blood
Sample Name: TBNE-Blood Run Time: 2013-04-30 13:.50
Cytometer: NovoCyte Software: NovoExpress 1.0
= Elood o Blood / Lym
- ; ‘= |CD3-CDe+ CO3+C04+
0.10% 3370%
= T
E g
g g T
& 2=
& [}
= B
=
= .. : : = :
w0+ 10d w 10°1 1ot 0
CD45 PerCP-H CD3 FITC-H
Gate Ceunt %Al CVX cvY Gate Count % Lym CWX cuy
Al 10,025 10000 % 6292% 1092273 Lym 4927 100.00% 87.05% 1000
Lym 4524 4507% 1921 % 2687 % CO3-CD4- & 010% 3517 % 3628

Select your saving destination in Experiment Data Drive (D:/)
D:/user/Your department/Your NAME

c. Click Save buttons on the top left-hand corner of the window when you
finish your experiment.
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6. System Cleaning

a. Place tubes of at least 1mL of cleaning solution 1, 2 and 3 (FACS Clean, FACS
Rinse, Milli-Q H,0).
b. Click File on the Menu bar.

Home Instrument Sample

c. Click New > New from Experiment File.

[ |
— D MNew Experiment

Open b
/NS | New from Template
4

A Close _—
f\j Mew from Experiment File

1
] soess

[

I_L Print v
—_—
o About v
Options

| New File
3

& Logout B3 Exit

d. If you haven’t stained with PI, then Select Desktop > clean.ncf . Then click OK
e. If you have stained with PI, then Select Desktop > clean-PI .ncf . Then click OK

f. Double click the sample 1, then Click “Run”
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Expenment Control ~

.L Next Sample ~ P Run

v Rinse after sampling

Recover remaining samples

g. After running sample 1, double click the sample 2, then click “Run”
h. After running sample 2, double click the sample 3, then click “Run”

7. Re-use Experiment as template
a. Click File on the Menu bar.

Home Instrument Sample

b. Click New > New from Experiment File.

D |
|

Open '

Mew File

D New Experiment

/N | New from Template
|

/\J| New from Experiment File

Options

& Logout EJ Exit

c. Select your target experiement file (.ncf) . Then click OK

d. Click File> Save As to save the new experiment.
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8. NovoExpress Software Log out
a. Click File on the Menu bar.

Home Instrument Sample

b. Click Logout
New : New File
- D New Experiment
/7 Open v }
/N | New from Template
3 Close -1
W‘ New from Experiment File
Save
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