Wikl acoustic-assisted L&7A(OA7V\C\W{C
eocub\'vxa/ e Atfune NxT Flow
C\/{"owe{’er (‘F\ZU ovoids cow?rowise
befween dafa r;iuo.\\'kﬂ/ and L\.\'a\,\.er

Fia . Atfune NxT

savm?\e rafes B\/ uvx‘cou?\\‘wa cell
a\\'zvx\mevx{’ erow sheatlh ekow.

Acoustic-assisted Wydrodymamic

focusing precisely aligns cells using \
ulfrasonic radiaffon pressure (> MH3) C;
fo %rawb\?or(’ ?a(\’\'de\, inffo e centrer -
o? e SO-\M?V. streawm ( RZ.Z).

This prefocused stream s Flen

\'v\bcckeé info the sheatlh steeam,

resu\{’\'ma A o noarrow \>o\rh'c\e strean
andiuniforw laser (Llumination,

rez’arc{\.css oe l.d 50.\/\/\?\6 ivxvu{’ rake (F\33>

Pheotomltiplier
Fubes

Gregory Kaduchak.

Basics of Flow Cytometry &
Attune Flow Cytometer

20241112

Tagkey Science

R BB

thermo
scientific

Authorized Distributor

www.TAQKEY.com




Basics of Flow Cytometry
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Flow Cytometer — a different kind of “microscope” to observe cells

Microscope Flow Cytometer
Lysed human whole blood — _
. 7 Advantage
- - - - 6 ] . .
A ‘ . ’ _® . Granulocytes 5 _ Quantltatlve

Rare population
Multiple phenotype

I
|

S5C-4 (10°6)

- \ “« :, J J

Juu]

- M t 2_: .
v ® ¢ J Vv — . Disadvantage
~ i J a % Lost structure information
- 2 = 4 5 & -
s 1076 of tissue/cell

Lymphocytes
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Flow Cytometer Components

=5 ™

s e El@Ctronics: GUERE &

Hos

! compulter

»

Optics: YWEEM ™ e

AQuasiion
software

M V' Forward
scatter dotector
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o & Light scatter
\ / \ } AZR/10 flor 5

Fluidics: #i3% 20 i

Size

Complexity

Phenotype

Fluorescence

ps://www.thermofisher.com/tw/en/home/life-science/cell-analysis/cell-analysis-learning-center/molecular-probes-school-of-fluorescence/flow-cytometry-basics/flow-cytometry-fundamentals/how-flow-cy
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NN/

Fluidics: 597X Zf gl

The fluidics system of a flow
cytometer is responsible for
transporting sample from the
sample tube to the flow cell.

— Sheath fluid

e X
— Cells move randomly

Celisina
single file line

Interrogation point .
- “ // \ : EEE 3 = -
. .
Core stream
invitrogen Molecutar Probes School of Fluorescence

» Thrws St Seseris
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Optics: EEVER

The components of the optical
system include excitation light
sources, lenses, and filters used
to collect and move light around
the instrument and the
detection system that generates
the photocurrent.

SSC
(Complexity)

AN

488 nm Laser

633 nm Laser

https://www.thermofisher.com/tw/en/home/life-science/cell-analysis/cell-analysis-learning-center/molecular-probes-school-of-fluorescence/flow-cytometry-basics/flow-cytometry-fundamentals/optics-flg

FSC
(Size)
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Electronics: 50t Ea

The electronics are the brains of
the flow cytometer. Here, the
photocurrent from the detector
is digitized and processed to be
saved for subsequent analysis.

Incoming

photon

invitrogen



https://www.thermofisher.com/tw/en/home/life-science/cell-analysis/cell-analysis-learning-center/molecular-probes-school-of-fluorescence/flow-cytometry-basics/flow-cytometry-fundamentals/electronics-flow-cytometer.html

Signal Pulse

Voltage

Height (H)

Full pulse width (W)
Time
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Data of Flow Cytometry

File format: FCS3.0, FCS3.1

--ﬂ-_ 1 marker 2 markers

913 278 620 789 834 731
2 93.0 449 738 477 192 290 M A CD4+ Cells CD4+T Cells
3 395 757 233 683 492 537 1 o
4 76.5 39 123 761 725 700 7 L | Loy
5 98.8 928 632 523 242 114 w_' «Q
6 48.6 465 937 529 748  87.0 < O
7 877 292 41 69 487 577 = *
8 544 265 681 721 127  80.1 3 ! \.
9 915 80.8 638 716 150  89.9 IR T T

198 639 694 467 439 257 CD4 FITC CD4 FITC

Flow Cytometry Standard (FCS) Histogram Dot plot

https://isac-net.org/page/Data-Standards

TRQKEY SCIENCE
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Fluorescence

Definition of Fluorescence Jablonski Diagram Summary

Wy,

‘\r\ Loss of Energy
Absorption 2
- Fluorescence U\

Excitation
@

Emission

Absorbed light Emitted light

Emission

www.TAQKEY.com
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Channels for Fluorochrome

Fluorochrome: PE Fluorochrome: APC
Channel: Ex 488, Em 574/26 Channel: Ex 637, Em 670/14

Blue 488 Red 637

o 6 695/40 780/60 o 670/14  720/30 780/60
. Excitation spectrum ' 0 . Excitation spectrum

i L4
Emission spectrum i Emission spectrum

; i
Detected fluorescence | -, ;! q Detected fluorescence
P r ]

www.TAQKEY.com



https://www.thermofisher.com/order/fluorescence-spectraviewer#!/
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https://www.thermofisher.com/tw/en/home/life-science/cell-analysis/flow-cytometry/flow-cytometry-assays-reagents.html

Fluorescent Reagents

What type of applications are you using in flow cytometry?

Cell proliferation

II‘_

md Population doublings

CellTrace Reagents

= DNA replication

Click-iT Plus EdU,
Click-iT EdU, BrdU

mmll Cell cycle
ma Live cell

Vybrant DyeCycle stains

= Fixed cell

FxCycle stains,
CellEvent Senescence,
Propidium lodide,
7-Aminoactinomycin D,
(7-AAD) SYTOX dyes

I

Annexin conjugates,
CellEvent Caspase-
3/7 Green

Viability

II<—

= Fixable

LIVE/DEAD stains,
eFluor fixable
viability dyes

Not fixed

SYTOX stains,
7-AAD stain,
DRAQY dye,
Propidium lodide

—»

>

>

Metabolism

Mitochondrial probes

MitoProbe TMRM,
JC-1,
MitoProbe DIiOC,(3),

MitoProbe DilC,(5),
MitoProbe Transition Pore

Oxidative stress

Total ROS Assay,
CellROX stains,
Hypoxia Green reagent

Calcium indicators

eBioscience Calcium
Sensor Dye eFluor 514,
Indo-1 AM

www.TAQKEY.com
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Fluorescent Antibody

Antibody: Specificity & —14 Fluorescence: Identity B84 /E

TRAOKEY SCIENCE
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Cell Characteristics by Flow Cytometry

(e.g. CD markers)

FEARE N
cytosol : o
PEIRE=E < Cytosolic staining
(e.8. GFP, PE, AP A r (e.g. cytokines) A
nuclear N >— |Ntracellular staining
ZNZRE
7 < Nuclear staining
| (e.g. transcription factors)

—

“ BTN AE S
Cell function assays

(e.g. viability, proliferation, cell cycle, apoptosis, metabolism)

L 4

Size (FSC)

www.TAQKEY.com
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Applications of Flow Cytometry

MR DNAS X Afe B R AeET

Cell cycle DNA synthesis . Proliferation Apoptosis
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S 10004 i ; = 2
: . g g
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L : s
4 ket o
0 50 100 150 200 250 2

10° 10 16’ I:J' 10
CellTrace CFSE fluorescence Alexa Fluor 488 flucrescence

Vybrant® DyeCycle™ Violet fluorescence s z 3 : p

FxCycle™ Violet fluorescence

iR 21BN HeE1L SR At

Viability Oxidative Stress Senescence Immunophenotyping
8 Dead ++
~ B 7 10° 412.0% . 2.91%
3 3y
w 2 10 x
§ T § 10° = w
g i o <
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g & n 1023 B 14 Days
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g |
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U
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Flow CytometryE an 4 =8 B3 157 filg AR 755

e ARREIEHT Flow Cytometry Thermo Fisher Products

= — i i Invitrogen
Cell cycle Proliferation Antibody Titration . .
' : eBioscience

Molecular Probes
Custom Service

g

g

Number of cells counted
Percent of max

&

0
0 50 100 150 200 250

Vybrant® DyeCycig™ Violet fluorescence

. 0 10t N 0 ) ba 0.6 08 Agfos) - 2o do
CellTrace CFSE fluorescence © . £ g5k 3 = E = %Q
N Y UIEEE I s

REMAARNT | o ARLET

y
Panel Design ) Apoptosis ; i I EE,
won foos 7 oo 5 m

§
g
3
g \1/ ”

CD4 ECD

i 45 S HBE &Rl ~

CD8 PacBlue
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Attune Flow Cytometer
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Attune Family

Attune NxT Attune CytPix
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Attune NXT Acoustic Focusing Flow Cytometer

Small in size, big in performance

Acoustic Focusing

Flat-Top Laser SN2 KBRS EN N B E Rl -
ETRERITT AR - KNIBRA RS OITRR - BIRFIKE %jg%aﬂrépi!gjjﬂ%c ick (MAX)
S HIEE ST EN DL HR SRS =fc B 5 % CytKic :
A EEH%&F@DW o l / wot LEB AR AE

g hixT e

Syringe Pump
HEEBATEE FIREE
o BE T EARRE
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Acoustic Focusing

High sample input flow rates allow for more sample flexibility
BanReEaNRE BEREMELSE

Acoustically focused
sample stream

core [T~
[ ] @
.' Laser \|\ . Laser

(cross-section)

‘

(cross-section) o
o
° ° ° :
: ° / \ / \
[ ]
] [ ]
o s [, % S 2
o
a 5 I Pl
° < = < °® =
] @ e = ) =
] ® ]
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Comparable Results at All Flow Rates

Traditional Cytometers Attune NxT ®
500 1000 pl/min
250
> 120 pl/min ° 100
- 60 e 25
12.5 12.5 Up to10x Faster than
) Traditional Cytometers
>
12 ul/min 35 uL/min 60 pL/min 12.5 uL/min 25 pL/min 100 pL/min 200 pL/min 500 pL/min 1,000 pL/min
2 o 2 CV=2.99 Cv=3.03 cv=276 cv=2.94 CV=2.70 CV=2.96
& CV=4.83 7 CV=6.12 1
i itE )
“ : | TR VRN W R O I L SRR W
e B BL2-A BL2-A BL2-A " BL2-A | BL2-A " BL2-A
Hydrodynamic Focusing Only Acoustically Enhanced Hydrodynamic Focusing
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Configurations 4

7

14

~N
[N
[N

A24863 A24860 A28999 A24858

7
Channel

BL1 530/30 525/50 530/30 530/30 530/30 530/30 530/30 525/50 RELEN] 530/30 RE{VE] 530/30 525/50

- - 695/40
695/40 695/40 695/40 695/40 - 695/40 695/40 695/40

780/60 780/60 780/60

A24862 A29002 A28997
9 10

A28993 A24859 A29003 A29004 A29001
Detectors 8 11 11 10 11 12 14 14

er (nm)

530/30

695/40 695/40

620/15
695/40

780/60

Attune NeT | inirogen

620/15 | 620/15 620/15
670/14 670/14 670/14
720/30 720/30 720/30

780/60 780/60 780/60
440/50

= =
- =
N =

=
=
w

440/50 440/50

512/25 512/25

Vi1
VL2
/ Vi3

603/48 603/48

710/50 710/50 20 71
50

710/50
710/50 710/

www.TAQKEY.com
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Syringe Pump

Time vs. count plots showing a moving A B _
average of the number of events Measured concentration of Measured concentration of
10 pm beads as a function of rate 3 um beads as a function of rate
1,500 . 105 105
_ -
= =
~ S~
%) %)
E E
1,000 - @ 1054 © 107 —————————n———u |
— Q ; 2
5 _ c c
Q Cell counting 2 o
© 500 r Vv e spread © R T
- +— 4 <& - . : 4
= 10 / = 10 r ————% 3
[0 o)
0O O
g Expected concentration (beads/mL}): g Expected concentration (beads/mL):
O W 10,000 W 100,000 1,000,000 O W 10,000 M 100,000 1,000,000
0 T T T 1 T T T T 10° T T T T T T 10° T T T T T T
0O 2 4 6 8 10 12 14 16 125 25 100 200 500 1,000 125 25 100 200 500 1,000
- Time (10°) Flow rate (uL./min) Flow rate (uL/min)
°

Smooth delivery of samples

Consistent concentration results

Resist to clog

www.TAQKEY.com




2023 Edison Awards, MedTech

“With a high-speed brightfield camera that records images of

individual events as they pass through the flow cell, Attune
Att u n e Cyt P iX CytPix helps to ensure the events are single cells. This is useful

in almost any flow cytometry experiment to help researchers

understand the morphology of each cell population and crucial

in cell and gene therapy research.”

Bright-field imaging; capture up to 6,000 images per second
* Correlate event to image

* 0.3 um per pixel, 0.8 um particle detection (20X Objective)
e 25 parameters from image analysis

TAOKEY SCIENCE

https://www.thermofisher.com/tw/en/home/life-science/cell-analysis/flow-cytometry/flow-cytometers/attune-nxt-flow-cytometer/models/cytpix.html
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Bright-Field Image and Image-Derived Parameters

Image-derived parameters

12.5 pL/min 25 pL/min 100 pL/min Intensity features
Maximum intensity Intensity skewness
Minimum intensity Intensity kurtosis
Total intensity Intensity entropy
Average intensity Average normalized intensity
Intensity standard deviation (SD) Normalized intensity SD
Intensity %CV Normalized intensity %CV
200 pL/min 500 pL/min 1,000 pL/min Shape features
Area (um?) Major axis (um)
Perimeter area (um) Minor axis (um)
Circularity (%) Minor to major axis ratio (%)
Pseudo diameter (um) Eccentricity (%)
Object feature

Particle count
Consistent image quality even at high flow rates Pixel feature
Pixel count
System features
On border Processed

Confidence score Processable

www.TAQKEY.com




Human AML Cell Line

All Events - THP1_500 Cell - THP1_500

1000-|Cell: 92.9% 1000

) - Singlet: 96.5%

: :

ZFOO P

B %

(9] (%)

[0p] [T

0.001 500
SSC-A (1013)

0.001 500 1000
FSC-A (1073)

Singlet - THP1_500

4

THP-1, transfected for GFP expression

1. THP-1, GFP+

Singlet - THP1_500

ParticleCount

0-/Particle: 92.1%

-2
0 10 20 30
MajorDiameterMicrons

750 1
500
250
2 1
1000 10" 10° 10" 10 10 10 10
BL1-H H
e 3. Debris
Particle - THP1_500
724
500 ’
5 ‘ )
8 4. Particle Count > 1
250 W
7 :
LN ke 5)
"}E’ )
0 ety e A Y
39 10° 100 10" 10" 10" 10 10 ,
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Pond water, 70 um filtered, fixed

:
:
.
!
i
4
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S Bright-Field Image

-

Pond Water
10..

10-

10.
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03 E
10,
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10" 10

Pond water, 70 um filtered, fixed

Image-Derived

Parameters
50
40
- i, . i
E
a 20 :
_O i
[te] -
S 4
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0 _ T — 1
0 250 500
Averagelntensity
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Workflow of Flow Cytometry with Attune NxT
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Flow Cytometry Workflows

* Panel Design — Flow Cytometry Panel Builder
* Antibody Titration Em\@;ﬁ %U
* Controls
e Sample preparation s | S
S AREHERE

e Cell staining

* Flow Cytometer Start Up

* Select Channels

* Setup Workspace (Cell > Singlet, gating strategies, controls for threshold setup)

* Setup Collection Panel

* Setup PMT (signal min. from unstained control, signal max. from positive sample) J:*,%éj\jﬁfﬁ %
* Setup Compensation (single stained control for all fluorophore)

* Analyze Samples
* Data Export (FCS 3.0 or higher)
* Flow Cytometer Shutdown

G

Data Analysis

www.TAQKEY.com




Principles of Panel Design

1. Know your flow cytometer (channels).

2. Identify markers of interest (literatures for gating strategy; Immune cell guide).
3. Know the spectrum of fluorophores and minimize spillover.

4. Brighter fluorophores for lower-expressed markers, and vice versa.

5. Use spectrally similar fluorophores for different cell subpopulations.

- TAQKEY SCIENCE
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Attune NxT Configurations, NTOU

FSC: Forward scatter
SSC: Side scatter

Excitation Laser Emission Filter (nm)

530/30
Blue-488 nm
695/40
780/60
670/14
Red-637 nm 720/30
3 780/60

Fluorescent

Channel Common Fluorophores Proteins/Compounds
BL1 Alexa Fluor 488, FITC eGFP, eYFP, *B-carotene
BL2 Alexa Fluor 546, PE(phycoerythrin), Nile Red(N) eYFP, mCitrine, Venus
BL3 PE-Alexa Fluor 700, PE-Cy5.5, PerCP, PerCP-Cy5.5 *chlorophyll
BL4 PE-Cy7, PE-Alexa Fluor 750
RL1 APC, Alexa Fluor 647 phycocyanin
RL2 Alexa Fluor 680, Alexa Fluor 700, APC-Alexa Fluor 700
RL3 APC-Alexa Fluor 750, APC-Cy7

TAOKEY SCIENCE
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Flow Cytometry Panel Builder

Step 1: Cytometer Step 2: Antigens Step 3: Fluorochromes\ Step 4: Products Step 5: Summary
&R RS % E 1L IR FcE=E EEEm g AR =

\
N/
s | CD4, FITC
NNNNN - Blue Laser :
| S— - [T - 4880m \
| Attune NxT Q \ View SpectaViewe 1
— [ — wowm =
d B4 Monoclonsl Artiody (SK3 (SK-31k FITC - : ot ¥ 1100474 i
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII m wBios clenca™ gy = .
450140 530/30 585/16 670/14 Antigens |
Violet 405 Blue 488 O — [
- n advanced options . . o
® 3 5303 FTC. eBoscance™ USD 24400 3 =
. cue 1200
.
o~ o a a
R—G——
, )
°

525/50 695140 62015 720130

‘‘‘‘‘‘‘‘‘‘‘‘‘
555555 | o4 I Human 1 R
eeeeee
| cos I NNNNN 44 Open advanced options -
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr anel
| o3 I uuuuu i
| D103 (int I NNNNN 44 Open advanced options

https://www.thermofisher.com/order/panel-builder/#!/
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Flow Cytometry Panel Builder

My Panel
Select

Violet 405 Blue 488 Yellow 561 Red 637
Help @

V1 V2 V3 V4 B1 B2 B3 Y1 Y2 Y3 Y4 R1 R2 R3
IFN gamma r r r r =
10 channels available e ° ° oo e ® %E

i /T SBB

Fl)fable“ ﬂEIChanneIE_[;&j:EE/\]
Viability oo ® ° ° eoe ° eoe
11 channels available kX Y 4 >j-|.l IJYB” *E +E
PD-1 (CD279)
12 channels available oo ¢ ° ° e e
CcDh4 4 4 4 4 4 4 E Tjﬁ

(1 1] Py (1] ] PYYS ° PYYY PYS ° AW oS
14 channels available LJ L] - sk \ [/ \% e
cD8 r r r 4 7 oo r r @aa—ﬂ@ﬁﬁt@
14 channels available eee e L] oe ° eee d oo
CD3 4 L4 L4 L4 L4 L4 4 4 4 4 4
14 channels available ooe ¢ b oo * eee hd b iE E =

° =

cD1s ., , ———— M a rke rRIRE
14 channels available i ¢ °e o * * * * ® '_l ;jE J)JY=?J E/] AR A~E }_‘_
CD45

(11 ] ] L1 1] L 1] [ ] [ ] [ ] [ ]

14 channels available
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Antibody Titration

A 10° 3
» Use antibodies at the right concentration 104 N T
> Antibody batch dependent P .
> Reduce background and increase signal to noise ratio < o~ i dF " S
. . = 3 | ENegali
> Reduce cost of antibodies T 1K
1. Setup target cell type, protocol, and cytometer configurations 3 - -
2. Label cells with serial dilution of antibodies 71—
] . ) o i ) 100 200 400 800 1,600 3,200 No Ab
3. Examine Stain Index to find optimized antibody concentration Antibody dilution
S B
W, — 2 60 - . .
al X Stain Index = D/W = r s
: Where: & 50+ Best range
» 3004 f D is the difference between positive and negative peak medians. <>1<) 40
;&; }! W is the spread of the negative peak and is equal to 2 x rSD. 'g
g /' rSD is the robust standard deviation. é 301
J | -0-«-! 20“
) / Signal-to-noise ratio = MFI (positive cells) / MFI (negative cells) n ]
Where:
0 j MF| is the median flucrescence intensity. 0 v N r
= ¢ 25 5 75 100 125 0 1,000 2,000 3,000 4,000
i) Chenne).nanber Antibody dilution
TRAOKEY SCIENCE www.TAQKEY.com
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Put Viability Dye into Consideration - Dead Cell Exclusion

A Lymphocyte gate = Viability gate

FSC-A
FSC-A

0.6%

Dead cells adds significant
staining artifacts to analysis.

CD4-Cyanine5.5-PE fluorescence
CD4-Cyanine5.5-PE fluorescence

' A Perfetto et al. (2006) J Immunol Methods 313:199 CD8-Q705 fluorescence CD8-Q705 fluorescence

TROKEY SCIENCE www.TAQKEY.com




Flow Cytometry Controls

* Single stained control for compensation

* Negative control: #lTzH3RE =B
1. Unstained control

2. Isotype control
3. Fluorescence minus one (FMO) control for multicolor panel
4

FMO + isotype control

* Positive control: TR E i iZ IEME - o] DUSEIFEHREH 7%

\.‘,x
- TAQKEY SCIENCE

www.TAQKEY.com




Flow Cytometry Controls — Single Stained for Compensation

 Compensation is the mathematical method used to correct the emission overlap from one fluorophore into
the emission channel of another fluorophore.

Spillover FITC single stain Post compensation
’,"V‘: 530/30 /,’ 695/40 1'35 1
8 Fl : 10°
1" | ' PE false positive
1I:|1 -
* m |
a
3
4 0
4 :
| Q.51 FEARIE
o A
1. negative positive 1 negative positive
INELALAA | BAALALL BN L R I Al Rl BN SRR LAY EELEMLLL B
0 10* 10°  10° 0 10 10° 10
FITC FITC

.1
- TAQKEY SCIENCE
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Flow Cytometry Controls — Unstained and Isotype Control

— Positive sample L

CD4 Monoclonal Antibody (RM4-5),
I — Unstained control
m —

Expression System: Rat 1gG2a kappa

— Isotype control
N B Recommended Isotype Control:
o Rat IgG2a kappa Isotype Control (eBR2a),
L
5
8 ] Isotype control for non-specific binding background

<
102 103 10 105

CD4 FITC
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Flow Cytometry Controls — FMO control

- Unstained Control m Fully Stained
- CD4 CD4

FITC

PE - - +isotype Ab CD3
PerCP - CD8 CD8
APC - CD45 CD45

ype

unstained

CD3 PE

| 10 Im" | ! Im] Im? 1t 1 1o | 1! -];l 1 107 10}
CD4 FITC
TRAOKEY SCIENCE
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Flow Cytometry Workflows

* Panel Design — Flow Cytometry Panel Builder

* Antibody Titration gm\@;ﬁ %U
* Controls
* Sample preparation S ) 3 S
= ] P
* Cell staining ¢K$W1ﬁ/\*@

* Flow Cytometer Start Up

* Select Channels

* Setup Workspace (Cell > Singlet, gating strategies, controls for threshold setup)

* Setup Collection Panel

* Setup PMT (signal min. from unstained control, signal max. from positive sample) J:7|‘,7< 7] 7|‘F|’§)|2:L %
* Setup Compensation (single stained control for all fluorophore)

* Analyze Samples

* Data Export (FCS 3.0 or higher)

* Flow Cytometer Shutdown

* Data Analysis

2\
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Immunophenotyping with Flow Cytometry

N
Cell Dissociation
¥
RBC lysis
(Tissue, Blood)
¥
Cell Concentration
¥
Fc Receptor
Blocking

-

o

~

J
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Cell Preparation for Flow Cytometry Protocols

e Cell preparation for flow cytometry protocols
e Protocol A: Tissue Culture Cells
* Protocol B: Lymphoid Tissue
* Protocol C: Non-lymphoid Tissue
* Protocol D: Isolation of PBMC from Whole blood

* Worthington Tissue Dissociation Guide
The Worthington Tissue Dissociation Guide provides a useful summary and guide of the various

methods that can be used for tissue dissociation.

www.TAQKEY.com



https://www.thermofisher.com/tw/zt/home/references/protocols/cell-and-tissue-analysis/protocols/cell-preparation-flow-cytometery.html#protocol-a
https://www.thermofisher.com/tw/zt/home/references/protocols/cell-and-tissue-analysis/protocols/cell-preparation-flow-cytometery.html#protocol-b
https://www.thermofisher.com/tw/zt/home/references/protocols/cell-and-tissue-analysis/protocols/cell-preparation-flow-cytometery.html#protocol-c
https://www.thermofisher.com/tw/zt/home/references/protocols/cell-and-tissue-analysis/protocols/cell-preparation-flow-cytometery.html#protocol-d
https://www.worthington-biochem.com/tools-resources/tissue-dissociation-guide

Cell Staining Protocols

* Viability Dye Staining
* Protocol A: Staining Dead Cells with Propidium lodide or 7-amino-actinomycin D (7-AAD)

e Protocol B: Staining Live Cells with Calcein Dyes
* Protocol C: Staining Dead Cells with Fixable Viability Dyes (FVD)

» Staining cell surface targets protocols
* Protocol A: Cell Suspensions

* Protocol B: Human Lysed Whole Blood

e Staining Intracellular Antigens protocols
* Protocol A: Two-step protocol: intracellular (cytoplasmic) proteins

* Protocol B: One-step protocol: intracellular (nuclear) proteins

* Protocol C: Two-step protocol for Fixation/Methanol

\.‘,x
- TAQKEY SCIENCE
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https://www.thermofisher.com/tw/zt/home/references/protocols/cell-and-tissue-analysis/protocols/viability-staining-flow-cytometry.html#protocol-a
https://www.thermofisher.com/tw/zt/home/references/protocols/cell-and-tissue-analysis/protocols/viability-staining-flow-cytometry.html#protocol-b
https://www.thermofisher.com/tw/zt/home/references/protocols/cell-and-tissue-analysis/protocols/viability-staining-flow-cytometry.html#protocol-c
https://www.thermofisher.com/tw/zt/home/references/protocols/cell-and-tissue-analysis/protocols/staining-cell-surface-targets-flow-cytometry.html#suspensions
https://www.thermofisher.com/tw/zt/home/references/protocols/cell-and-tissue-analysis/protocols/staining-cell-surface-targets-flow-cytometry.html#blood
https://www.thermofisher.com/tw/zt/home/references/protocols/cell-and-tissue-analysis/protocols/staining-intracellular-antigens-flow-cytometry.html#cytoplasmic
https://www.thermofisher.com/tw/zt/home/references/protocols/cell-and-tissue-analysis/protocols/staining-intracellular-antigens-flow-cytometry.html#nuclear
https://www.thermofisher.com/tw/zt/home/references/protocols/cell-and-tissue-analysis/protocols/staining-intracellular-antigens-flow-cytometry.html#fixation

Flow Cytometry Workflows

* Panel Design — Flow Cytometry Panel Builder

* Antibody Titration gm\@;ﬁ %U

* Controls

e S I ti 2 >
ample preparation ¢§$%1%J5\%@

* Cell staining

* Flow Cytometer Start Up

* Select Channels

* Setup Workspace (Cell > Singlet, gating strategies, controls for threshold setup)

* Setup Collection Panel

* Setup PMT (signal min. from unstained control, signal max. from positive sample) J:7|‘,7< 7] 7|‘F|’§)z|3[ %
* Setup Compensation (single stained control for all fluorophore)

* Analyze Samples

* Data Export (FCS 3.0 or higher)

* Flow Cytometer Shutdown

e Data Analysis

TRQKEY SCIENCE
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Attune NxT_EEZE D 7R 1E

1. 1@ E 229N (Fluid bottles and connections, Syringe, SIP) © ZBEEIREE R E * BREEBS -

2. BARIAttune NxTEAEERNER -

3. RiE)Attune NxT T2 - B AEAZIRIE (operator: #1TPerformance Test) ©

4. #H.{TStartup (X577 §&) -

5. 5% EExperiment

6. ZJ#Channels - DI AREIZZAIA - H - WEE -

7. 5% 7EWorkspace: Cell (FSC-A, SSC-A) > Singlet (SSC-A, SSC-H) > Chart for markers °

8. &% ECollection Panel: IR EUZARF21E - TR - BUEREBRZE

9. FHZEEZPMT voltage: Dlunstainedx AERZE ZchannelE =B - MIIETVRBEAREZ R channel& XME © #8E X channel PMT voltage °

10.58 %2 Compensation: F A RN —T&ZHER B - LIREBEFEARDIFEEE#E T BECompensation °
11.1xF 1% EftcontrolsA R IET B IRAK -
12.8PEERAER: atxRREIETES - FCS3.11E2E - excellE% - BIPDFIRT °

13.#7TShutdown (%407 §&) °
14.F8EAAttune NxTIZ =, - EERAE K B2 Attune NXTEIR °
15. 5 EERAE -
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Main Manu

Attune™ Acoustic Focusing Cytometer

G '

New Experiment

Performance Test New Experiment Import Experiment from Template
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Performance Test

Performance Test Results

Pe

F |
invitrogen

by Thermo Fisher Scientific

Attune™ performance tracking 4449754 Channel PMTV  Delta PMTV  Target MFI MFI Robust %CV Background  Linearity Laser Delay  Result
beads *for use with the "
X FSC 395 300,000 302,628 223% 0 0.000 1100
Attene™ Aot Focuting Cytemeter 2
wotenaityleveis 12940 ssC 360 300,000 290,538 291% 0 0.000 1100
Protact from Ught *39 NOT FRELIE™
e s'c BL1 a7 ¥ 300,000 301217 149% 132 1.000 1100
oty: 3mL 1‘
[£o1] 20297736 2c BL2 352 : 300,000 305,144 117 % 177 1.000 1100
437 300,000 301522 244% 2 0999 1100
Research Use 0. 380 300,000 300,287 358 % 13 0.981 1415
sl Lite Technologies Corperation R oesadureh
29851 Willow Creek Road Not fer Wit I Pestato'81 i .
N e yrkor 3 an g 300,000 306,141 354 % 4 0.94 1415
e porert : 300.000 304,672 357% PX] 0.948 1415
*lor use
S »
o e 300,000 296,147 135 % 0.999 655
Y
= e Smyna 300,000 296,768 166 % 0.9%
PRt N

300.000 302,433 257T% 1.000
300.000 300,499 319% 0.999
300.000 306,149 155 % 0.999

300,000 294123 281% 1.000

Cat#4449754 2 300,000 296,638 400% 0.996
Attune™ Performance Tracking Beads R =
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Main Manu — New Experiment

New Experiment
Attune™ Acous

iy

Performance Test New Experimen

ment type
Use w kspace:
_||
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2. Workspace

<admin’ - Attune™ oftware

File (ST Instrument  Experiment pensation  Statistics  Overlay

Freefon
w B DoOC+ HD EEE| =, =
Save as Default | Histogram Dot  Density Precedence | Rectangular Oval Polygon Quadrant Derived oo Edit | Tet Image Statistics Arrange
Workspace Plot Plot  Plot Density Gate Gate  Gate Gate Gates -

Plots il Other

Options Resct Window Layout
ults  Heat Map View Instrument Settings

Preview - All Events [l

amete

Baseline/PT Config BR)X

All Events - Sample Cell - Sample Singlet - Sample

1000-[Cell: N/A 10o0-{Singlet: N/A IR3TN/A

<< |
<[ < BB
(<[ < B
<< |

< |
< |
< |
< |

1. Channel

<]
=
< |
<]

< |
< |
< |
< |

) R4: N/A
&0 500 10° 010" 10 0 10 10"
ESC-A (10°3) SSC-A (1073) BL1-H

3. Collection Panel o E— e e

:N/A

<]
<]
=
=

<]
=
< |
<]

<]
=
<]
<]

< |
< |
< |
< |

<]
=
=
<]

Run Protocol

10 RO: N/A

3

wll —
=

10 100 100 107 10

RL3-H

= ENEN -
Threshold
Collection Panel [ReTELL w53 S0 G S Instrument Settings

User Time: Worksp T
Elapsed/Remaining Time: Instrument Settings:
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= £

= EFEER S8 - 2. Workspace

,

Experiment Workspace ~ RG] G T ET RN

Preview - All Events [l

Elaj EZ’K E/\J m'ﬂﬁl : 1 All Events - Sample 2 Cell - Sample Singlet - Sample
10=
1. BEAIFAIE: FSC-A vs SSC-A o ]
SBE oo 1o
2. BEEEFAM: SSC-A vs SSC-H - -
§ S T
. -:It 0 x| 0 3 10
Singlet %r § .
=107
:I': 0.001 \ 0.001 T R4: N/A
8 0.00 500 1000 0.001 500 1000 T A0t 010 00 40" o' 40"
n FSC-A (10~3) SSC-A (1073) BL1-H
R4 - Sample R7 - Sample
10 10
R5: N/A
SSC_A 1o 100
] A " o R9: N/A
I Ij10e
] 5
o] o
0] 102
A
0 0
4 ]R8: N/A R7: N/A 5] R10: N/A
W > 40" 0 10° 10’ w oW o ElE ET N1 1w 1w w o
h Singlet Doublet BL1-H RL3-H

¥

TRQKEY SCIENCE

https://expert.cheekyscientist.com/6-flow-cytometry-gating-tips-that-most-scientists-forget/
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https://expert.cheekyscientist.com/6-flow-cytometry-gating-tips-that-most-scientists-forget/

Collection Panel

L\

=2 EEEZ 22 - 3. Collection Panel

N @)

< Sample: EEQ-Ieab -

Run Protocol

Automatically update Experiment level Run Protocol

Apply to experiment |+
UENEFN 1 .
(EEDISUL:\IHHEH/—JEQIJ EEU E 7|<) w Opti

pL (250 plL Total Draw Volume)

§j *ﬁ iz—_\L ;E — 100 pL /min
Stop Options
N nson
_
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22 IE ZAr 2 8l — 4. PMT Voltage o (G555
2
— ML RN AN (~ 10 um)BETE  ©
FSC (150) AR ssC (350)BIARIG - B 3
Vo RIBARBEDUNEREFTZEFEE n
Voltage
- 0.0010.0;. 500 1000
FSC-A (1073)
e
"1Q1:25.54% | Q2 0.40%
00| o
;m
Munstained i AN 2 &M 5k &= /) VE zma'
PUETI R ERNRAZAREANE é“}f
10 1Q3: :i.7.38‘;’/q g4 56.52...

100 100 100 100 10" 100 10

CD4 - FITC-A
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i—}ln—‘—|1i E“:“Ié'—é

=9 T #2822 8l — Compensation

Compensation Setup

source
® Tubes @ wels
Measurement
(& Area @ Height
Select Background Fluorescence Mode
(& Use Negative Gate
SEB XX/ dE B2 /| g4 L — g
EIESICEENFAEET o e Ut ot
@ Mone
Select Compensation Parameters
Select Al
SBEB == S 4= . FlcL1 FrLi
DEFEEE T TcompensationHl

EleL2 [/ o1
channels —_ —_

BL4

Note: Cells for negative and positive signal must have the
same level of background fluorescence.

TRQKEY SCIENCE
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A__}I kY S 2

5 E FEEs 2 21 — Compensation: Use Negative Gate

All Events - RL1-A

1720
1000

1500

500

Coun%
o

SSC-A (1073)

B . 500
R1:77.918%
0.001 : - | |

0.001 500 1000

FSC-A (103)

A0 &k Compensation controls 2 Bl f& &
1. EFEIFFchannellJPMT voltage

Negative Gate Positive Gate

®
‘ RL1-A R1 - RL1-A

RL1-A RL-: 58.164%

10"

2. DEREERL © Negative + DL K Positive Gates

RL1-A RL+: 40/626%

10' 107 107 10" 10° 10°

APC-A
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When to Use Compensation Beads

Cat.#01-3333-41
UltraComp eBeads™ Plus Compensation Beads

Intracellular fluorescence

* Poorly expressed markers 4 107y
Ll 4
a o 10" 1
. . L <
* Limited amount of sample O] Q 10° 4

Large multicolor panel

CD4 PE IFN-y FITC

Standardization

www.TAQKEY.com
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= E & en

@J@t A/ == FA E/—
= Em‘ﬂﬂ

L\

28] — Customize

\

Tcompensationfg

2B 82 % ¥ FHHyperLog - LAIFTE=E

R/ NNWEE

108
10°

104

10°

102

CD4 - PerCP-Cy5.5-H

0

-10?

-10° -10°

CD8 T: 25.78% .

CD4 T: 68.88%

2

0 10 10’ 717(;"7 10° 10°
CD8 - APC-H7-H

Customize

General

Plot Type @Histogram @ Dot @ Density @ Precedence

Den
Resolution: 256 x 256 -

Mode: Log -

O

%% of Events:  100%

X axis

Parameter:

Scale:

@ Linear @ Logarithmic ® HyperLog™

Range:
® sutomatic @ Manual Mir -1000
[LEEE 1043575

HyperLog™ Transitional Value 1000

Y axis

— =~

Scale:

@ Linear @ Logarithmic ® HyperLog™

Range:
® sutomatic (@ Manual ST -1000
[LEEE 1043575

HyperLog™ Transitional Value 1000

B

Workspace Chart{aBY3EE 12
B EAEE
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AN == A 41+ BEH
B B B an R

B oo T e Experiment (*.atx): SRR [RIGE R EIEER
Duplicate Experiment :

Rename Experiment

Delete

TART A A T R

10 / Statistics (*.csv): O & FexcelBIEU IO BB 14 22

% T % T N T N T O T O T N T N T O T o T L T L T

Export ‘ Experiment

Print Statistics

Load Worksp3 icsiies f—_FSCFiles (*.fcs): Flow Cytometry#B FRBIRIE S - O]
Export Workspace Sample List %:Eﬁj\*ﬁ_@ﬂ E@Eﬁﬁ&

Save As Template ::_:-_ i' . 15099 T = a

Print (*.pdf): CompensationE2WorkspacelB|1E B 4t 51 3R 1%
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Data Analysis

- HBESRE B INomEBEEE (ERMAE - HERILAAR)
- HREIBFBcontrols A BN D AT 45
« REMTEENZIRAN (REHERERZNRTE)

* % Total

* % Gated

* Events/ulL
* MFI (mean fluorescence intensity)

View Workspace Instrument Experiment Compensation Statistics Overlay
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s oo IRE L EE R HEER

File Home View Workspace Instrument Experiment Compensation Statistics

R O) & b = a I=
BE 3 O ~@8té b A00 & o =
System —cooiouronon Performance oo Stop :co o Rinse  Sanitize Deep Startup Shutdown Debubble Unclog Decontaminate  Calibrate Self Laser
log Histary Power Samplz Attune SIP~ Clean ~ System Auto Sampler Test Delay
Setup 7 Functions Service

Function K

Rinse Efﬁﬁﬁ%ﬁftﬁ

Sanitize SIP B AERE FiEESIP
KH@%%Z%H%MK@W?%
ﬁ%%ﬁ%ﬁﬁmﬁx

Deep Clean BT IR AN E B Eflow cell

Debubble 2 EARIRE - BRERNEREE low celRH
Unclog e 4‘?;21&%‘_&%5_[ sl EE R
Decontamination Ean e B ET EHIRE

AU ABERES - B EE:

1. System log
2.

Print screen
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Attune NXT3

_ USER GUIDE invitrogen
invitrogen

Attune™ Cytometric Software Attune™ NxT Acoustic Focusing Cytometer

USER GUIDE
Catalog Numbers A24858, A24859, A24860, A24861, A24862, A24863, A24864, A28993

For data acquisition and analysis using the Attune™ NxT and oublication Number 109024235
Attune™ CytPix™ Flow Cytometers Revision C.0

Publication Number MANQ0026553

Revision B.O

https://downloads.thermofisher.com/Attune v6.0.1/MAN0026553-RevB-AttuneCytometricSW- https://assets.thermofisher.com/TFS-Assets/LSG/manuals/100024235 AttuneNxT HW UG.pdf
UG-EN-27Apr2023.pdf

www.TAQKEY.com
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https://assets.thermofisher.com/TFS-Assets/LSG/manuals/100024235_AttuneNxT_HW_UG.pdf
https://downloads.thermofisher.com/Attune_v6.0.1/MAN0026553-RevB-AttuneCytometricSW-UG-EN-27Apr2023.pdf
https://downloads.thermofisher.com/Attune_v6.0.1/MAN0026553-RevB-AttuneCytometricSW-UG-EN-27Apr2023.pdf
https://www.thermofisher.com/tw/zt/home/life-science/cell-analysis/flow-cytometry/flow-cytometers/attune-nxt-flow-cytometer/resources.html

Hin T B

invitrogen

e 4 "1'-.',
. 2 v
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Immune cell guide

Antibodies

Human and mouse antigens

ThermoFisher
SCIENTIFIC
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https://assets.thermofisher.com/TFS-Assets/LSG/brochures/immune-cell-guide.pdf

Flow cytometry capabilities guide

Sample preparation | Fluorophore selection | Flow cytometry antibodies and assays |
Attune flow cytometers | PrimeFlow RNA Assay | Fluorophore and reagents

http://assets.thermofisher.com/TFS-Assets/BID/brochures/flow-
cytometry-capabilities-guide-brochure.pdf

https://www.thermofisher.com/tw/zt/home/global/forms/flow-

cytometry-protocols-handbook.html

thermo
scientific

Authorized Distributor

MV RS

—8sr
Attune NxT Flow Cytometer
Tow @ytometry Workflow

[E5xE
ERmermm s o

science %EE#R0800 212228 £1L(02)86922116 H:@(03)3975447 &F(037)625816 TEH(03)8570182 www.TAQKEY.com

https://www.tagkey.com/attunenxt-flow-cytometrt/
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https://www.thermofisher.com/tw/zt/home/global/forms/flow-cytometry-protocols-handbook.html
https://www.thermofisher.com/tw/zt/home/global/forms/flow-cytometry-protocols-handbook.html
http://assets.thermofisher.com/TFS-Assets/BID/brochures/flow-cytometry-capabilities-guide-brochure.pdf
http://assets.thermofisher.com/TFS-Assets/BID/brochures/flow-cytometry-capabilities-guide-brochure.pdf
https://www.taqkey.com/attunenxt-flow-cytometrt/
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