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Before We Start...

1. fitpaperEZ/HIflow cytometryEEa 45 R - WN{aJEAttune NxT_E 2 47?
2. fitpaper&ZHflow cytometrya\ IS IES - BES EH B TEAttune NxT_EfEFE?
3. HARZNSEEI(ILEE) - EHAttune NxTHIMME channel 81221155 ?

4, YOI 1EEEFR & —4B £ Attune NxT_EE FHAYZZ B flow cytometry panel?
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Cell Characteristics by Flow Cytometry
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Attune NxT Configurations, NTOU

FSC: Forward scatter
SSC: Side scatter

Excitation Laser Emission Filter (nm) Channel Common Fluorophores F.Iuorescent
Proteins/Compounds
530/30 BL1 Alexa Fluor 488, FITC eGFP, Emerald, eYFP
BL2 Alexa Fluor 546, PE(phycoerythrin), Nile Red(N) eYFP, mCitrine, Venus
Blue-488 nm
695/40 BL3 PE-Alexa Fluor 700, PE-Cy5.5, PerCP, PerCP-Cy5.5 *chlorophyll
780/60 BL4 PE-Cy7, PE-Alexa Fluor 750
670/14 RL1 APC, Alexa Fluor 647 phycocyanin
Red-637 nm 720/30 RL2 Alexa Fluor 680, Alexa Fluor 700, APC-Alexa Fluor 700
780/60 RL3 APC-Alexa Fluor 750, APC-Cy7
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Flow Cytometry Procedures

* Panel Design — Flow Cytometry Panel Builder
* Antibody Titration Em\@;ﬁ %U
* Controls

* Sample preparation

* 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)
* Setup Compensation (single stained control for all fluorophore)

* Analyze Samples

* Data Export (FCS 3.0 or higher)

* Flow Cytometer Shutdown

* Data Analysis
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Principles of Panel Design

1. Identify markers of interest (literatures for gating strategy; Immune cell guide).
2.  Know your flow cytometer (channels).

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.
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Flow Cytometry Panel Builder

Step 1: Step 2: Step 3: Step 4. Step 5:
e RS A% E 11 IR =R EEEm ) 1 A =

eeeeeeeee
488nm S

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

My Panel
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Antibody Titration

A o
> Use antibodies at the right concentration 10° * Bsitive
> Antibody batch dependent ' |
> Reduce background and increase signal to noise ratio < ol b 5
> Reduce cost of antibodies T g e
07
1. Setup target cell type, protocol, and cytometer configurations | &
2. Label cells with serial dilution of antibodies e e S
. . . . . . . 100 200 400 800 1,600 3,200 No Ab
3. Examine Stain Index to find optimized antibody concentration Antib6cy dillition
w——_ B 1
1 . \,‘
] A — Stain Index = D/W = )/4
Where: D 504 Best range
»  300- D is the difference between pasitive and negative peak medians. é 40 -
‘qt':; W is the spread of the negative peak and is equal to 2 x rSD. E 30
e D rSD is the robust standard deviation. =
S 20-
100- Signal-to-noise ratio = MFI (positive cells) / MFI (negative cells) n 104
Where:
8 ) . MFI is the median flucrescence intensity. 0 T T T
0 25 50 75 100 125 0 1,000 2,000 3,000 4,000

Channel number

Antibody dilution
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https://www.thermofisher.com/tw/zt/home/references/newsletters-and-journals/bioprobes-journal-of-cell-biology-applications/bioprobes-79/best-practices-multiparametric-flow-cytometry.html

Put Viability Dye into Consideration - Dead Cell Exclusion

A Lymphocyte gate B Viability gate

FSC-A
FSC-A

SSC LIVE/DEAD Fixable Violet fluorescence
Live

0.6% i

Dead cells adds significant
staining artifacts to analysis.

§ 24%

Perfetto et al. (2006) J Immunol Methods 313:199 CD8-Q705 fluorescence CD8-Q705 fluorescence
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Flow Cytometry Controls

* Single stained control: % 754 1E compensation

* Negative control: HEf SRS =1E
1. Unstained control
2. Isotype control
3. Fluorescence minus one (FMO) control for multicolor panel
4

FMO + isotype control

* Positive control: TG & sa iz (EfE - ol DU 2IFa AN 5%
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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.

\ 530730 | 695/40 3 10°
o [ 3 10° -
1 | ' PE false positive ]
1{]4 -
¢ m
o
Py 3
P 10
A
'.-._-:-:'.-I-.'..: a? - ' _.I:r \j * il - R . s &
| S
1. negative positive negative positive
I ALY LAl SRR | o EELAL IS i i BN BRI B
10* 10° 10 0 10 10° 10f
FITC FITC
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Flow Cytometry Controls — Unstained and Isotype Control

— Positive sample B CD4 Monoclonal Antibody (RM4-5),
- — Unstained control B Expression System
— Isotype control Rat 1gG2a kappa
N B Recommended Isotype Control
S5 = Rat IgG2a kappa Isotype Control (eBR2a),
L
5
8 -~ Isotype control for non-specific binding background

<
100 10‘ 102 103 10 105

CDA4 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 - CDA45 CD45

unstained

' " | i B T Ehl | i | | R |
1ol Lol 102 107 1 1ot 10! 102 1t 1o 1! 10! 107 103 10

CD4 FITC o~
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Flow Cytometry Procedures

* Panel Design — Flow Cytometry Panel Builder
* Antibody Titration
* Controls

* Sample preparation

Stk
P
i
i
\?_r'r
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o
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* 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)
* Setup Compensation (single stained control for all fluorophore)

* Analyze Samples

* Data Export (FCS 3.0 or higher)

* Flow Cytometer Shutdown

* Data Analysis
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Cell Preparation for Flow Cytometry Protocols

» Cell preparation for flow cytometry protocols
* 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 (http://www.worthington-biochem.com/tissuedissociation/)
The Worthington Tissue Dissociation Guide provides a useful summary and guide of the various
methods that can be used for tissue dissociation.

Ooo
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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
http://www.worthington-biochem.com/tissuedissociation/

Cell Staining Protocols

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

« 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

TADKEYSCIENCE -20.\«EARs.ANN|MERSARy—2£’)mC§ 17



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 Procedures

* Panel Design — Flow Cytometry Panel Builder
* Antibody Titration
* Controls

* Sample preparation
* 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|t
* Setup Compensation (single stained control for all fluorophore)
* Analyze Samples

* Data Export (FCS 3.0 or higher)

* Flow Cytometer Shutdown

N ’H
N
3
)
=)
SH
O

* Data Analysis
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2. Workspace
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og <~

= TEHBREs 281 — 2. Workspace

Experiment Workspace + [ 5140 TR

Preview - All Events [l

All Events - Sample Cell - Sample Singlet - Sample
iooCell: NfA 1000+ Singlet: NfA :z:gn:i: N/A
= ] o]
E 7N W 1 [ & 5
SeB (=] E a 1 :|_: ]
1. FSC-AvsSSC-A BEAMMUE o T =
28 2 v 3
2. SSC-Avs SSC-H B B Fa A e 3 A
\ | m R4: N/A
0.001 - - 0.001 . . yreyrenr. .
0.001 500 1000 0.001 500 1000 10 A0 010 100 19" 10 10
FSC-A (1073) SSC-A (103) BL1-H
R4 - Sample R7 - Sample
0 10
IR5: N/A
10‘_; 101;
1:»_; m_ R9: N/A
H | |10
| _
I m
10 | 10
D]: U;E
4IR8: N/A R7: N/A 10 R10: N,’A
T T a0 a0 0 1 10 10 10 10
BL1-H RL3-H
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Collection Panel

og <~

=2 EEZR S22 - 3. Collection Panel

u O

< Sample: EELEEN B

Run Protocol

Automatically update Experiment level Run Protocol
Apply to experiment Iv
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5K B .
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pL {250 pL Total Draw Volume)

6-]\ *ﬁ EHKL ;E D ———— 100 pL /min
Stop Options

o
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LEERSY - 4. PMT
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EIEBlpositive cellsE =&
B M AInegative cells

HEEREEZEITcompensation
Fchannels

Compensation Setup

Source
® Tubes @ Wels
Measurement
(& Area @ Height
Select Background Fluorescence Mode
® Use Negative Gate
@ Use Unstained Control
@ Mone
Select Compensation Parameters
Select Al
BL1 RL1
BL2 RLZ
BL3 RL3
BL4
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=2 EEEs 2 81 — Compensation: Use Negative Gate
Negative Gate Positive Gate
All Events - RL1-A ‘ RL1-A RI - RL1-A ‘
«{RL1-A RL-: 58.164%

g _,éOOO

i °1 RL1-ARL+: 40/626%

A R1:77.918%
0.001_ IR FR | 0 } * _ 4 \ 5 )
| FSC-A (1013) i K i 10AP(:-A

so#ECompensation controls ZBI5THERS:  Note: Cells for negative and positive signal must have
1. 2FZEFZchannelf’IPMT voltage the same level of background fluorescence.
2. R1 : Negative - L{KPositive Gates

TRADKEY SCIENCE .20.YEARS.ANNIVERSARY. $2 Q¢ 56



Customize

General
o~ Plot Type @ Histogram @ Dot (® Density @ Precedence
=1 =2 1 == 00 If—\,Q %Q ) Density
HR /ZE ﬁ -ﬁ/ C h a rt Resolution:
e . Workspace Chart$R AU 1

Color: m /E‘i\- %‘é Eﬁz Eﬁ% %é

% of Events:  100%

X axis

Parameter:

Z BRI EEETcompensation® -
EEHH HyperLog%ﬂE@E » PUfsE AR /) s @i
MEEIN O 2IRERE L r—

® sutomatic (@ Manual (TN -1000

® HyperLog™

Max 1043575

HyperLog™ Transitional Value 1000

Y axis

Scale:

@ Lincar @ Logarithmic ® HyperLog™
Range:

® sutomatic (@ Manual LT -1000

Max 1043575

HyperLog™ Transitional Value 1000
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Attune NxT3

invitrogen USER CUIDE

invitrogen

Attune™ Cytometric Software Attune™ NxT Acoustic Focusing Cytometer
USER GUIDE

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

e . . Publication Number 100024235
For data acquisition and analysis using the Attune™ NxT and

Attune™ CytPix™ Flow Cytometers

Revision C.0

Publication Number MAN0026553
Revision A.0

http://assets.thermofisher.com/TFS-
Assets/LSG/manuals/MAN0026553 Attune_Cytometric_ SW_UG.pdf

https://assets.thermofisher.com/TFS-Assets/LSG/manuals/100024235 AttuneNxT HW _UG.pdf
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https://assets.thermofisher.com/TFS-Assets/LSG/manuals/100024235_AttuneNxT_HW_UG.pdf
http://assets.thermofisher.com/TFS-Assets/LSG/manuals/MAN0026553_Attune_Cytometric_SW_UG.pdf
https://www.thermofisher.com/tw/zt/home/life-science/cell-analysis/flow-cytometry/flow-cytometers/attune-nxt-flow-cytometer/resources.html

Hin T H

invitrogen

Immune cell guide \

Human and mouse antigens

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

thermo

Themershe ==+ Vo1 (== FEA sclentific

' a_mae

‘. Attune NxT Flow Cytometer
Cellular biology $

Flow cyfc

Flow cytometry capabilities guide

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

AT HPR LS _

science REBR:0800 212228 &1t(02)86922116 HE@(03)3975447 &F(037)625816 TE#(03)8570182 www.TAQKEY.com

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

Applications
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No-Lyse, No-Wash Whole Blood Analysis
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http://assets.thermofisher.com/TFS-Assets/BID/Application-Notes/detection-leukocytes-attune-nxt-appnote.pdf
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CD45 Pacific Orange dye

Granulocytes
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http://assets.thermofisher.com/TFS-Assets/BID/Application-Notes/detection-leukocytes-attune-nxt-appnote.pdf
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https://www.sciencedirect.com/science/article/pii/S2666166721000587
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Phytoplankton & 7184

- OJPIEREMSEL
1. FSC, SSC
Auto-fluorescence (phycoerythrin, phycocyanin, chlorophyll-a and b, carotenoid,...)
DNA content (SYBR,...)
Viability (PI,...)
Concentration

vk wnN

» Filter samples through appropriate size mesh to prevent blocking the cytometer nozzle.

» Comparison of fluorescence against SSC is useful.
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Phytoplankton — Populations

Phycoerythrin (BL2) 10*
Chlorophyll  (BL3)

O] (O]
Q 8]
= =
8 Pel as 3pm SEFCE 2
) : 1)
N k. .
g 1021 £ ledamc‘swum g 102
3 L3 Navicula 9 pm > -
"‘_5 -* Bolidomonas 1.5 pm “_5 i3
@ 101 Symnechococcus | pm @ 10!
E L OMHUEIEI?IIS 0'." fI
TABLE 17.1 Cultures referred to in this chapter. The RCC column corresponds '
" Prochlorococcus 0.6 pm o :
the reference number of the culture in the Roscoff Culture Collection 10° : Q0=
(http://www.sb-roscoff.fr/Phyto/collect. html). 10° 10" 102 10® 10* 10° 10" 102 10® 10*
Side scatter Forward scatter
RCC Class Taxon Size (Um
() 10* 10*
® d
1 Chlorophyceae Chlamydomonas sp. 7 8} o
6 Chlorophyceae Dundliella tertiolecta Butcher 8 qc,u 103 o
22 Chrysophyceae Picophagus flagellatus Guillou et Chrétiennot-Dinet 2 ? [0}
29 Cyanophyceae Synechococcus sp. | g 3 §
80 Bacillariophyceae Navicula transitans Cleve 9 = 107 )
89 Dinophyceae Gymnodinium sanguineum Hirasaka 60 o =
100 Pelagophyceae Pelagomonas calceolata Andersen et Saunders 3 2 1 ho)
116 Prasinophyceae Ostreococcus tauri Courties et Chrétiennot-Dinet 0.8 s 1073 COE)
238 Bolidophyceae Bolidomonas mediterranea Guilou et Chrétiennot-Dinet 1.5 O
286 Pelagophyceae Ankylochrysis lutea Billard 6 1004—= %
350 Cryptophyceae Rhodomonas baltica Karsten 10 10 10" 102 10® 10% 102 10*
407 Cyanophyceae Prochlorococcus sp. 0.6 Side scatter Orange fluorescence
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https://www.elsevier.com/books/algal-culturing-techniques/andersen/978-0-12-088426-1
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Phytoplankton — DNA content

1 T 1 VLP1
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SYBE Green
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Side scatter SYBR Green
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https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0146984
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Detection of Neutral Lipid in Green Microalgae
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https://annalsmicrobiology.biomedcentral.com/articles/10.1007/s13213-014-0937-5
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White Shrimp Whole Blood, Litopenaeus vannamei
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granular cell (GC), semi- granular cell (SGC), hyaline cell (HC)

https://www.sciencedirect.com/science/article/abs/pii/S1050464812004184
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Microplastics in Liquid Samples

A 10 . B 10, - PS o PE PETE

3 0.035%
)| . 10¢ 100 ¥
2 um 1um . ;| ®
10 ) A 10¢ 0.026Y & o o 10° B
3 . o ; !
10
-
10+ | 10¢ . rc
i 10}
10" r - " - L0l 10" ;
10’?1 * . 10° % 9 10 19 0 g 10’ 10' 10' 10' 10’ 10’ 10° 10’ 10'
i . HDPE . LDPE ) PVC
: o S - . 3 10¢ 10"
: 10"%;&.%;**&1_ e S— 10: m;&w;. B e v s
. 10° 10° 210‘ 10° 10° 10° 10° 10° 10° 10’ R A ™ ; i
— C m D by e
] 10°_ H o l pm g 10! 10
/M 3 10 100 3
0.5 um 10.2 um !{ !
10° ] 10° | = = =
3 3 10 100 100
! 10 10 10 10 10" 10 10 10" 10 10' 10' 10 10 10 10
104m‘ 101_ 10 PP 100 PA 100 PC
0.040% : ’
3 10
10 ; 10 v S *
E " g 10 10¢
10’—. i 7 IE TR 10’—_ . |
10 10 10 10 10 10 10 10 =

0.5 um

SSC-H SSC.H o

TADKEYSCIENCE .20.ME,ARs.ANN|MERSAR¥—S£>mO} 40

https://www.frontiersin.org/articles/10.3389/fmars.2020.552688/full
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Size Reference Beads ] — comm 1o
D 2.0pm | 10 pm
= i |
-E:l:";_ 200 - 4.0pm
°
D
£
S 100 o
=
- Size calibration
Product Flow Cytometry Size Flow Cytometry Sub-micron Particle 0 - T L
Calibration Kit Size Reference Kit ° 200 400 600 800 1000
FSC
Use Size reference Size reference @ <
106 -
: ORI
Emission No fluorescence Green fluorescence 105.] 1 pm
= |
Bead size 6 sizes, 1.0-15 ym range 6 sizes, 0.02-2.0 ym range ;% 104_2
O 3
w ]
Cat. No. F13838 F13839 @ 10
[7p) §
10°4
101
10° LT B R A | LI PR LR LY | L L LA | T
102 103 104 10° 108

Green fluorescence
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Attune CytPix

flow cytometer with high-speed brightfield camera

Phytoplankton

¢ | O |0
e | {)|® |§
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£

pond water, Thermo Fisher, UK TSS/FAS

TRAOKEYSCIENCE -ZO.VEVARS.ANNIMERSAR.Y—E,SQM_{@} 22




BF /0 R TUA IR E R AR TS RS

M EARE:
SR, Fohe R 5%, Mg (o) | &M () | &4 (o)
o Thermo Attune 500 400/ hr 1,200/ hr
7 BD FACSAria 300 500/hr | 1,500/ hr
iR BD FACSAria 1,000 800/ hr 2,400/ hr

AR AR

ST EUN-EE PN SRR E PN SN SN

1 ZRmeE 8 1x100cell/ml - AEEBRS - HSEMNEEMEE | BHABBIN LRERE - EREEE

HRDR500uL -

2. BEmNBS B ERRAMEIEE A48 - 201 Cell Strainer (BD #352340 + with 40 pm nylon mesh)#1T388 - BEREREBIE m - #m
EREREERIBER  FHREFSABEZEE -

w

1F -

BEE.

s s BEITSE R E KE

EEME  BENUSERCRBETHN

SRINER /0 D ias289 MREEW/NIH #5285
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http://www.ceo.ntou.edu.tw/ezfiles/48/1048/img/444/427683278.pdf
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http://www.ceo.ntou.edu.tw/ezfiles/48/1048/img/444/427683278.pdf

Q&A

TAOKEYSCIENCE .20.ME-ARs.ANN|MERSAR¥—S£)m}



Thank you

ts@tagkey.com
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