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Violet Diode Laser

¶ Violet diode lasers have been shown in literature to be an 

alternative to conventional water cooled lasers.

¶ Most violet lasers are:

ïSmall

ï Inexpensive

ïHave low electrical and cooling requirements

ïAre reliable 

¶ Almost all of the major instrument manufacturers have violet 

diode options.

¶ With the current trend of multicolor flow cytometry, violet 

lasers have introduced a more versatility in experimental 

design.



Pacific Dye Family - Violet excitable Dyes

ÅPacific BlueÊ Dye:  451 nm emission

ÅPacific Orange Ê Dye:   551 nm emission



Alexa Fluor 405 dye 
(440/40)

Pacific Orange dye 

(585/42)

Alexa Fluor 430 dye 
(530/30)

Cascade Yellow Êdye 
(530/30)

Blue -Emitting Fluors Green/Yellow/Orange -Emitting Fluors 

S/N=31

S/N=68

S/N=41
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Human PBMCs + biotin anti-CD4 / streptavidin conjugates; LSR II, 25 mW 405 nm diode laser

Pacific Blue and Orange Dyes

Pacific Blue dye 

(440/40)



Pacific Blue and Pacific Orange 

staining of CD4 on lymphocytes

CD4-Pacific Blue (450BP) CD4-Pacific Orange (585BP)



VybrantÈ DyeCycleÊ Violet stain

Live Cell Cycle Dye 

Absorption and fluorescence emission spectra 

of Vybrant DyeCycle Violet stain bound to DNA. 

DyeCycle Violet stain (369/437)

For use with the Violet 

laser,  but can also be 

used with UV excitation.

Collect emission using 

440 BP  filter



VybrantÈ DyeCycleÊ Violet Stain

Channels (440/40 BP (VIOLET)-A)
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Sample:Jurkat cells in RPMI/10%FBS 
stained with 5 µM DyeCycle Violet

Analysis

Diploid: 100.00 %

Dip G1: 49.28 % at 69.35

Dip G2: 9.41 % at 137.97

Dip S: 41.31 %   G2/G1: 1.99

%CV: 4.46

Staining procedure:

Å cell suspension

Å Add dye

Å Incubate 37ºC/30min

Å Run using 405nm excitation & 

440/40 BP

ModFit Analysis

450/50 BP
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G1 16 hours 

post sort
G2 16 hours 

post sort

Loaded 2ul per 

1.0x106 HEK cells 

30min  37Áin HBSS

Sorting: Vybrant DyeCycle Violet stain



Side Population Analysis ðVybrant®DyeCycleÊ Violet stain

ÅVybrant® DyeCycleÊ Stain used for side cell populations

ÅSame results as Hoechst 33342 

ÅTelford, William G. et al.  2007.  Side Population Analysis Using a Violet-

Excited Cell Permeable DNA Binding Dye.  Stem Cell 25:  1029-1036. 

Data courtesy Wm Telford, NIH



Viability Staining for Violet Excitation

ÅSYTOX® BLUE  dead cell stain

ÅLIVE/DEADTM Fixable Violet Dead Cell Stain Kit

ÅLIVE/DEADTM Fixable Aqua Dead Cell Stain Kit

ÅSYTO® 40

Vitality Staining for Violet Excitation

ÅCalcein Violet, AM



Spectra

SYTOX
®

Blue Dead Cell Stain

SYTOX® Blue  impermeant 

nucleic acid stain

Absorbance Maximumé  445 nm

Emission Maximuméé.   470 nm

Some compensation may be  required when 
used with FITC or Alexa Fluor ® 488 dyes

Live Dead

SYTOX® Blue Fluorescence



Before fixation After fixation

DeadLive

DeadLive

LIVE/DEAD Fixable Dead Cell Stains

amine -reactive dyes

Fixable aqua dead cell dye

(405 nm excitation, 530/30)

Live Dead

Fixable violet dead cell dye

(405 nm excitation, 450/50)

Live
Dead



LIVE/Dead Fixable Stains: amine reactive dyes

can be used with aldehyde fixation 

Live cells
Live & Dead cells

Violet -fluorescent 

reactive dye

vs 

SSC



Aqua -fluorescent reactive dye 

with Pacific Blue & Pacific Orange

Three dyes all using 405 nm excitation: 450BP, 525BP, and 585BP



SYTO
®
40 Dye

ÅAbs. Max= 445 nm

ÅEm Max= 470 nm

ÅCell -permeant cyanine nucleic acid stain

ÅNon fluorescent except when bound to 
DNA or RNA

ÅCan be used with Gram positive bacteria

Cell mixture of living and heat-killed stained with 1µM 

SYTO® 40 and  500nm SYTOX® Green for 15 mins.  

Analyzed on LSR II using 405(violet) and 488 (blue) 

nm excitation and 450/50 (violet) and 530/30 (blue) 

emission filters.

SYTOX® Green

Fluorescence

Blue excitation
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Cell Vitality: Calcein Violet, AM
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Calcein Violet fluorescence

Cytosol

Nucleus

Vital (Live) Nonvital (Dead)

+ Calcein AM + Sytox



Apoptosis Tools for Violet Excitation

¶Annexin V Pacific Blue
TM

¶Vybrant
®

Apoptosis Kit #14: 

Annexin V Pacific Blue
TM

and 7 -aminoactinomycin D

¶Vybrant
®

Apoptosis Kit #12: 

DyeCycle
TM

Violet and 7 -AAD

¶Vybrant
®

Apoptosis Kit #13: 

PO-PRO
TM

-1 and 7 -aminoactinomycin D

Click -iT
TM

EdU Cell Proliferation 

¶Pacific Blue
TM 

azide



Induced

Annexin V Pacific Blue 
TM



Advantages:

1. PO-PROTM-1 does not require special staining buffers

2. PO-PROTM-1 can be used with trypsinized adherent cells

Åmonomeric cyanine dye

ÅAble to get into apoptotic cells due to permeability changes in the asymmetric  

plasma membrane

PO-PROTM-1

Control cells Apoptotic cells



Vybrant 
®
DyeCycle

TM
Violet and 7 -AAD

Induced Control

Vybrant ® DyeCycle TM Violet Fluorescence

Apoptotic cells with condensed chromatin 
stain brighter with DyeCycle Violet
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