


Optic Design

» Open architecture, unlimited upgradeable

» Separated 3 excitation points, capable of :

488nm, 200mW solid state laser
635nm, 25mW diode laser
405nm, 50mW solid state laser

Laser Engine

- 640nm 60mW

» Up to 8 lasers simultaneously

» FSC + SSC + up to 18 Fluorescence

Up to 8 Laser, 18 colors with any kinds of lasers
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Fluidic Design -

Crystal

Sample In

> Jet-in-Air stream design o pouer
Sheath In/Out
> Faster velocity of stream to Sample Sheath Delivery
achieve high speed analysis and
sortin g Sheath Sample Delivery

» The Faster velocity generated very
short signal pulse to improve the
cell distinguished

Nozzle Tip

Sample Stream

MoFlo introduce superior Jet-in-Air design




Jet-in-Air vs. Cuvette system

Jet-in-Air System
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Cuvette System
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Jet-in-Air offer faster velocity and shorter pulses than Cuvette




Jet-in-Air vs. Cuvette system @cgﬁcu'%’fz“”

Cuvette System

MoFlo XDP Jet-in-Air System

‘ Shorter pulses allow cells to be analyzed with high accuracy I
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MoFlo XDP’s CytoNozzle coureR

» Patented ‘smooth inner surface’ CytoNozzzle tip maximize cell
viability

» CytoNozzle comes in a variety of size: 50, 70, 80, 90, 100, 120, 150,
200 and 400 um for diff. Appl. (Nozzle size must be 3~5 times
larger than sample cells)

50 um A R R g e
70-90 um BRREIP AL [ R 1R | fRSEAE Ve
100-130 um eV o

150 um I A i 25 S0 A% A= P 4

200 um FEPaRE e | flfs |2 i

9 sizes of nozzle tip to fit any kind of applications -‘




Cuvette Flow Cell — Coulter ALTRA and BD FACSAria

The disadvantage of Cuvette-based
sorters :

>

>
>
>

Slower velocity of detected cells
Wilder signal pulse /
Discontinuous Inner-surface design Nozzle

Cell Damage

Cuvette
Flow Cell



MoFlo XDP’s Electronics : & Bl & COTTaaAN

» The fastest signal processing system in the history of Flow

» 100 Megahertz sampling (& B#g % » & #; €8 100,000,000=% )
- Zero dead time, # ¢ F] 5 & #7i¢ & 4 f-m Lose data (/&4 im¥e)
- SR A AT R > & §7 A2E 100,000 3w e
- ¥k RR 0 R - i 4R o] 3R (<1 um, bacteria, virus)
- RS el > KR B A E g R (Purity) ¥ 2 % (Yield)

1 microsecond

‘ MoFlo XDP offer more than 10 times of sampling speed than other sorter I



MoFlo XDP’s Electronics : & B|:#F & & COULTER

» Latest ADC technology # & 22§ ez 3 A Lf3 4T R

» 32 bit resolution (vs. FACSAria 18 bit)

- 232 (4,294,967,296) channel for pulse measurement
- No more ‘Picket Fence’ on low Log
- Achieve 5-Log dynamic range

10°

Logarithmic view

100

T T
100 10t 104 105

1 10 100 1000 10000 1x10° "HL2-Log_reight
PE-A
18 bit data on 5-Log, FACSAvria, 32 bit data on 5-Log, MoFlo XDP

from Practical Flow Cytometry 4" Edtion

MoFlo XDP offer 4096 times of resolution than BD’s FACSAria ll -‘




MoFlo XDP’s sorting system

» Standard electronic sorting

» Drop formation frequency: 200 kHz
- & f38 3 7 &4 200,000 #g-k 3k

13gmre 5 B E R A
» Sort speed up to 70,000 eps

(20,000/3 ~ 70,000)

LABALEMR  TIE 33 RF T

Cells injected

Nozzle

Drop Delay<

Charge Pulse
Applied

cells

Charged

Deflection

Plates

MoFlo XDP offer 70,000 cells/sec sorting rate
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Sorting Speed limitation based on drop formation™*"

200.000 Hz
200.000 ev/s

200.000 Hz
50.000 ev/s

OIGIONGIGIGIONGIGIOROIGIGI®NO,
COOOOOOOOOOOOO®



ST

Sorting Speed limitation based on drop formation™*"

200.000 Hz
200.000 ev/s

200.000 Hz
50.000 ev/s

DlIGIGNCIGICIGNGIGIOROIGIOIOA®,
OICIGNGIOIOIC RGIOIGXCIOIOI®NO)



The most critical issues when sort cells

Purity- What is the Purity of my target cells at all speeds with
compensation applied and many parameters selected ?

All provider tell you their sorter could sort with >99% purity!!!!
But...... At what sort speed???

Yield- How many cells do | actually get from the sort ?
How many cell do you lose (Abort) at high speed sorting?

Viability — How many cells are killed or lose function due to the
instrument ?

Do you get living cell after sort??

Yield and Viability are more critical than purity -‘
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Purity and Yield COULTER
Purity
» MoFlo XDP promise the purity is higher than 99% up to 70,000 eps !
Yield

» MoFlo™ XDP has superior analysis/sort yield at high event rate.
25,000 eps 70,000 eps

RS

100%
90%
B80% -

70%

60%
50%
40% - s -
30%

20%

Percentage Data Analyzed

10%

50 100 150

Events per second Thousands

—ir—BC| MoFlo XDP —#—3rd Party MoFlo XDP —#—Arial —@—Ariall

MoFlo XDP offer superior Purity and Yield than FACSAria |l -‘




Sorting viability: Jet-in-Air vs. Cuvette BECHKIAAN
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MoFlo XDP offer higher viability than Cuvette system -‘




: QBECKMAN
MoFlo™ XDP — Automatic Sort Setup COULTER
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AWAY ™ Sorting

> Sort into four tubes

» Purity can exceed 99.5%

» No performance reductions

in purity at any speed




MoFlo XDP offers 3 kinds of Sort Modes COULTER

‘ — Droplets

Qt@-

e =

Q =—
Q= =

@ Positive cell
‘ Negative cell

Enrich mode {3

All positive cells are sorted except hard coincidences (cells too
close together to discriminate).

Purify mode —

All negative cells are aborted and all positive cells are sorted.

Single mode @=

All negative cells are aborted and there must be only one
positive cell in the drop. This very important mode is used
when sorting into 96 well plates.



Unique 'Mixed Mode’ Sorting
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SmartSampler Features

» Wide variety of tube formats: 0.5, 1.5, 5, 14, 15 and 50 mL

» Automatic agitation settings and automatic backflush.

:
2
T
5
=

» An air detection feature alerts the user if air enters the
sample line, allowing full aspiration of the sample, &
preventing air from entering the nozzle.

» Samples can be maintained at temperatures from -4 to 40°C
throughout the run with the water bath option.

» Automated cleaning and shutdown

» Environmental safety has been considered by directing
depressurized air through a dual HEPA filtration system prior
to return to the laboratory
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CyCLONE deposition system COULTER

» The CyCLONE™ is a computer driven robotic arm that permits precise, rapid
deposition of sorted events into user-defined micro-well plates

» Plates suppoeted: 6, 24, 96, 384, 1536 wells, custom plates and slides

» Single cell deposition for cell cloning protocols with a purity greater than 99.9 %.
» Speed for plates is the fastest in the Flow Cytometry industry

» High accurate movement allow cell deposition into high density cell array

Array of 1536 single drops sorted
with a density of 642 x 555 pum




Collection Tubes
at MoFlo XDP

multiwell plates
6 — 1536 wells

one to four tubes
/populations

5 ml to 50 ml Falcon tubes

* The volume of one sorted drop is 1.4 nl (70pm,100kHz, 60psi). ) )
106 cells result in 1.4 ml. onto Solﬁgsﬁcl)tre?s'recw

* Give 1-2 ml serum into the collection tube or whatever or nitrocellulose membranes.
your cells will be happiest in !



MoFlo XDP aXcess Control Panel

New user interface using
touch screen display

: i
I rr e afee]
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P10 I i Tos

Sort

Instrument

Acquisition

Summit Software

Windows XP platform
Free Summit offline
Full control of all instrument function

Powerful data analysis both during
and after acquisition

Application / sorting protocol
- Layout
- Parameter names
- Parameter type
- Triggers, Voltages, Gains
- Compensation settings

- Sorting condition

Sample
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Summit Software

Boolean gates
Overlays
Subtraction

Multiple file analysis
Zoom

Statistics

Smoothing / Contours
Colours / Fonts
Exportable

Read / Write all FCS formats
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7 11 MoFlo XDP ¥ & (742 3 & [ 42 3 %

@ BECKMAN
COULTER

/\335(7

fwre 8- 0 JIA design, up to 100psi sheath pressure

2ELR] - 1 100 MHz sampling (& ) £ Bl1ig=xt)
MELR T D32 bit ADC (11 %] B 232 g R i 7 R R)

254 g § oA R Tk 1 up to 200 kHz (F #5208

Pz & endF 1 Smooth Jet-in Air CytoNozzle

B)
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COULTER

Why we need high speed analysis / sorting?

« Minimize the acquisition/sorting time
» Detection/sorting of rare population
- Antigen specific T cell (tetramer analysis)
- Side population of stem cell
- whole blood immunotyping (no lysis)
- Discriminate caser cell from normal cells

- Detection of CEC / CEP (Circulation endothelial cell /
Circulation Epithelial Progenitor cell) on blood

e Multicolor immmunophenotyping
- 200/ (0.2)> =625,000



MoFlo XDP Applications

Normal Flow applications

Multicolor immmunophenotyping

High speed analysis

Rare event detection

Small Particle analysis

Large particle analysis

Plant biology

Chromosome karyotyping and sorting

X/Y sperm sorting
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Multi-color immunophenotyping oot

7 colors: CD45-FITC / CD54-PE / CD3-PE-TR / CD14-PC5 / CD4-PC7
CD19-APC / CD8-APC-Cy7

SSC vs. FSC SS vs. CD3 PE-TR CD14 PE-Cy5 vs. CD45 FITC SSC vs. CD45 FITC

~CD19 APC vs. CD3 PE-TR CD8 APC-Cy7 vs. CD4 PE-Cy7 CD19 APC vs. CD56 PE




High speed analysis

50 x 106 cells/mi

1 x 106 cells/mi 5 % 106 cells/ml
500,000 events 500.000 events 200,000 events
8 min 18 sec 1 min 28 sec 10 seconds
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Rare population: Side Population (SP) of Stem Cell QJc:c‘?z‘f‘:u'fw.:z”‘w

The method of measuring the SP (side population) of stem cells from mouse bone marrow
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Rare population: antigen specific T cell
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High speed detection of Antigen (Epstein-Barr-Virus) specific tetramers from whole blood (less than

0.1% total blood cells), with very low background.
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Rare target detection

Whole Blood stained with CD45-FITC

No Lysing

Total Event: 8,272,351

Elapsed time: 1m:24s

Average rate: 98,480 events/sec

BECKMAN
COULTER
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Rare target detection COULTER
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CyClone application: single cell PCR COULTER

Single cell typing
by on-chip Low Volume PCR (LV-PCR)

C. Proff#, W. Mannt, J.W. Ellwarts, M.A. Rothschild®, P.M. Schneiders

Anstitute of Legal Madicine, University of Colgne, Garmany
Bhdvalytix AG, Brunnthal, Germany
“5F-Mational Res earch Center for Environment and Haalth, Munich, Garmany
# present address: Institut fir Blutgruppsnforschung UGG GmbH, Colegne, Garmany

-------

1pl reaction mix 5ul sealing solution
stops evaporation

glass
substrate

f Y
hydrophobic hydrophilic hydrophobic
ring holds reaction ~ reactionsite area holds sealing

mixinplace  (1.6mmdiameter) sgjytion in place
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Small particle detection: Chromosome Sorting COULTER

& 2007 International Society for Analytical Cytology Cytometry Part A T1A:410-413 {2007)

Flow Analysis and Sorting of Microchromosomes
(<3 Mb)

Bee L. Ng,* Fengtang Yang, and Nigel P. Carter
The Wellcome Trust Sanger Institute, Wellcome Trust Genome Campus, Hinston, Cambridge CB10 154, United Kingdom

Received 13 Movember 2006, Revision Received 24 January 2007, Acoepied 29 Jamiary 2007
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Large particle sorting: C. elegans COULTER

BMC Biology 2006, 4:22 http:/fwww.biomedcentral.com/1741-7007/4/22

Research article

Expression of mammalian GPCRs in C. elegans generates novel
behavioural responses to human ligands

Michelle S Teng!, Martijn PJ] Dekkers?, Bee Ling Ng!, Suzanne Rademakers!,
Gert Jansen2, Andrew G Fraser! and John McCafferty*!
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Calcium flux with Indo-1 CoOTeN

MoLEcULAR aMD CELLULAR Brovocy, Mar. 2003, p. 2007-2028
0270-TA06,/03/S08.004+0  DOL: 101128 M CB. 236,201 72028, 2003
Copyrght © 2003, Amenican Society for Mirobiology, All Rights Reserved.

Phosphorylation-Dependent Regulation of T-Cell Activation by
PAG/Cbp, a Lipid Ratt-Associated Transmembrane Adaptmr

Dominique Davidson,' Marcin Bakinowski," Matthew L. Thomas,*f Vaclav Horejsi,” and
André 1I.*vc-.lllv;-,ttvf:l aalalls

192 4

iz28d. .7

bound Indo-1/free Indo-1

The Journal of Immuneology, 2003, 171: 2571-2580. Anti-TCR

CD1d-Restricted NKT Cells Express a Chemokine Receptor
Profile Indicative of Th1-Type Inflammatory Homing Cells'

Seddon Y. Thomas,* Runhua Hou,” Jonathan E. Boyson,§ Terry K. Means,* Christoph Hess,*
Douglas P. Olson,* Jack L. Strominger,’ Michael B. Brenner,” Jenny E. Gumperz,*
S. Brian ‘."é’ilﬁ,‘ﬂu;r and Andrew D. Luster**
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Sperm sex selection
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COULTER

The Beltsville Sperm Sexing Technology: High-Speed Sperm Sorting Gives Improved
Sperm Output for In Vitro Fertilization and Al
Lawrence A. Johnson, Glenn R. Welch and Wim Rens

No. of Sperm

J Anim Sci 1999. 77:213-220.
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Beckman Coulter Inc.: Astrios, 49 color high end cell sorter
- The Pioneers of Flow Cytometry '

- An Expert in Cell Analysis

Gallios, 10 color Flow Analyzer

CyAn, 7/9 color Flow Analyzer

FC500, 5 color Flow Analyzer

Quanta SC, 3 colors, Versatile Flow Analyzer

ViCell, Cell viability analyzer
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MoFlo after-service of Beckman Coulter Taiwan : "=

1. MoFlo >3t %48 ® < 16 600 & » L ¥ %421100 = -

2. Beckman Coulter & 5 44218120 & i w2 REHZ B 5%
(100 ~ Analyzer ~ 18 = Sorter ~ 3 =~ MoFlo XDP) -

3. 6RBmMABIfRF I EEHRAELER
4. 53 on site training > ik i@ * 'Ff ZT RO Rz AFE o

5. On-line tools and MoFlo User’'s Club: CoulterFlow.com



CoulterFlow.com

Home

On-ine store

New products
2008 eCatalog
Contact us

# Knowledge Base # TetramerfiTopia™ # On-line Store # Cell Signaling Sunday 17 January, 2010

s Practical Flow Cytometry

e
\EE # Kaluza Software
(7 » History of Flow Cgtorﬁéﬁ@
T ——
- T # Human Clusters of Differentiation
// Find research journals, “\\ Immune monitoring Flow cytometry Search for cell
\\\ articles and papers ) // solutions reagents signaling pathways # %mi,,
» Event Calendar - * Flow News # Instruments and Software * On-line Tools (17” MaoFlo Users Group //)

s Whebinar

i s Flow Cybometry Glossary

# Beckman Coulter Training
Flow conferences and Flow cytometry news Gallios™ “/ Experiment design \
\ ) nan Coulter corporate site
meetings worldwide around the world Kaluza™ \\\ _Spectra viewe // e

Home | Terms of Use | Contact Us | On-line Store | Admin | Feedback. Powered by CoulterFlow eCommerce 2010 ©



MoFlo™ XDP —

Sorting Performance
Drop formation: 200,000 drops/sec
Sorting Speed: >70,000 cells/sec
Purity: >99%

Yield: >90%

Maintain high cell viability
4Way™ sorting
CyClone deposition system

Analysis Performance
Analysis speed: >100,000 cells/sec
32 bit (232) digital resolution
>5-Log dynamic range
1,000,000,000 event/LMD

@)

BECKMAN

COULTER
Excitation & Emission
3 Excitation Line (standard)
FSC + SSC +up to 18 FLs

FL sensitivity: FITC<150 MESF, PE<100 MESF
18 x 18 (full matrix) auto- or manual compensation

Ease of Operation
aXcess Control Panel (touch screen)
Sorting setup time< 15 min
Summit Software v5.2
Flexibility
Air or water-cool laser
50~400~um CytoNozzle
Diverse applications



Questions?

Ccou
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