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DVE Seioness

CyTOF®2 Technical Overview

LKilizing the Power of the Atomic Spectrum Vs Sciances

13 lanthanides: 37 stabla Isotopes ‘j d'},L.
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The detecior has ninaty three mass channals,
DVS sadls 2 MAXPAR rretal kits plus Rhodium and Indium intercalater reagents.




Wtilizing the Atorric Mass Spectrum
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+ Abundant tags of similar intensity
= [iscrete signals: minimal overlap
= Single metal controls nol required
+  Background callular signal: zero
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Mass Cytometry
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Incuctively Ceupied Plasra (ICF) TirectFlight (TOF) s
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+  Opfioral Aulo-sarpler (98 well plates)

MAXPAR" Kits and Metal-conjugated antibodies
+  Metal-conjugaled antibodies (as of April 2013)
= =106 anti-human, 54 antl-mouse, 9 secondary antibodes
- Ruoactive with cell surface, oytcldne and signaling epitcpes
* MAXPARD Blement labeling Kits for antibody conjugations
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Dendall 5, 2t al, (2012). Trends in Immunology, 33 {7}, 323-332
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Joumey of the Cell: Outline DVE seionns

INPUT =Calls in liquid suspension stained with metal-conjuggated probes
OUTPUT = Individual metal ions separated on the basis of mass

The CyTORE 2 achieves this through the following steps:

1. Sample introduddion and ionization
PURFOSE - to strip water from the calls followed by vaporization, alomization
ard ionization within the plasma
2. lonfillering
PURPOSE - to filter aut unwanted endogencus low mass ions and angon
3. Time of flight ion separation and delection of metal probes
PURPOSE - to separale the smallest from the highest mass ions; the time
{aken o reach the detector being proportional to mass

CyTOF® 2 Overview V'S o
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Joumey of the Call: Sarple Introduction and lonizaion 2> Selneas

1. Sample introduction and ionization

PURPOSE - to strip water from the cells followed by vaporization,

atomization and ionization within the plasma

Input: Single call suspension

Cutput: lons derived from metal-conjugated probes, endogenous call

components and argon

Sarmple Introduction
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Inductively Coupled Plasma (ICP) 2VE seionss

| Calls ara vaporzed, alomized and ionized within the plasma forch .

5500 to 7500° K
=10 e'/cm?3
= 5un's surface

AlDMIC Maal




Journey of the Cell: Plasma Generation

= Masrma is geneaded by inductively heating erpon ges 1eing
an alecincal ool

Amgon gas floas through the forch, which itsalf is placed
irsick: an induction coll supplied with a ado-frequency
electnic curent

* An dectic spark is applied o the argon gas stream fo
induce free elecrons, which inleract with the radio
frequency magnetic field of the indudion coll and are
acoelerated,

Tha accelersied slecrons colide with agon alors,
cusing the rdlesse of an dlectron which I in um
accelerated by the magnetic field

= This process cortinues, eventually converting the argon

gas inlo high-errperalure plasma consisting of argon
alorrs, free electrons and argon ions.

Inductively Coupled Plasma (ICP) VS goams

to vaporize, atomize and ionize the sample
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Jourmey of the Cell: lon Filtering DVE oomag

2 lonfiltering
PURPOSE - to filter out umaanted endogenols low mass ions and argon
Input: lons derived from metal-conjugated probes, endogenous cell

cormponents and argon
Output: Hy'l{(imwﬂ‘aﬂ ions fromthe metal probes, randomly distributed in
an ion doud

lon Fitering VS grigm
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CyTOF® 2 Plasma-Vacuum Interface DV eiones

* Chiller cools the cones
Larly” cones roducs
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CyTOF®2 Plasma-Vacuum Interface DVS goionens
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+ Tha iore pass through each come into &
charrher to which a sequentially lower vacuum
presaure is applied
= Alow vaum pressune |8 reqguired 10 move lons
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Jourmey of the Cell: Why do we Need a Vacuur? -2V Scleacas

= The lors need to be in the gas-phase in order o |

fresly pass though the systern in responsa to tha
irposad sedromagnatic fisds

= Avacam limits the number of random cdlisions
andd allows free moverment of the ions T

+  Avaoumis saquentially applied as the ions travel
hreugh the cones, which removes anbiert air
from the system
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lon Filtering: Masses = 100

«  Lusadrapola lon Filter

Quadrapole mass lilter

+ Quacrapole Deflector ,:;) =
Blivinates ron- ionized particles and photons )=

Bliminates ions with a mass balow 100 Da
ag H, C O N, OHF, OO, G2, &, A
ADF ol Argon dirers
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Joumeyof the Cal: TOF lon Seperation and Detecin -2V Scences

3. Time of flight ion separation and detection of metal probes
PLRFOSE - to separate the smallest from the highest mass ions; the time

taken to reach the detector being proportional to mass

Input: Highly enviched ions fromthe metal probes, randariy distributed in an

ion coud

Cutpat: Time-resclved ions from each individual metal probe

Time of Flight lon Separation and Detection -2/ Saaess
] ] hn.". T - | Time-of-flight (TOF)
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Time of Flight Separation of lons DV'S Soioness
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Pushes vs ToF DVE soomes

These are NOT the same thing

Pushes 13 psec slioe of the ion stream entering the ToF chamber

ToF Separation of ions within a push by mass
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Tuning Solution: Metals in Liquid Suspension Vs Sciences

Purpose: Create a continuous stream of ions at vanying density to monitor instrument peformance.

Pushes
{13 psec time slices) Time of Fllght {nsec)
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Multiperameter Analysis of PBVCs: Parides -2V Scoaces
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Jourmey of the Cell: Summary Vs Sciences

INPUT = Calls in liquid suspension stained with metal-conjugated probes
OUTPUT = Individual metal ions separated on the basis of mass

Thes CyTORE 2 achieves this through the following steps:
1. Sarrple introduction and ionization
PURPOEE - to strip water fromthe calls followed by vaporization, atomization
and ionization within the plasma
Cutpett: lons derived from metal-conjugated probes, endogenous call
components and argon
2. lon fitering
PURPOSE - tofilter out unwanted endogenaus low mess ione and argon
Oulput: Highly enviched iors fram the rmetal probes, randomly distributed in
an jion coud
3. Time of flight ion separation and detedtion of metal probes
PURPCEE - to separate the smallest fromthe highest mess ions; the time
taken (o reach the detedor being propartional to mess
Output: Time-resolved ions from each individual metal probe
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