Q-Tof ™ 2

Q-Tof™ 2 is a new type of mass spectrometryf ==
tool for peptide sequencing, and protein

characterisation and metabolite identification, \
a powerful alternative to the conventional
triple stage quadrupole.

Q-Tof™ 2 is a high-sensitivity detector
for on-line liquid chromatography - mass
spectrometry (LC-MS and LC-MS-MS). |
Q-Tof™ 2 is a compact, easy-to-use system |
featuring a straightforward user interface,
incorporating a wealth of security, automatio
and biopolymer sequencing tools all running
in Microsoft Windows NT®.

The orthogonal acceleration geometry
exploited by Q-Tof™ 2 allows parallel
detection of ions across the full mass range
from a continuous ion beam. This is in
contrast to conventional instruments that mus
scan over one mass at a time.

The net result ..... Q-Tof™ 2 delivers up
to a 100 fold gain in sensitivity.

At the same time mass resolution in excess
of 10 000 (FWHM) enables accurate mass
measurements to be obtained in both

MS and MS/MS modes.

Masslynx 3™ enables full integration of

Protein identification is made easy Z Spray™
Q'TOfTM 2 with a wide range of solvent with Micromass optional BioLynx Z Spray™, Micromass' quantum leap in
delivery and sample handiing systems. and ProteinLynx software packages. robust API inlet technology is featured on
- ™ 101 ihili

Masslynx 3™ is the benchmark for L Q-Tof _ 2 providing complete flex.|b|I|ty of
biochromatography-MS data handling. Metabolite identification is made easy analysis from small molecules to intact

o ) with Micromass" optional tei ith elect ES) NanoFl
Each applications module in the MassLynx™ Metabol . } proteins with electrospray (ES), NanoFlow
family has been written in collaboration with etabolynx software package. ES and atmospheric pressure chemical
leading bioanalysts - ensuring a degree of ionisation (APcl) options.

intelligent integration previously absent
in “Mass Spectrometry” data systems.
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Data System using a Gilson autosampler under Masslynx
Compagq Professional workstation AP200, control. OpenLynx Diversity provides

550MHz Pentium Ill, 128MB RAM, 9.1GB confirmation of the presence of expected
Wide-Ultra SCSI HDD, 32xCD ROM ELSA  molecular weights and produces reduced data
Gloria Synergy+Graphics. sets and for simple data interpretation.

Hardware

LC Interface

Atmospheric pressure ionisation source for
sample introduction via Electrospray (ESI)
and/or Atmospheric Pressure Chemical
lonisation (APcl) inlet probes allowing flow MS Operating System MetaboLynx (Automated Metabolite
rates of 5-1000pL/min (ESI) and 200-

2000pL/min (APcl). Samples may be

The system is controlled using the Micromass Identification)
MassLynx NT™ operating system MetaboLynx automatically processes data to

introduced by direct infusion in solution, or the incorporating manual and automated search for expected and unexpected

system may be interfaced directly to a HPLC instrument optimisation; automated instrumentmetabolites from an LC-MS acquisition using

system. The ion source incorporates a hexapol%a"bration; MS acquisition; MS/MS user-defined thresholds for peak intensity,

ion bridge to maximise transmission of ions acquisition; selected ion monitoring via spectrum purity and exact mass measurement.

from atmospheric pressure into the analyser. reconstructed mass chromatograms; A control sample comparison may also be
chromatogram and spectrum processing. used to exclude matrix-related compounds.
HPLC pump and autosampler control; Moreover, it will set-up an MS/MS

Analyser

The first analyser consists of a precision photodiode array detector control and data  acquisition method containing the potential

engineered molybdenum quadrupole mass acquisition;’ ‘3D’ data mapping; metabolite information ready for the

filter. A prefilter is fitted to prevent comprehensive quantitation package. subsequent acquisition of product ion spectra

contamination of the main filter rods. An by LC-MS/MS. Optional DAD (Diode Array

enclosed hexapole collision cell is included Security Detector) or analog inputs enable fully
MassLynx NT™ contains an advanced integrated data sets to be acquired and

for high efficiency MS/MS fragmentation.

The second analyser comprises a two stage security system and features designed to aid processed. The results are reported in a

orthogonal extraction region and linear GLP compliance including: password browser format that allows quick and efficient

reflectron for high resolution performance. protected multi-level user accounts; logging ofreview of the data. The processing method is
all LC-MS acquisition parameters; logging user configurable to allow the system to be
and time stamping of method modifications  applied tain vitro or in vivo studies.

and data manipulation; secure audit trail.

Detectors
Microchannel plate ion counting detector
system for detecting positive and negative ProteinLynx (Automated Protein
ions and acquiring both MS and MS/MS data.

Open Access

Dynolite photomultiplier detector with OpenLynx LC provides a non-expert, walk-up

Identification)

ProteinLynx automatically processes MS/MS
data into a database query for the client-server
ProteinProbe search engine. Results are

conversion dynode and phosphor for system for the analysis of single compounds or _ i i

optimising the ion source and first analyser  simple mixtures for the automated returned in an interactive browser format that
A L . allows quick and efficient review of the

transmission. determination of molecular weights and q

structural information. The system may be results. Search parameters may be modified to

. . refine the results or match previousl
Vacuum System customised using factory produced software P y
Fully automated, differentially pumped modules and includes a separate login PC to
vacuum system using 3 water cooled, 250 L/hgive maximum system security and ensure

turbomolecular pumps for source, quadrupole data integrity.

unmatched data.
Data may be acquired using on-line
chromatography and data dependent MS to
and TOF housings. An isolation valve is MS/MS switching for fully automated protein
situated after the sampling cone allowing rapicOpenLynx Diversity identification. Protein Lynx incorporates the
source cleaning without breaking vacuum.  Designed for the analysis of single compound
or simple mixtures produced by combinatorial
A single E2M28 rotary backing pump is used. chemistry or multiple parallel synthesis.
Samples may be introduced from a variety of
autosamplers, but the most usual method of

sampling is from 96 well microtitre plates

SBioLynx tool kit.

BioLynx

A suite of software tools for the interpretation
of data produced from the analysis of proteins,
peptides and oligonucleotides including: amino



acid sequence editor, nucleic acid sequence
editor, EMBL CD-ROM library compatibility,
protein mass fingerprinting, protein digestion
simulators, hydropathic profiles.

ProteinProbe interactive client-server
database search engine compatible with the
SwissPROT protein database and any other
FASTA formatted protein, oligonucleotide or
EST database.

MassSeq (le novopeptide

sequencing package)

MassSeq uses a rigorous probabilistic
algorithm to deducde novopeptide
sequence from the ESI-MS/MS
spectrum of peptides, typically
derived from protein digests.

MaxEnt

Using Maximum Entropy processing applied
to mass spectrometry data. MaxEnt aids the
enhancement of complex spectra. MaxEnt 1
allows the deconvolution of overlapping
multiply-charged spectra produced by the

analysis of protein mixtures and glycosylated The mass measurement accuracy of the

proteins. MaxEnt 2 Reconstruct gives
enhanced resolution

of m/z data within the mass range of the
mass spectrometer to give unambiguous
assignment of the charge state of
multiply-charged peaks. MaxEnt 3 is used to
deconvolute multiple charge state MS/IMS
data to a single charge state and subsume
higher mass isotopes into the lowest mass
isotope peak. The resulting data is used for
de novapeptide sequencing or database
searching.

Mass Range
Exceeding 20,000 Daltons.

Mass Resolution
10,000 (FWHM) on (M6H)*
from bovine insulin.

Precursor ion mass selection in
MS/MS mode

Variable down to 1 dalton at m/z 1000.
Variable down to 2 dalton at m/z 2000.
Variable down to 3 dalton at m/z 3000.

Full scan MS sensitivity

Full scan MS sensitivity

(i) Positive ion mode

The signal height obtained from a sample
consumption of 200 fmol of horse heart
myoglobin (16952 Da) will be greater than
166 ion counts (equivalent to 600 ion counts Full scan sensitivity in MS/MS mode
at 1GHz sampling frequency) on the most  The signal to noise from a consumption of 20
intense peak in the charge state envelope. A fmol of [GluY] -Fibrinopeptide B (1569 Da)
from a solution of 100 fmol/uL and at flow
myoglobin in 50/50 acetonitrile/water + 0.2% rate of 5puL/min will be greater than 30:1

solution of 200 fmol/mL horse heart
formic acid will be infused at a flow rate on the most intensée' pequence ion from
the MS/MS spectrum of the doubly
charged precursor ion.

of 5mL/min.

(i) Negative ion mode
The signal to noise obtained from the sample

consumption of 1 ng of raffinose will be (A) Nanoflow electrospray

greater than 200:1. A solution of 5 ng/mL Full scan sensitivity in MS/MS mode

raffinose in 50/50 acetonitrile/water (no

additives) will be introduced at 10mL/min. . . .
The signal to noise from a consumption of 2

fmol of [GluY] -Fibrinopeptide B (1569 Da)
from a solution of 500 fmol/pL concentration
in MeOH/H,0 + 0.2% formic acid solution,
using glass micropipettes with 1 or 2um tips,

The signal to noise ratio will be measured on
the (M-H) peak at m/z 503.

Mass Measurement accuracy

(with internal reference) will be greater than 30:1 on the most

frm | ] - intense ¥ sequence ion from the MS/MS
Q-Tof™ 2 under normal operating Condltlons’spectrum of the doubly charged precursor ion.

when at least one suitable peak of known . . . .

) i The integration period per spectrum will be
mass is present and which can be used as an .
) ) about 5 sec and data will be summed over
internal reference, is such that the RMS error
between the measured and the accepted

masses of peaks which have sufficient

a period appropriate for the required
consumption of sample.

intensity and ar(? free from interference from (B) Transform software
other masses will be less than 5 ppm over the(
range from 150 - 900 daltons.

Software for the determination of molecular
weight from a spectrum containing a series of

o multiply charged ions on an m/z scale by a
Acquisition Rates

) . transform of the data to a true mass scale.)

(i) oa-TOF pulse repetition rate

Variable up to 30,000 spectra/sec.
Mass measurement accuracy

(no internal reference)

Measured from the mean of five repeat

analyses of the globin from normal human

(i) Histogrammed spectra acquisition rates
over the range m/z 100 - 1000
a) Up to 4 spectra/sec for continuum

_ haemoglobin. Mass calibration to be
(profile) spectra at 3.6GHz TDC rate.

performed using the multiply charged globin
peaks from a separate analysis. The mean
measured mass shall be 15867.2 +0.5 Da and
the standard deviation of the mean <0.5 Da.

Precursor ion selection mass range in
MS/MS mode

Up to m/z 4000. It is recommended that a solution containing



free position and away from excessive

_ amounts of dust.
Power requirements

The instrument requires a single phase 50 - Gghe maximum ambient laboratory
Hz, 230V nominal power supply rated at 13A

temperature should not exceed’G0(86°F),
(UK) or 15A (Europe).

optimum temperature lies in the range
19 - 22°C (66 -72°F). Short term (1.5 hour)

In the USA and Canada a single-phase 50 — variations should be no more thafc2

60 Hz supply at 230V phase to neutral fused
and rated at 15A is required. Alternatively
two phases of a 50 — 60 Hz 208V phase to
phase, 3 phase supply,
may be used.

The relative humidity should not exceed 70%.

rated and fused at 15 . .
ﬁeat dissipated into the laboratory from the
instrument is about 1.2 kW.

An ional transformer is availabl .
optional transformer is available to The instrument conforms to IEC 1010 - 1

accommodate other supply voltages. . .
i 9 Pollution Degree 1 and Installation Category |l

Power consumption
P Exhausts

Typical power consumption excludin .
yp- P ] P 9 Separate vents are required to remove the API
ancillary equipment (computer, LC etc.)

gas exhaust and rotary pump exhaust from the
1.5kw.

laboratory.

Water supplies . .
Room size and access requirements

The h issi i h li i o
e heat dissipated into the cooling water is The Q-Tof™ 2 analyser unit is 730 mm (28.5

abou.t 4(;)0 V(\ftt_s' Ther:ypr:cal water ﬂOV\; b hinch) wide by 1320 mm (52 inch) deep and
required to |§S|patet e heat ge_nerate yi \?veighs 500 kg (1100 Ib). It is mounted on 4
turbo pumps is 35 L/hour for an inlet . . .

rolling casters, which allow the instrument to
temperature of about 2@ or 23 L/hour at an
inlet temperature of about 6 assuming an

outlet temperature of about 30.

be easily transported over smooth surfaces.

A separate table 1200 mm (47 inch) by 730
mm (28.5 inch) is supplied for the computer
Gases and regulators. .
. terminal.

Nitrogen:
bDry nggel-m 0'_' f.ree supplly regulated at 7 Doorways through which the instrument is to
ar si) minimum outlet pressure to -
( psi) P be transported should be a minimum of 770

provide mm (30.5 inch) wide.

nebulising and drying gas to the instrument

Collision gases:

Typically argon is used as the collision gas
for CID experiments other gases may be used
if required.

Supply must be pressure regulated at 50psi
max.

Environment
It is recommended that the instrument is sited
in an air conditioned laboratory, in a draught
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The Mass Spectrometry People

MICROMASS UK Limited
Floats Road

Wythenshawe

Manchester M23 9LZ

Tel: + 44 (0) 161 945 4170
Fax: + 44 (0) 161 998 8915
http://www.micromass.co.uk

UK Sales Desk, Tel: 0161 946 0565
USA Beverly MA, Tel: 978 524-8200
Canada Pte-Claire, Tel: 514 694-1200
EUROPE Weesp, Tel: +31 (0)294-480484
Netherlands Weesp, Tel: 0294-480484
Austria Achau, Tel: 022 3672 668
Belgium Vilvoorde, Tel: 02-2534550
France Villeurbanne, Tel: 04 72 14 89 00
Germany ldstein, Tel: 0130-817249
Sweden T by, Tel: 08-7567130
Switzerland Sissach, Tel: 061-9730800

Certificate No 951387
Micromass is a registered trademark of
Micromass Limited (Reg. U.S. Pat. & Tm. Off.).
Microsoft Windows NT is a registered trademark of
the Microsoft Corporation. No attempt is made to

supersede this or any other copyrights.

SPECIFICATION NOTE No. SN126/ICA Version 1
The product information in this document was correct
at the time of printing, however specifications are
subject to alteration without notice due to the
Micromass UK Limited philosophy of continual

product innovation and development and any
information contained herein should not be

construed as a contractual commitment by

Micromass UK Limited. All orders are accepted
subject to our current Conditions of Sale, copies of

which are available on request.

' Micromass Limited, September 1999
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