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Small Molecules

Introduction

Infrared laser desorption and ionization (IR LDI) has increased in
popularity as researchers search for a new ways to analyze
biomolecules. The main advantage of the technique includes the
ability to directly analyze “real-world” samples such as food and
medicine. IR lasers desorb and ionize sample material in one step
with little to no sample pretreatment. Atmospheric pressure (AP)
LDI sources using IR lasers operating at 3 micrometers have been
found particularly useful for the analysis of “water-rich® samples
such as biological tissue and aqueous peptide and protein
samples where water serves as a light absorbing matrix through
O-H vibration absorption. In this study, samples were analyzed
using an AP IR LDI source. Also, a systematic study of the
parameters that effect delivery, desorption and ionization of the
samples into an ion trap mass spectrometer were carried out.

Atmospheric Pressure IR & UV MALDI PDF lon
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Features

* Wavelength range: 2.7 to 3.1 or 3.0 to 3.4 ym

» Greater than 1 mJ pulse energy over entire tuning ranges
* Up to 20 Hz or 100 Hz repetition rates

* Optional 355 nm output for UV MALDI applications

» Two optical fibers for both UV and IR (Class | safety)

» Software control via USB for laser energy, wavelength, rep
rate, sample target and sample voltage

» Both matrix and "matrix-free” sample analysis
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Id-IR laser was interfaced via fiber to an

AP/MALDI PDF+ source (Masstech, Columbia, MD). The source
was connected to a LCQ Deca XP linear ion trap mass
spectrometer (Thermo Finnigan, San Jose, CA). The laser was
aligned with a 1.5 m high power germanium oxide fiber (Infrared
Laser Systems, Silver Spring, MD) using two 1" diameter silver

mirrors (mirror #1) and a

650 nm diode integrated into the laser.

J

A 17 diameter, 40 mm focal length CaF, lens (Lens #1) focused
the mid-IR laser light into the fiber. The output of the fiber was
directed to the sample target using a rectangular gold mirror

J

(Mirror #2), and focused to a 500 um spot size by a 1" diameter,

50 mm CaF, lens (Lens #

2)

Sample Preparation

A 3 uL droplet of each sample was added to the sample target
neat with no additives in the solution stated. Droplets were
irradiated with 2.94 um laser light at 20 or 100 Hz before
allowing to dry. A new sample was loaded for each wavelength
and sample voltages for wavelength, droplet lifetime and voltage

studies.

Mouse tissue sections were cut 18 um thick using a cryostat
(Leica Microsystems CM3050S) and attached to the sample
target neat with no additives or spiked with DMSO.
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A) Mass spectrum of angiotensin Il (MW = 1046 Da, 1
pmol) in water at 100 Hz. Singly (base beak) and doubly
charge protonated peaks observed.
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C) Dependence of angiotensin Il ion signal
intensity on mid-IR wavelengths. Highest ion signal
corresponds to O-H bulk water absorption (2.95 um)
and possibly water vapor absorption (2.73 um).
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Multiple charging effect observation over 50 scans
(1.8 min) of polyproline (MW = 1533 Da, 1 pmol) in
water at 20 Hz. A) Mass spectrum was obtained during
the first 10 scans. Predominately doubly charged
protonated peak observed. B) Mass spectrum was
obtained during last 10 scans. Base peak is now the
singly charged protonated ion signal.
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B) Signal intensity over angiotensin Il sample
droplet evaporation lifetime. Signal degrades
linearly for almost 2 min before increasing in the
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last 6 sec. Droplet lifetime = ~2.1 min.
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D) Dependence of angiotensin |l droplet lifetime on

mid-IR wavelengths. Rough correlation between

longest lifetimes observed and high sample absorption.
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Dependence of singly protonated polyproline ion

signal on sample target voltage. No apparent benefit

adding voltage to the sample target.
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Mass spectrum of Haloperidol (MW = 375.86

Da, 100 pg) in water at 20 Hz. Fragment (base
beak) with much weaker singly charged
protonated signal.
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Mass spectrum of Quinidine (MW = 324.42
Da, 100 pg) in urea at 20 Hz. Fragment (base
beak) with much weaker singly charged
protonated signal.
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Mass spectrum of Prazosin (MW = 383.4 Da,
100 pg) in DMSO at 20 Hz. Fragment (base
beak) with much weaker singly charged
protonated signal.
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Mass spectrum of the oligosaccharide A2F (MW =
2370 Da, 4 pmol) in water at 100 Hz. Singly
protonated ion signal (base beak) with numorous
adducts and fragments detected.
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MS/MS spectrum of Haloperidol in water.
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MS/MS spectrum of Qunilznidine in urea.
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MS/MS spectrum of Prazosm in DMSO °

450 500 550 600 650 700 750 800 850 900 950 1000

325

376
384

L

% 310 320 330 340 350 30370 380 390 400 410 420

\ 4
\ /
\ 4
\ U4
\ 4
\ U4
\ 14
\ /

\ 4
\ 4
\ 1
\ 4
\ 4
\ 4
\ /6 384
\ 4
179 \ ¥

\
\ 325 4
\ 4
\ /
\ 4
\ 4
\ /
4
\

100 200 300 400 500 600
m/z

m/z
798
A) Mass spectrum of neat adult wild-
type C57 mouse tissue section at 20
Hz
B) Mass spectrum of tissue spiked
with DMSO solution of Haolperidol,
Quinidine and Prazosin at 20 Hz.
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