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e Adult males of the Glandulocaudine subfamily of e A. anisitsi was euthanized by submersion in
fish, such as the Bloodfin Tetra (Aphyocharax buffered tricaine methanesulfonate for 10
anisitsi), have modified caudal-fin scales associated minutes and the gill glands were surgically
with hypertrophied glandular tissue.!!! exposed.

e Detection of diverse of molecular classes by direct analysis of
unprocessed tissue using LAESI-MS demonstrates its potential for the
simultaneous detection of small metabolites, lipids and peptides/proteins
from biological samples.

e No such glands are present in females or immature
males and the functions of these glands are not
established.

e A unique protein that was found only in the mature male gill glands
using rapid screening by LAESI-MS can be related to the function of this
modified organ.
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e Gill glands were ablated by mid-infrared
radiation at 2940 nm produced by a Nd:YAG
laser driven optical parametric oscillator (OPO).

e In situ analysis of the exposed gill glands for MS
metabolites, lipids and proteins could provide

further insight into their functions.

e Electrospray intercepted and ionized the
neutrals produced by the ablation and the
generated ions were analyzed by a mass
spectrometer (MS) (see Fig. 1).

e Laser ablation electrospray ionization (LAESI) mass
spectrometry (MS)!23! is employed to

y ;
e Alignment of the laser beam on the sample was Fig. 1. Schematic of LAESI-MS for analysis of A. anisitsi gill glands.
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LAESI-MS of Gill Gland Metabolites and Lipids Peptides and Proteins in A. anisisi Glands
Over 120 small metabolites (m/z < 600 range) and Mass spectrum of the gill glands of sexually matured male showed the presence of multiply charged ions in the +6 to +10 charge
lipid-related species (600 < m/z < 900) were found in states corresponding to a protein with a molecular weight of 11.38 kDa (denoted by red) (see inset in Fig. 3b), which is absent in
~. a typical LAESI mass spectrum (Fig. 2). Examples are: the unmodified areas of the male specimen (see Fig. 3a) and in the corresponding area of the female specimen (see Fig. 3c).
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A. anisitsi contains approximately two hundred different ions
corresponding to metabolites, lipids and proteins/peptides. PC = Glycerophosphocholines, PE = Phosphatidylethanolamines

Fig. 3. Deconvoluted high-mass section of LAESI mass spectrum revealed the presence of peptides and proteins in (a)
unmodified male gland, (b) modified mature male gland and (c) female gland.
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