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Abstract
The combination of laser capture microdissection and mass spectrometry represents a powerful
technology for studying spatially-resolved proteomes. Moreover, the compositions of integral
membrane proteomes have rarely been studied in a spatially-resolved manner. In this study, ocular
lens tissue was carefully dissected by laser capture microdissection and conditions for membrane
protein enrichment, trypsin digestion, and mass spectrometry analysis were optimized. Proteomic
analysis allowed the identification of 170 proteins, 136 of which were identified with more than one
peptide match. Spatial differences in protein expression were observed between cortical and nuclear
samples. In addition, the spatial distribution of posttranslational modifications to lens membrane
proteins, such as the lens major intrinsic protein AQP0, were investigated and regional differences
were measured for AQP0 C-terminal phosphorylation and truncation.

Introduction
Integral membrane proteins are targets for many pharmacological compounds and are crucial
to many cellular functions, such as ion regulation and transport, molecular recognition and
response, and energy transduction. About 30 to 40 percent of all human proteins are predicted
to be integral membrane proteins. However, given the highly hydrophobic nature of these
proteins and the analytical challenges they present, even basic characterization falls far behind
soluble proteins. The hydrophobic nature of membrane proteins results in poor solubility,
incomplete enzymatic digestion, and difficulties in protein separation and identification which
hinders the study of membrane proteomics and posttranslational modifications of these
proteins.

The spatial distribution of membrane proteins and their posttranslational modifications has
rarely been studied not only because of the difficulties of working with membrane proteins,
but also because of the lack of precise microdissection techniques. Laser capture
microdissection (LCM) has emerged as an ideal tool for selectively extracting individual cells
or area of tissue of interest with a microscopic region as small as 3–5 µm in diameter from
their natural environment.1–3 The major disadvantage of LCM is that it isolates minute amounts
of material which challenges detection limits of modern technologies. Recently, the
combination of laser capture microdissection (LCM) and highly sensitive mass spectrometry
has been applied to study the proteomics of specific areas of tissue;4–7 however, little work
has been done on membrane proteins.

The ocular lens has a relatively simple cellular composition with an anterior monolayer of
epithelial cells and the underlying fiber cells that form the bulk of the organ. Epithelial cells
differentiate continuously in the equatorial region into lens fiber cells that lie on the top of the
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older fiber cells. Fiber cell differentiation is accompanied by rapid cellular elongation with a
concomitant increase in plasma membrane surface area and loss of organelles.8 Unlike other
tissues, there is no lenticular cell turnover resulting in newly differentiated cells being added
to the lens mass on a continuous basis, in a concentric manner.9 Therefore, fiber cells in the
different regions of the lens are in different stages of differentiation, are of different age, and
are extensively modified in an age-dependent manner. Hence, although cellularly simplistic,
the ocular lens serves as an excellent model tissue for spatially-resolved proteomics studies.

The most abundant integral membrane protein in the lens is the major intrinsic protein (MIP)
now known to be a member of the aquaporin (AQP) family of membrane water channels, named
AQP0. AQP0 is essential for establishing proper fiber cell structure and organization10,
functions as a water-selective channel11, and has a role in fiber cell adhesion12.
Posttranslational modifications of AQP0 have been studied previously and include:
phosphorylation, deamidation, methionine oxidation and truncation. 13–19 When lenses were
manually dissected into 3–4 concentric regions these modifications were found to be
heterogeneously distributed in different lens regions15 and some may be associated with
cataract20. Considering the dramatic biochemical, physiological, and morphologic changes
involved in differentiation of lens epithelial cells into fiber cells as well as the subsequent aging
of fiber cells, it is reasonable that posttranslational modifications of proteins are spatially
distributed throughout the tissue corresponding to specific stages of lens fiber cell
differentiation and age. Understanding the differences of protein expression and
posttranslational modifications in these different aged fiber cells will help our understanding
of lens development and aging.

In this study, specific regions of lens tissue were isolated using LCM and the lens membrane
proteome was analyzed with particular attention to posttranslational modifications of the lens
major intrinsic membrane protein, AQP0. The LCM conditions to capture lens tissue and
subsequent membrane protein analysis by electrospray tandem mass spectrometry (ESI-MS/
MS) were optimized. Differential protein expression and spatially-distinct AQP0
modifications were repeatedly found in different bovine lenses. These studies demonstrate a
powerful new tool in the arsenal for investigating the spatially-resolved tissue distributions of
integral membrane proteins and their modified forms.

Methods
Materials

Bovine lenses were obtained from PelFreez Biologicals (Rogers, AK). Ammonium
bicarbonate, sodium fluoride, EDTA, urea, DTT, sodium hydroxide and trifluoroacetic acid
(TFA), were purchased from Sigma (St. Louis, MO). All HPLC grade solvents were purchased
from Fisher (New Jersey, NJ). Sequence-grade modified trypsin was obtained from Promega
(Madison, WI). RapiGest detergent was purchased from Waters Corp. (Milford, MA).

Frozen tissue sectioning
Frozen bovine lenses were quickly decapsulated by briefly placing under running water and
using forceps to pull off capsule. The decapsulated lenses were attached to a chuck with optimal
cutting temperature (OCT) medium (Tissue-Tek®, Sakura Finetek, Torrance, CA) or
encapsulated with OCT. Lenses were sectioned equatorially in a cryostat (HM505E Microm,
Walldorf, Germany) at −20°C. 12 µm sections were cut through the whole lens, but certain
sections were collected for LCM as indicated in Figure 1. Sections were picked up by
Fisherbrand Superfrost/Plus slides (Fisher Scientific, Pittsburgh, PA) coated with a thin layer
of anhydrous ethanol and frozen immediately in a chilled slide box on dry ice. After sectioning,
sections were stored in a slide box at −80°C until needed.
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Section staining, dehydration, and LCM
Frozen tissue sections were thawed and partially air dried. Slides were immediately fixed in
75% ethanol for 1 min. After fixation sections were placed in water for 1 min to remove any
OCT remaining on the sections followed by dehydration through a series of graded ethanol
and xylene washes: 75% ethanol for 1 min, 95% ethanol for 1 min, 95% ethanol for 1 min,
100% ethanol for 1 mins, 100% ethanol for 2 mins, xylene for 5 mins (2X). Following
incubation in xylene, sections were dried for 15 mins in a dessicator. One section from each
region of the lens was stained with hematoxylin and eosin to guide the capture.

LCM was performed using a PixCell® II instrument (Arcturus, Mountain View, CA). Specific
tissue sections were captured using a 30µm diameter laser beam at 70–100 mW power with a
pulse duration of 3 ms. In this experiment, the outer cortex from each section and the nucleus
from the equator sections were captured (Figure 1). For outer cortex samples, 7 concentric cell
layers (30 µm per layer) were captured from the very edge of each section. For some anterior
sections, a thin dark region of tissue was apparent after dehydration which is believed to be
the epithelium cell layer. Once this dark edge was found, the capture was performed adjacent
to it to avoid collecting epithelial cells. For nuclear samples, a circular area with a radius of 15
laser beam diameters (450 µm) was captured from the centers of the equator sections. Tissues
collected from homogeneous populations of cells were captured on three caps from four to
eight serial sections of each region of the lens (a total of 3,000–4,000 laser shots) and films
were pooled together.

Membrane protein preparation
After microdissection, the LCM caps were inserted into an Eppendorf tube containing buffer
(200 µL 20 mM ammonium bicarbonate buffer containing 7 M urea, 5 mM EDTA, 10 mM
NaF and 1 mM DTT, pH8 ). The tube was placed upside down and incubated at 4°C for 30
mins. The tube was centrifuged at 9, 0000 g for 10 min. and the supernatant was discarded.
This washing process was repeated three times. The films on the caps were removed, combined
and washed with the above buffer twice followed by separate washes with: 0.1 M NaOH, water,
95% ethanol and water (X5). A blank film was treated in the same way as above to identify
any potential contamination from the film. To compare LCM results to results from manually
dissected tissue a very thin layer of lens tissue was cut from the anterior region of the
decapsulated frozen bovine lens using a razor blade. This tissue was homogenized in the same
ammonium bicarbonate buffer as above. The homogenate was centrifuged at 90,000 g for 30
mins and the pellets were collected. The pellets were washed in the same way as above to
collect the membrane proteins.

Trypsin digestion
100 µL of 0.1% RapiGest (in 50mM ammonium bicarbonate buffer) and 100 ng of trypsin
were added to the Eppendorf tube containing LCM films. The tubes were incubated at 37 °C
for 24 hours and digestion was stopped by adding TFA to a final concentration of 0.5%. The
sample was incubated at 37°C for 30 mins and centrifuged at 2,0000 g for 5 mins to remove
the by-products of the RapiGest detergent. The supernatant was collected and dried in a
SpeedVac.

NanoLC-ESI/MS/MS
Tryptic peptides were reconstituted in H2O (0.1% TFA) and analyzed by HPLC-ESI-MS/MS.
The peptides were separated on an Ultimate Nano-LC system equipped with a Switchos
(Dionex, Germany). Samples were desalted on a trap column (PepMap, C18, 5µm particle size,
300µm i.d. × 5mm, 100 Å pore size) for 4 mins with a 20 µL/min flow rate and then eluted
from an analytical column (PepMap C18, 150 mm × 75 µm, 3 µm, 100 Å, Dionex, Germany)
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using the following gradient: 0–80 mins: 2–50% ACN (0.02% HFBA), 80–100 mins: 50–95%
ACN (0.02% HFBA) with a 0.18 µL/min flow rate. The flow was directly infused into a nano-
ESI-LTQ mass spectrometer (Thermo Electron, San Jose, CA). The mass spectrometer was
operated in data dependent mode with the top 5 most abundant ions in each mass spectrum
being selected for subsequent MS/MS scans using a normalized collision energy of 35%. Mass
spectra were acquired over a m/z range of 360–2000. Dynamic exclusion (repeat count 2, repeat
duration 0.5 min., exclusion duration 3 min.) was enabled to allow detection of less abundant
ions.

Data analysis
All MS/MS spectra were searched with Bioworks (version 3.3, Thermo Electron, San Jose,
CA) using the Swiss-Prot bovine protein database. Peptide identifications were made according
to the following criteria: cross-correlation (XCorr) values were at least 1.5 for +1 charged ions,
2.0 for +2 charged ions, and 2.5 for +3 charged ions; and protein probability scores less than
0.001. Proteins identified by only one peptide were excluded from the final analysis. Potential
posttranslational modifications including deamidation, phosphorylation, methionine
oxidation, and truncation were considered in the searches. All MS/MS spectra used to assign
posttranslational modifications presented in this paper were manually verified. False positive
rates were determined by comparing peptides and proteins identified using the criteria for
matching described above and searching a reversed Swiss-Prot bovine database. The calculated
rates were 6.3% at the peptide level and 0.66% at the protein level (requiring two peptide
matches).

For quantitative analysis, selected ion chromatograms were generated by specifying the mass-
to-charge ratio of a predicted peptide (+/− 1 m/z unit) and the chromatogram was subjected to
three-point Boxcar smoothing using the Qual Browser program of the Xcalibur software. Peaks
were detected using ICIS peak detection algorithm. Peak area integration was accomplished
using Xcalibur’s default options.

Results
Optimization of LCM conditions

Sections were treated in different ways to optimize lenticular tissue capture. The cortical
regions of the lens attached to the slides very tightly and resulted in poor laser-induced transfer
to films, whereas the nuclear regions of the lens easily detached from the slides. A thin layer
of anhydrous ethanol on the slides promoted tissue attachment to the glass slides while
maintaining the quality of the sections. Sections were partially air dried before fixation by 75%
ethanol to avoid detachment of the nucleus during fixation and water washes. In addition it
was found that a 1 min. water wash after fixation was an essential step to promote efficient
tissue transfer to LCM caps.

One section from each of the three lens regions (anterior, equator, and posterior) was stained
using hematoxylin and eosin and showed that cortical tissue was more lightly stained than
nuclear tissue. For outer cortex samples, 7 concentric layers (7 × 30 µm laser diameter) were
captured corresponding to the outer region of the lightly stained outer cortex of the lens. The
nucleus sample was captured from the heavily stained center of the equator section. Generally
about 3000–4000 laser shots were taken per cap which took about 20 mins. Digital images
were taken of tissue before and after microdissection (Figure 2).

Protein identification and comparison of homogenized control and LCM samples
Typically 60–90 proteins were identified from each LCM sample. A summation of results from
12 LCM samples revealed a total 170 proteins identified of which 136 proteins were identified
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with more than one peptide match. These 136 proteins are listed in Table A of the supporting
information. A general summary of protein identification frequency is provided in Table 1.
Lens membrane proteins including AQP0, MP20 and gap junction proteins (connexin 50 and
connexin 46) were present in all of the samples with sequence coverage ranging from 16% to
45%. AQP0 peptides identified in all samples include: 188–196, 239–259, 234–238, and 229–
238phosphorylated. AQP0 229–233 was observed in 11 of the 12 experiments, 242–259 was
observed in 10 of 12 experiments and 227–233 appeared in 8 of 12 experiments. Lens specific
cytoskeletal proteins filensin and phakinin (CP49), often seen in lens membrane preparations,
were also detected in every sample examined. Many other integral membrane and membrane
associated proteins were also observed including transporters, receptors, and cell adhesion
molecules. Figure 3 indicates the subcellular localization of identified proteins determined
based on Swiss-Prot database annotations. The signal of many proteins was sufficient to
identify posttranslational modifications such as phosphorylation, truncation, deamidation, and
methionine oxidation. At least 7 phosphorylation sites in connexin 50 and one phosphorylation
site in filensin were identified in the LCM samples (data not shown). Other phosphorylation
sites are discussed below. Even though LCM samples were extensively washed, the highly
abundant crystallin proteins remained in the samples in significant amounts; however, the
crystallin signals have been dramatically decreased by washing. Predicted integral membrane
proteins identified comprise 28% of all of the proteins identified in the sample and when
combined with cytoskeletal proteins comprise 50% of proteins identified. Strong signals
corresponding to AQP0 and connexin 50 peptides can be seen in the base peak chromatogram
(Figure 4).

To investigate the effect of LCM on the observed protein profiles, a very thin layer of lens
tissue was gently dissected from the anterior of the lens using a razor blade. Since the tissue
was collected from the very anterior edge of the lens, it is thought that this sample has a very
similar composition to the laser captured anterior outer cortex sample. All of the proteins
identified in the manually dissected sample were also present in the LCM samples. The extent
of protein sequence coverage of the major membrane proteins was very similar between the
two samples; and a comparison of base peak chromatograms (Figure 4) indicates comparable
signals for AQP0 and connexin 50 between LCM and manually dissected samples.

A comparison of proteins identified from different laser captured regions of the lens revealed
similar profiles among cortical regions but some differences between cortical and nuclear
regions. Proteins identified in all cortical samples but absent from the nuclear samples included:
Desmin (O62654), Tubulin beta-2B chain (Q6B856), Catenin beta-1(Q0VCX4), Ezrin
(P31976), Neuronal cell adhesion molecule (Q6Q146). All of these proteins are cell adhesion-
related membrane proteins or cytoskeletal proteins. Other cytoskeletal protein such as vimentin
and spectrin were positively identified but with very low sequence coverage in the nucleus
which may indicate either low abundance of these proteins in the nucleus or high levels of
posttranslational modification.

Identification of posttranslational modifications in the C-terminal of AQP0
The major posttranslational modifications in AQP0 reported previously were found in all LCM
samples including: methionine oxidation, deamidation, phosphorylation, and truncation. In this
study, we are mainly interested in the spatial distributions of these posttranslational
modifications. Two major modifications (phosphorylation and C-terminal truncation) were
carefully analyzed quantitatively to investigate spatial differences.

Phosphorylation—Several major phosphorylation sites of bovine lens AQP0 reported
previously were found in all LCM samples including: Ser 235, Ser 243 and Ser 245. A very
small amount of Ser 231 phosphorylation was also found in the nucleus sample. The relative
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amounts of phosphorylation at these major sites was investigated by calculating the ratio of
phosphorylated peptides compared to the unphosphorylated counterparts assuming similar
ionization efficiencies of the peptides used in the calculation21. The result is shown in Figure
5.

As reported previously18, when Ser 235 is phosphorylated, tryptic cleavage is blocked and the
observed phosphorylated peptide includes residues 229–238, whereas in the unphosphorylated
situation, peptide 229–238 is efficiently cleaved into two peptides (229–233 and 234–238).
The ratio of peak area of peptide 229–238 with Ser 235 phosphorylated to the peak area of the
unphosphorylated peptide 234–238 was used to compare the relative percentage of
phosphorylation within the different regions of the lens. The mean percentage of Ser 235
phosphorylation in four different regions of the lens was 7.3±0.5 (n=3) in the anterior cortex,
9.5±0.8 (n=3) in the posterior cortex, 22.4±2.7 (n=3) in the equatorial cortex and 62.4±11.5
(n=3) in the nucleus. The levels of phosphorylation at Ser 235 in the anterior cortex and
posterior cortex were not significantly different (p > 0.01). However, the levels of
phosphorylation at Ser 235 were significantly different in the equatorial cortex and in the
nucleus (p < 0.01), and both were significantly different from the anterior outer cortex and
posterior outer cortex (p < 0.01) (See Figure 5(A)).

Careful examination of the MS/MS spectra of the peptide 239–259 with one Ser phosphorylated
revealed that both Ser 243 and Ser 245 could be phosphorylated and the singly phosphorylated
peptides coeluted. Therefore, calculation of the total percentage of phosphorylation includes
both sites. The results are shown in Figure 5(B), which indicates that the levels of
phosphorylation of Ser 243 and Ser 245 in the regions analyzed are very similar (approximately
10–15%) and the differences among regions are not statistically significant.

C-terminal truncation of AQP0—C-terminal truncation was detected in the nucleus of the
bovine lens. All the MS/MS spectra of the truncated peptides were manually verified. The
relative level of truncation at each site was calculated as the ratio of the peak area of each
truncated peptide to the peak area of the expected tryptic peptide containing residues 239–259.
The results are shown in Figure 6. Truncation was rarely detected or the levels of truncation
were extremely low in all of the outer cortex samples. The major truncation sites in the nucleus
include: N246, T252, G253, E257 and T260. Since the proteins were digested by trypsin
(expected to produce a 239–259 peptide), only miscleaved 239–260 was detected for T260
truncation. If trypsin cleaved at K259 of the T260 truncated form of the protein, the resulting
product would be a threonine residue that is undetectable in this experiment. Therefore, the
level of truncation at T260 may be significantly under-estimated. Nevertheless, significant
levels of truncation at T260 were observed in all of the nucleus samples while this truncation
was not detected in any cortex sample.

Truncation of connexin 50 and connexin 46
Glutamic acid, E290, was previously reported to be a calpain cleavage site,22 In this study,
truncation products of connexin 50 at E290 were detected in the nucleus samples and
occasionally detected in the anterior outer cortex samples albeit at very low levels. Truncation
products of connexin 46 at D124 and L255 were also detected in the nucleus samples. The
selected ion chromatograms for these truncation products are shown in (Supplemental Data
Figure A).

Discussion
The combination of LCM and mass spectrometry has been previously employed for proteome
analysis and biomarker discovery; however, the present study is the first study to use this
powerful approach to investigate the spatial distribution of analytically challenging integral
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membrane proteins and their posttranslational modifications. The difficulties of investigating
membrane proteins are primarily due to their poor solubility; however, the LCM approach used
here has advantages for sample preparation of insoluble proteins. After LCM, membrane
proteins cannot be extracted from the films by mass spectrometry compatible buffers; therefore,
samples can be extensively washed to remove soluble proteins and trypsin digestion can be
carried out directly on the films. A blank film was treated in the same way as the samples and
analyzed by LC-MS/MS revealing no significant contaminations that prevented protein
analysis. Trypsin digestion was most efficient on the film when RapiGest was used. Compared
to the homogenized sample, LCM samples had higher crystallin signal most likely because
those proteins are buried in the films making them difficult to remove by simply washing
protocols.

When all tandem mass spectra were searched against the Swiss-Protein bovine database, 136
proteins were identified with at least two peptide matches. 50% of these proteins corresponded
to predicted membrane or cytoskeletal proteins, which indicates that levels of soluble proteins
had been reduced during sample preparation. A comparison of the proteins expressed in the
different lens regions indicated that several cell adhesion-related or cytoskeletal proteins were
not found or found at very low abundance in the nucleus of the lens. These results are consistent
with previous reports, for example, cadherin and catenin were reported to be present in the
cortical fiber cells but absent in the nucleus23, 24. Moreover, neuronal cell adhesion molecule
has been found only in the cortex of the lens23. Vimentin25 and spectrin26 were also reported
to be absent in the nucleus. In the present experiments these proteins can be detected in the
nucleus, but the sequence coverage was extremely low suggesting low abundance.

Sufficient signals were obtained from LCM samples to examine protein posttranslational
modifications. Modifications to AQP0 play important roles in its function in the lens and may
be linked to fiber cell differentiation. For example, phosphorylation affects calmodulin binding
which regulates water permeability27. Also, truncation is predicted to affect the interaction of
AQP0 with lens specific cytoskeletal proteins filensin and CP49.28 Therefore, spatial definition
of AQP0 modifications is critical to understanding AQP0 function in lens development, aging,
and cataractogenesis.

Serine 235 has been reported to be the major phosphorylation site in AQP0 and resides in a
very conserved region in vertebrate AQP0s.17, 18 The results reported in this study indicate the
interesting finding that the levels of phosphorylation of S243 and of S245 do not significantly
change in different lens regions. The level of S235 phosphorylation is highest in the nucleus
and lowest in the anterior and posterior regions. This result implies that the level of S235
phosphorylation may be spatially regulated. Further study of phosphorylation in other regions
of the lens is needed to draw definitive conclusions.

Age and fiber cell specific C-terminal truncation of AQP0 has been reported previously.15–
17 In the present study, truncation of AQP0 at several sites was detected from the limited LCM-
derived samples. Although considerable variability was observed in the quantification of
truncation products, the locations of major truncation sites in the bovine lens were consistent
among samples. The level of truncation in the outer cortex was not detectable or very low, but
high in the nucleus, which is consistent with previous published results.15–17 The major site
of truncation in the bovine lens nucleus was found at T260, whereas, the major sites of
truncation in human lens were reported at N246 and N259.16–17 This may simply result from
the difference between species or from an artifact of the analysis. In the bovine lens, residue
259 is a lysine, which is a trypsin cleavage site; therefore, any in vivo K259 truncation cannot
be detected in the present experiment.
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Considering the structural and functional importance of integral membrane proteins and
mechanisms for their regulation, it is extremely valuable to investigate the spatial distribution
of these proteins and their posttranslational modifications. The alteration in these proteins in
the lens, for example, could potentially lead to the development of cataract. The present study
demonstrates that the combination of LCM and mass spectrometry make it possible to study
integral membrane proteins and their posttranslational modifications in a spatially-resolved
manner. The application of this approach to more complex tissues should prove highly
productive in the search for disease mechanisms and therapeutic targets.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
A diagram of a lens that indicates the anterior, equatorial, and posterior sections used for laser
capture microdissection. Four regions of the lens, shaded in black, were the captured and
subjected to proteomic analysis.
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Figure 2.
Images of the laser capture microdissected bovine lens anterior cortical tissue. A) H&E stained
tissue before LCM, B) optical image of tissue section after laser capture but before tissue
removal, C) optical image of tissue section after LCM and tissue removal, and D) optical image
of captured tissue on the LCM cap.
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Figure 3.
Summary of the cellular localization of the identified proteins. 136 proteins identified in the
12 samples were sorted based on the known cellular localization listed in the Swiss-Prot
database annotation.
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Figure 4.
Base peak chromatograms from LC-MS/MS analysis. Base peak chromatogram indicating
major AQP0 tryptic peptide signals from: A) anterior cortex laser capture microdissected
sample and B) lens homogenate from manually dissected anterior cortex. Major AQP0 and
connexin 50 peptides are highlighted in bold font.

Wang et al. Page 13

J Proteome Res. Author manuscript; available in PMC 2009 September 9.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Figure 5.
The spatial distribution of AQP0 C-terminal phosphorylation. The relative percentage of
phosphorylation in the different regions of the lens are expressed by the ratio of
phosphorylation. The ratio of S235 phosphorylation = peak area of phosphorylated 229–238/
peak area of unphosphorylated 234–238; the ratio of phosphorylation on S243 or S245= peak
area of mono-phosphorylated 239–259/ peak area of unphosphorylated 239–259. The ratios of
phosphorylation are plotted: (A) S235 phosphorylation and (B) S243 or S245 phosphorylation.
A single asterisk (*) indicates significance compared to the anterior outer cortex. A double
asterisk (**) indicates significance compared to the equator outer cortex (p< 0.01). AC, anterior
cortex; EC, equatorial cortex; PC, posterior cortex; N, nucleus.
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Figure 6.
C-terminal truncation of AQP0 in bovine lens. C-terminal truncation of AQP0 was rarely
detected in the outer cortex samples (not shown), but was detected in all of the nucleus samples
(gray bars). The relative level of truncation at each site was calculated as the ratio of the peak
area of each truncated peptide to the peak area of peptide 239–259.
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Table 1
Summary of protein identification with multiple peptides hits from laser captured bovine lens cells:

Number of proteinsa Number of times identified

21 12

9 11

1 10

11 9

6 8

2 7

3 6

6 5

6 4

12 3

21 2

38 1

Total : 136
a
Results from 12 LCM experiments: four regions per lens dissected and analyzed in triplicate.
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