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Abstract

Mitogen-activated protein kinase (MAPK) signaling has been implicated in a wide range of neuronal processes, including
development, plasticity, and viability. One of the principal downstream targets of both the extracellular signal-regulated
kinase/MAPK pathway and the p38 MAPK pathway is Mitogen- and Stress-activated protein Kinase | (MSKI). Here, we
sought to understand the role that MSK| plays in neuroprotection against excitotoxic stimulation in the hippocampus. To this
end, we utilized immunohistochemical labeling, a MSK/I null mouse line, cell viability assays, and array-based profiling
approaches. Initially, we show that MSK1 is broadly expressed within the major neuronal cell layers of the hippocampus
and that status epilepticus drives acute induction of MSK| activation. In response to the status epilepticus paradigm, MSK/
KO mice exhibited a striking increase in vulnerability to pilocarpine-evoked cell death within the CAl and CA3 cell layers.
Further, cultured MSK/ null neurons exhibited a heighted level of N-methyl-D-aspartate-evoked excitotoxicity relative to
wild-type neurons, as assessed using the lactate dehydrogenase assay. Given these findings, we examined the hippocampal
transcriptional profile of MSK/ null mice. Affymetrix array profiling revealed that MSKI deletion led to the significant
(>1.25-fold) downregulation of 130 genes and an upregulation of 145 genes. Notably, functional analysis indicated that a
subset of these genes contribute to neuroprotective signaling networks. Together, these data provide important new insights
into the mechanism by which the MAPK/MSKI| signaling cassette confers neuroprotection against excitotoxic insults.
Approaches designed to upregulate or mimic the functional effects of MSK| may prove beneficial against an array of
degenerative processes resulting from excitotoxic insults.
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has been shown to function as both a regulator of neuro-
protective and cell death signaling pathways (reviewed in
Hetman and Xia, 2000; Zhuang and Schnellmann, 2006;
Cagnol and Chambard, 2010; Martin and Pognonec, 2010;
Subramaniam and Unsicker, 2010). Along these lines, a
large number of in vitro and in vivo studies have shown that
the abrogation of ERK/MAPK signaling suppresses neur-
onal death induced by multiple apoptotic- and necrotic-
mediated mechanisms (Alessandrini et al., 1999; Kuroki
et al., 2001; Lesuisse and Martin, 2002; Pedersen et al.,
2002; Park et al., 2004). In contrast with these findings,
studies have also shown that the ERK/MAPK pathway
facilitates neuronal cell survival (reviewed in Ballif and
Blenis, 2001; Portt et al., 2011). For example, ERK/
MAPK signaling has been shown to stimulate precondi-
tioning-mediated neuroprotection (Gonzalez-Zulueta
etal., 2000; Bickler et al., 2005) and to drive the expression
of neuroprotective genes, including BCL-2 and BDNF
(Hetman et al., 1999; Cheng et al., 2013).

These profoundly discordant observations regarding
ERK/MAPK signaling and cell viability may be explained
by the route of injury, duration of activation, and the
subcellular localization of ERK (Hetman and Xia, 2000;
Zhuang and Schnellmann, 2006; Cagnol and Chambard,
2010; Martin and Pognonec, 2010). Here, we chose to fur-
ther our understanding of the role of MAPK signaling in
neuroprotection by focusing on one of its principal effector
kinases: Mitogen- and Stress-activated protein Kinase 1
(MSK1). MSK1 (and its homolog MSK2) is a serine/
threonine kinase that is formed by two distinct functional
domains: an autoregulatory C-terminal kinase and an N-
terminal substrate kinase (reviewed in Hauge and Frodin,
2006; Arthur, 2008; Reyskens and Arthur, 2016). In add-
ition to its regulation by the ERK/MAPK cascade, MSK 1
is downstream of the p38/MAPK pathway (Deak et al.,
1998; McCoy et al., 2005).

MSK1 is localized to the cell nucleus and functions as a
regulator of chromatin structure and transcription factor
activation. For example, MSK 1 phosphorylates histone H3
and the transcription factors ATF-1 and CREB (Wiggin
et al., 2002; Soloaga et al., 2003; and reviewed in Arthur,
2008; Vermeulen et al., 2009; Reyskens and Arthur, 2016).
Notably, via its phosphorylation of CREB at Ser133 (and
the resulting increase in CRE-mediated gene expression),
MSKI1 appears to be a key route by which the ERK/
MAPK pathway triggers long-term forms of neuronal plas-
ticity. Consistent with this idea, MSK/-deficient mice exhi-
bit an array of synaptic and cognitive deficits (Chwang
et al., 2007; Karelina et al., 2012; Correa et al., 2012).
Further, MSK1 regulates progenitor cell proliferation in
the subgranular zone of the dentate gyrus (Karelina
et al., 2015), which could also contribute to the cognitive
deficits observed in MSK/ null mice.

As with signaling via the ERK/MAPK pathway (an
upstream effector of MSK1), there are divergent findings

regarding the role of MSK in cell death signaling, with
reports showing that MSK is both protective and can
enhance vulnerability to stress stimuli (Hughes et al.,
2003; Kannan-Thulasiraman et al., 2006; Lang et al.,
2015). Here, we furthered this line of inquiry and provide
data showing that the MSK 1 pathway plays an important
role in conferring resistance against seizure-evoked
cell death.

Materials and Methods
Mice

MSKI~/~ mice (also referred to here as MSKI null mice)
and MSKI'" (also referred to here as MSK1 WT mice)
were provided by Dr. J. Simon C. Arthur (University of
Dundee, Dundee, Scotland) and bred at the Ohio State
University. MSK 1™/~ and MSK1 WT mice were geno-
typed via PCR profiling of DNA isolated from tail biop-
sies: The PCR cycling conditions and primers are
described by Wiggin et al. (2002). The MSKI~/~ deletion
line was bred into a C57BI/6 line for >10 generations. For
the experiments shown in Figures 2(d) and 3 to 7, which
constitute the cell death profiling and array assays,
experimental mice were derived from MSKI"/~ breeder
cages; hence, MSKI™* (WT) and MSK 17/~ littermates
with the same genetic background were used. Standard
C57Bl1/6 mice, originally acquired from Jackson Labs,
were used for the MSK 1, pMSK 1, and pERK1/2 expres-
sion profiling assays (Figures 1 and 2(a), (b), (c), (e), and
(). For all studies, adult, 6- to 14-week-old mice were
used. Animals were entrained to a standard 12:12 light/
dark cycle and were allowed ad [libitum access to water
and food. The studies reported here were conducted in
compliance with the Ohio State University Institutional
Animal Care and Use Committee guidelines.

Pilocarpine-Induced SE

The pilocarpine model was used to induce status epilepti-
cus (SE) (Curia et al., 2008). Initially, mice received an
intraperitoneal (IP) injection of atropine methyl nitrate
(1.3 mg/kg in saline, Sigma, St Louis, MO). Thirty minutes
later, mice were IP injected with pilocarpine (310 mg/kg,
Sigma) diluted in physiological saline to evoke SE. The
Racine grading scale (Racine, 1972) was used to assess
seizure magnitude and SE onset. SE was defined as mul-
tiple Stage 5 motor seizures (tonic-clonic seizures observed
in all four limbs, which resulted in a loss of balance) that
persisted for >3 h. SE was not terminated with diazepam.

Immunohistochemistry

For all histological analysis, mice were sedated using
ketamine/xylazine anesthetic (ketamine: 120mg/kg of
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Figure 1. MSKI expression in the hippocampus. (a) Immunohistochemical labeling revealed MSK| expression within the principal
hippocampal cell layers (CAl, CA3, and GCL). Bar: 400 pm (low magnification image). Bar: 50 um (high magnification image). (b)
Immunofluorescent double labeling for MSK | and NeuN; colocalized expression was observed in the CAl, CA3, and GCL. CAl panel:
Arrows denote a subset of cells with high MSK| expression. CA3 panel: Arrowheads denote nonneuronal cells with high MSK | expression.
SR: stratum radiatum. GCL panel: Boxes denote hilar interneurons with limited MSK| expression. (c) PCR-based genotyping of the
targeted (—/—) and WT (4/+) MSK] allele; tail biopsies were processed from two animals from each genotype. (d) Immunohistochemical
labeling (top panel) and Western blotting (bottom panel) were used to confirm the loss of MSKI protein in MSK/ null mice.

body weight and xylazine: 24 mg/kg body weight), and
tissue was fixed using transcardial perfusion with paraf-
ormaldehyde (4%) diluted in phosphate-buffered saline
(PBS). Isolated whole brains were then postfixed in par-
aformaldehyde (4% for 4h at 4°C) followed by cyropro-
tection using 30% sucrose. Stereotaxic coordinates from
anterior to posterior from bregma: —1.40 to —2.20 mm
were used to cut 40-um coronal sections through the
dorsal hippocampus.

Immunolabeling commenced with a series of wash
steps in PBS, followed by incubation in PBS with 0.3%
hydrogen peroxide. Next, the tissue was blocked (2h at
room temperature) using 10% normal goat serum or 3%
normal horse serum diluted in PBS with 1% Triton X-100
(PBST). Sections were then immunolabeled (overnight at
4°C) using rabbit polyclonal anti-pMSK1 (1:1,000 dilu-
tion, Cell Signaling, Danvers, MA; catalog number: 9594)
or rabbit polyclonal anti-pERK1/2 (1:1,000 dilution, Cell
Signaling, catalog number: 9101). Next, the tissue was
processed using the ABC labeling method and then incu-
bated with horseradish peroxidase (HRP) avidin (Vector
Labs; San Carlos, CA). Visualization of the immunola-
beling was achieved by incubating the tissue with nickel-
intensified diaminobenzidine substrate (Vector Labs) for
HRP. Tissue was then mounted on gelatin-subbed slides,
cleared with xylenes and coverslipped using Permount

(Fisher Scientific). Photomicrographs were acquired
using a Leica DM IRB microscope (Nussloch, Germany).

Cresyl Violet Staining

Mice were transcardially perfused, as described earlier,
and 40-pm-thick sections through the hippocampus
were mounted on gelatin-coated slides, dehydrated in
alcohol, and stained in cresyl violet solution (0.3%).
Next, the sections were destained (0.1% glacial acetic
acid in 95% ethanol), cleared with xylenes, and finally
coverslipped with Permount. Photomicrographs were
acquired as described earlier.

Fluoro-Jade B

Fluoro-Jade B (FJB) labeling was performed using the
methods described in Choi et al. (2007). Image collection
was performed using a Zeiss 510 confocal microscope.

Cell Quantitation

Photomicrographs of cresyl violet and FJB-labeled cells
were acquired at 40x magnification, and digital images
were captured and data quantified using MetaMorph soft-
ware (Universal Imaging, West Chester, PA). Quantitation
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was performed on the CA1, CA3, and hilar regions of the
hippocampus. The hilus was defined as the region between
the lower and upper granule cell layer (GCL) blades. The
total number of FJB- and cresyl violet-positive cells in each
of four dorsal hippocampal sections were counted. Each
section was separated by a 200-pum interval (stereotaxic
coordinate AP, approximately —1.40 to —2.20mm). Cell
counts were averaged for each animal and then used to
generate group mean + SEM values for each condition.
For the 3-day post-SE data sets, six to eight mice were
used for each group; for the 6-week time points, four to
six animals were used for each group. Data are reported as
the mean + the SEM for each condition. Mean values were
statistically analyzed between cell layers (e.g., control vs.
experimental) using the Student’s 7 test, and a p < .05 was
considered significant.

Immunofluorescent Labeling

Sections were washed with PBS and then blocked (2h
room temperature) with 10% normal goat serum in
PBST. Next, sections were incubated overnight (at 4°C)
with a rabbit polyclonal total MSK 1 antibody (1:500 dilu-
tion, Cell Signaling, catalog number: 3489) and with a
mouse monoclonal anti-NeuN antibody (1:1,000 dilution,
Millipore, Billerica, MA; catalog code: MAB377). Tissue
was then washed 5x in PBST and incubated for 2h (at
22°C) with goat polyclonal Alexa 488- and donkey poly-
clonal Alexa 594- (1:1,000 dilution, Invitrogen, Carlsbad,
CA) conjugated secondary antibodies. Next, sections were
washed, and DNA was labeled with Hoechst (1 pg/ml: Cell
Signaling). Finally, tissue was mounted with Cytoseal
(Richard-Allan Scientific, Kalamazoo, MI), and images
were acquired with a Leica SP8 confocal microscope.

Western Blotting

Animals were sacrificed as described earlier, and hippo-
campi were dissected from whole brains. Tissue was lysed
in radioimmunoprecipitation assay buffer, and then pro-
tein extracts (5 pg/pL) were loaded onto 10% SDS-PAGE
gels and electrophoresed and then transblotted onto poly-
vinylidene  difluoride = membranes  (Immobilon-P;
Millipore) using standard methodologies. Next, mem-
branes were blocked with 10% milk in tris-buffered
saline containing 0.1% Triton-X-100 (TBST: [ hr) and
then incubated overnight with the noted MSK1 (1:500
dilution) or pMSK (1:1,000, dilution) antibodies. After
washing, membranes were treated (1 hr at room tempera-
ture) with an anti-rabbit IgG HRP-conjugated antibody
(1:2,000 dilution, PerkinElmer Life Sciences), and the
HRP signal was detected using the Renaissance biolumin-
escent detection system (New England Nuclear). Blots
were then stripped and probed using a mouse monoclonal
B-actin antibody (1:1,000, PhosphoSolutions Catalog

code: 125-ACT), and the signal was detected using the
noted HRP labeling and visualization steps.

RNA isolation and microarray analyses

Mice were sacrificed, and brains were isolated as described
earlier. Bilateral hippocampal tissue was removed, and
total RNA was purified using TRIzol (Invitrogen) follow-
ing the manufacturer’s protocol. RNA quantity and qual-
ity was assayed using an Agilent 2100 Bioanalyzer (Agilent
Technologies), and the RNA from three animals per geno-
type (WT and M SKI null) was prepared for array profiling
using the GeneChip one-cycle target labeling kit
(Affymetrix). Biotinylated cRNA was profiled using the
GeneChip 430 2.0 Mouse Genome Array, running one
array per mouse: (e.g., three animals/arrays per genotype).
cRNA preparation, microarray hybridization, and profil-
ing were performed at the Ohio State University
Microarray Core Facility. Raw data (.cel files) were pro-
cessed using dChip software (http://www.hsph.harvard.
edu/cli/complab/dchip/). The resulting data sets were fil-
tered to identify genes that were significantly altered by the
deletion of MSK1; a 1.25-fold change in expression with a
p value of <.05 was considered significant. Subsequently,
Matlab R2016a (MathWorks) was used to generate the
hierarchical clustering map based on the expression
values of significantly altered genes. Finally, gene func-
tional classification and clustering were performed using
the Database for Annotation, Visualization and
Integrated Discovery (DAVID), with significant enriched
annotation terms set to p values of <.05. Graphical repre-
sentation of the analysis results was completed using the
Cytoscape software Enrichment Map plug-in. Microarray
data are available from the Gene Expression Omnibus
website (http://www.ncbi.nlm.nih.gov/geo), under acces-
sion number: GSE98751.

Neuronal Toxicity Assays

Neuronal cell death after an N-methyl-D-aspartate
(NMDA) challenge in primary hippocampal neurons
from MSKI null and WT mice was assessed as described
in Carrier et al. (2006). Briefly, neurons were isolated
from the hippocampus of postnatal day 1 mice, disso-
ciated with trypsin, and plated on polylysine-coated
12-mm glass coverslips in a 24-well plate. The cells were
maintained in Neurobasal media supplemented with 2%
B27, 1% penicillin/streptomycin, and 0.25 mM glutamine
(all culture media were from Gibco) for 10 days. NMDA
(50 uM) with 2puM glycine (or control solution) was
added to the cultures for 20min, and the cell culture
media was collected at 4h and 8h for the measurement
of lactate dehydrogenase (LDH) release as a measure of
loss of membrane integrity (measured as described in
Carrier et al., 2006). Brightfield images of the cells were
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also acquired as a record of cell health/death. Finally, at
8h after NMDA/glycine treatment, cultures were fixed
with 4% paraformaldehyde for 30 min at room tempera-
ture, permeabilized with 0.4% Triton X-100 for 10 min at
37°C, and blocked with 10% bovine serum albumin for
60 min at 37°C. The cultures were then incubated over-
night (at 4°C) in monoclonal MAP2 antibody (1:500 dilu-
tion, HM-2 clone, Sigma, St. Louis, MO) in PBS
containing 3% bovine serum albumin/0.4% Triton X-
100. After washing (3x) with PBS, the cells were incu-
bated 60min (at 37°C) with an Alexa 488-conjugated
antibody against mouse IgG (1:1000, Molecular Probes,
Eugene, OR). Finally, the cells were stained with Hoechst
(as described above), mounted on glass slides with PBS/
glycerol (1:3), and sealed with nail polish. Fluorescence
images were captured using a CoolSnap HQ digital
camera (Roper Scientific, Tucson, AZ) connected to a
Nikon TE2000S epifluorescence microscope (Nikon
Instruments, Melville, NY). FITC excitation/emission fil-
ters were used to visualize MAP2 while DAPI filters were
used for Hoechst 33258. Data were analyzed using
MetaMorph software. Mean values were statistically ana-
lyzed between control and experimental conditions and
between cell phenotypes using the Student’s ¢ test, and a
p < .05 was considered significant.

Intracellular Calcium Measurement

Hippocampal neurons cultured on 12 mm coverslips were
loaded with 5puM Fura-2 AM (Molecular Probes) for
45min at room temperature in a HEPES-based buffer
(HBSS) containing the following (in mM): 137 NaCl, 5.6
glucose, 20 HEPES, 5 KCl, 0.6 Na,HPOy, 0.6 KH,PO,, 10
NaHCO3;, 0.9 MgSOy, and 1.4 CaCl,, pH 7.4. Coverslips
were then placed in a laminar flow chamber and mounted
on the stage of a Nikon TE2000S epifluorescence micro-
scope. Single-cell ratiometric (alternating 340 nm/380 nm
excitation wavelengths and 510 nm emission wavelength)
fluorescence traces were acquired at 10-s intervals using
MetaFluor software controlling a CoolSnap digital
camera. Neurons were identified by morphology as assessed
from bright-field images. Results are presented as back-
ground subtracted 340 nm/380 nm ratios. All NMDA-con-
taining solutions were made in HBSS and contained 0.5 uM
tetrodotoxin. NMDA solutions included 1 uM glycine and
omitted MgSO,. Mean-evoked response values were statis-
tically analyzed between cell phenotypes using the Student’s
t test, and a p < .05 was considered significant.

Electroencephalogram Recording

Electroencephalogram (EEG) electrode placement,
recordings, and analysis were performed as described in
our previous study (Lee et al., 2009). Briefly, animals
were surgically implanted with bipolar recording

electrodes (Plastics One, Roanoke, VA): one within hip-
pocampal area CAl (anterior —1.8 mm from bregma; lat-
eral 1.1mm; and dorsoventral 1.2mm) and the other
within the cortex (anterior —2.8 mm from bregma; lateral
1.1mm; and dorsoventral 1.2mm). Animals were then
allowed to recover from the electrode implantation pro-
cedure for 10 days prior to the initiation of the SE para-
digm (described earlier). EEG recording was started
10 min prior to pilocarpine injection, and data were rec-
orded for approximately 120 min post-SE onset. The
MP150 data acquisition system (Biopac Systems, Santa
Barbara, CA) was used to record polysomnographic sig-
nals, and data analysis was performed using
Acknowledge 3.9.0 software (Biopac Systems). EEG
data were analyzed at 10-min intervals, and the average
peak-to-peak values were generated from 20-s EEG
traces. Four WT and 4 MSKI null mice were profiled
for this study. Mean peak-to-peak response values were
statistically analyzed between mouse lines using the
Student’s 7 test, and a p < .05 was considered significant.

Results

MSK | Expression and Activation in the
Hippocampus

As a starting point for our analysis, we used immunohis-
tochemical labeling to examine MSK1 expression in the
hippocampus. Consistent with prior reports (Choi et al.,
2012; Karelina et al., 2012), MSK1 was detected in all
major neuronal cell layers, including the CAl, CA3,
and the GCL (Figure 1(a)). MSK1 expression was low
in the CALl relative to expression in the CA3 and the
GCL. Double immunofluorescent labeling for MSKI1
and for the neuronal-specific marker NeuN (Figure
1(b)) confirmed the neuronal expression of MSK1, and
double labeling with the DNA stain Hoechst showed that
MSK1 was concentrated in cellular nuclei. Interestingly,
although the vast majority of CAl neurons exhibited a
low level of MSK1, there was a subset of neurons that
expressed high levels of the kinase (Figure 1(b): CAl
panel; arrows denote high-expressing cells). In the hilus,
limited MSK1 expression was detected in NeuN-positive
neurons, indicating low-level MSK 1 expression in inter-
neuron cell populations (Figure 1(b): GCL panel; boxed
regions denote hilar neurons with limited MSK 1 expres-
sion). MSK1 was also detected in nonneuronal cells, as
noted in the CA3 panel of Figure 1(b) (arrowheads
denote MSK 1-positive, NeuN-negative, cells within the
stratum radiatum). Finally, a MSKI null mouse line
(Figure 1(c)) was used to test the specificity of the
MSK1 immunolabeling; importantly, MSK1-like immu-
noreactivity (using both immunohistochemistry and
Western blotting) was not detected in tissue from the
MSKI null mouse line (Figure 1(d)).
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Next, we examined MSK1 activation resulting from
pilocarpine-evoked (310mg/kg: IP injection) SE. Of
note, the SE model system has been widely used to exam-
ine mechanisms of excitotoxic and neuroprotective
response processes and mechanisms underlying epilepto-
genesis (White, 2002; Curia et al., 2008; Curia et al.,
2014). Initially, mice were sacrificed 15 to 30min after
the induction of Stage 5 seizure activity, and hippocam-
pal tissue was probed with an antibody against the
Ser-360 phosphorylated form of MSK (pMSK), a
marker of MSK activation (McCoy et al., 2005). Of
note, this antibody does not distinguish between MSK 1

and MSK2. In control, vehicle-injected mice, very limited
pMSK was detected within the principal cell layers of the
hippocampus, although high background staining was
observed in the hippocampal subfields and fiber tracks
(Figure 2(a)). In contrast, SE evoked marked MSK phos-
phorylation in the major hippocampal cell layers (CAl,
GCL: Figure 2(b)) and in the CA3 (data not shown); this
expression pattern is consistent with the nuclear expres-
sion pattern that was observed for total MSK 1 expression
(see Figure 1(b)). Immunohistochemistry was comple-
mented with pMSK Western analysis of hippocampal lys-
ates (probed with the same pMSK antibody used for
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Figure 2. Seizure activity stimulates MSK activation. WT mice were injected with vehicle (control) or with pilocarpine and sacrificed 15
to 30 min after the induction of Stage 5 seizure activity. (a) Immunohistochemical labeling revealed limited MSK phosphorylation in the CAl
and GCL of control mice. (b) Marked phosphorylation in the CAl and GCL was detected following seizure activity. Boxed regions in the
left panels in (a) and (b) are magnified and presented to the right. Bar: 50 um. (c) Western analysis of hippocampal lysates (from WT mice)
were also used to profile MSK phosphorylation (pMSK) following seizure activity: Note that the increased band intensity in lysates isolated
from pilocarpine (seizure)-treated animals. As a loading control, the blot was also probed for B-actin expression. Each lane represents
lysate from an individual animal. Data are representative of three separate trials. (d) EEG analysis of pilocarpine-evoked SE. Top: repre-
sentative traces from a WT and MSK/ null mouse. Recordings are from the start of motor seizure activity and continue to SE. Arrows
denote the approximate onset of SE. Bottom: Mean SE-evoked EEG activity amplitude (peak-to-peak: P—P) for WT and MSK/ null mice.
Significant P—P differences were not detected between the genotypes at any of the time points. Data were averaged from four animals from
each genotype. Immunohistochemical labeling for ERK1/2 activation in WT (e) and MSK/ null mice (f). Animals were sacrificed 30 min after
vehicle injection (top panels) or ~15 min after pilocarpine-evoked Stage 5 seizure activity (bottom panels). Note the marked increase in
seizure-evoked hippocampal ERK /2 activation in both WT and MSK/ null mice. Data are representative of triplicate determinations.
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immunolabeling). Relative to control tissue, SE trigged
an increase in the expression of an ~90 kDa band, con-
sistent with the molecular weight of MSK1 (and MSK2).
As a control, the blot was also probed for total B-actin
expression. Together, these data reveal that MSKI1 is
expressed in hippocampal neurons, and that its activation
is coupled to seizure activity.

MSK | Confers Neuroprotection Against Excitotoxic
Cell Death

Next, we examined the potential role of MSK1 signaling
in the excitotoxic response induced by SE. This line of
inquiry was predicated on a large body of work showing
that the MSK1 effector pathways (ERK/MAPK and
P38/MAPK) affect cell viability. To address this ques-
tion, we used a MSKI null mouse line (MSKI1~/~:
Figure 1(c) and (d)), in which the MSK] allele was select-
ively deleted using homologous recombination (Arthur
and Cohen, 2000). In our two prior studies (Choi et al.,
2012; Karelina et al., 2012), we provided a detailed
description of the line, noting that MSK/ null mice are
fertile, and that no health issues were detected. Further,
compared with the WT mice, gross morphological differ-
ences in the hippocampus were not detected in MSKI
null mice. Of note, degeneration has been described
within the striatum of aged (9 months) MSKI null mice
(Martin et al., 2011). However, within the 6- to 14-week
age range used in our study, hippocampal neurodegen-
eration was not detected (described later). Further, with
respect to the SE paradigm, WT mice and MSKI null
mice showed similar seizure onset times following pilo-
carpine injection, and there were no marked differences
in the motor manifestations, and the progression of seiz-
ure severity. Using the Racine scale (Racine, 1972) both
lines exhibited the stepwise progression from Stage 1 to
Stage 5 seizure activity. A subset of MSK/ null (35%) and
WT (40%) mice transitioned to SE; SE-evoked mortality
rates between the two lines were similar, with MSK 1 nulls
exhibiting a slightly higher rate than WT mice (45% vs.
40%, respectively, N=20/per genotype). EEG recording
revealed high-amplitude electrical discharges, and peak-to-
peak analysis detected a similar level of SE-evoked elec-
trical activity in WT and MSKI null mice (Figure 2(d)).
Finally, immunohistochemical labeling for the activated,
dual phosphorylated, form of ERK1/2 was used to test
whether seizure activity drives an expected increase in
ERK/MAPK pathway activation. In both WT (Figure
2(e)) and MSKI null (Figure 2(f)) lines, 15min of Stage
5 seizure activity led to a robust, hippocampal wide,
increase in ERK phosphorylation. Together, these data
indicate that MSKI null and WT mice exhibit similar
sensitivities and response properties to pilocarpine.
Further, when combined with the data described later,
these results indicate that the MSKI null cell death

phenotype is likely not the result of an enhanced sensitiv-
ity to pilocarpine, but rather can be ascribed to an ele-
vated cellular-level vulnerability to the excitatory insult.

To analyze the potential role of MSK1 in SE-evoked
excitotoxic cell death, WT (referred to as MSK 11/ mice
in the figure) and MSK1 null mice were sacrificed 3 days
after pilocarpine-evoked SE, and hippocampal tissue was
examined for cell death via FJB labeling. Initially, under
control conditions (no pilocarpine injection), FIB-posi-
tive cells were not detected in the WT or MSK/ null
mice (Figure 3(a)—(d)). In WT mice, SE led to cell death
within the CA1, CA3, and hilar region, whereas limited
cell death was detected in the GCL (Figure 3(a)).
Interestingly, compared to WT mice, MSK/ null mice
exhibited a significant increase in SE-evoked cell death
within the CA1 and CA3 cell layers (Figure 3(a)-(c)).
However, within the hilus, similar high levels of cell
death were detected in WT and MSK/ null mice
(Figure 3(a) and (d)).

Nissl staining was used to complement the 3-day post-
SE FJB labeling and extend the analysis of cell death out
to 6-week post-SE (Figure 4)—a time point when animals
exhibit spontaneous seizure activity. Nissl staining of
tissue at the 3-day post-SE time point confirmed the find-
ings using FJB: A significant increase in CA1 and CA3
cell death in MSK/ null mice relative to WT mice
(Figure 4(a) and (c)). Interestingly, marked degeneration
of the GCL was observed in 1 MSK/ null mice (Figure
4(a), bottom panel), which represents ~6% of the MSKI
null mice profiled (=18 in total); GCL degeneration
was not detected in WT mice (=20 in total).
Representative data and quantitative analysis for the
6-week time point revealed a significantly higher level of
cell death in the MSKI null line (Figure 4(b)—(d)).
Together, these data indicate that MSK1 confers potent
neuroprotection  against SE-evoked  excitotoxicity.
Further, these data indicate that the abrogation of
MSK1 signaling does not affect cell viability under
normal, nonpathophysiological conditions. Here, it is
worth noting that a prior study reported that MSKI1
enhances neuronal cell death (Hughes et al., 2003).
Clearly, this result is inconsistent with our work reported
here. Possible explanations for these divergent results
could be related to either the experimental methods used
to stimulate an excitotoxic challenge or the different
experimental methods used to disrupt MSKI signaling
(the work of Hughes et al. largely utilized small molecular
inhibitor-based approaches). As noted in the Introduction
section, signaling via the ERK/MAPK pathway can confer
neuroprotection or facilitate neuronal cell death, depend-
ing on the stimulus conditions: Given that MSK1 is down-
stream of ERK/MAPK, it may also play a similar,
context-specific, role.

The increase in evoked cell death observed in MSKI
null mice could be due to a number of factors, including
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an increase in SE-evoked excitatory drive and a decrease
in cellular neuroprotection. To address these two possi-
bilities, we prepared primary hippocampal neuronal cul-
tures from postnatal day 1 MSKI null and WT mice and
tested their response profiles to NMDA stimulation. We
initially tested NMDA-induced cell death in neurons cul-
tured for 10 days using the LDH assay. For these studies,
neurons were stimulated (20 min) with 50 uM NMDA
(supplemented with 2-uM glycine), and LDH release
was examined 4 h and 8 h later. Relative to WT neurons,
NMDA-evoked cell death was markedly increased in
MSKI null cultures at both time points (Figure 5(a)).

Photomicrographs of MSKI null cultures at 8h post-
NMDA stimulation revealed a large number of shrunken
cells with fragmented processes; in contrast, the cellular
morphology of WT neurons was largely intact, with only
a relatively small number of cells exhibiting signs of
necrosis (Figure 5(b)). To confirm that cell death
occurred in neurons, cultures were also labeled for the
neuronal-specific cytoskeletal protein MAP2, which has
been used to profile excitotoxic cell death in culture
(Carrier et al., 2006). Consistent with the LDH data set,
MSKI null cultures treated with NMDA showed a reduc-
tion in MAP2 labeling relative to the control MSKI null
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cultures (mock stimulation) and compared to WT cul-
tures treated with NMDA (Figure 5(c)). Together, these
data indicate that MSK1 contributes to cell-autonomous
neuroprotective response mechanisms.

To extend this line of work, we also examined NMDA -
evoked calcium responses of MSKI null neurons. For
these studies, neurons were cultured for 10 days, loaded
with the calcium-sensitive fluorophore Fura-2, and the
response profiles of individual neurons were monitored
following brief (~30s) treatments with NMDA (10-
100 uM). Surprisingly, the peak-evoked responses to
NMDA were significantly lower in the MSK/ null neu-
rons than in WT neurons (Figure 6(a) and (b)). Near the
end of the experiment (Figure 6(a)), neurons were
exposed to 100 uM NMDA for 5min; this long stimulus
paradigm was used to assess whether the response profiles
to chronically elevated Ca”*" levels were affected by
MSK1 deletion. Compared to the WT cells, MSKI null
neurons exhibited a significantly reduced average
response profile to the chronic Ca®>" load (Figure 6(c)).
Of note, basal calcium levels were significantly higher in
MSK1 null neurons compared to WT neurons

(Figure 6(d)). Collectively, the cellular level analysis pre-
sented here indicates that the disruption of MSK1 signal-
ing reduces excitatory drive, while increasing
vulnerability to potentially excitotoxic stimuli.

MSKI Deletion Alters the Hippocampal
Transcriptome

Finally, the complex nature of the MSKI1 cell death
phenotype (reduced excitatory drive, elevated excitotoxic
response to NMDA, and elevated SE-evoked cell death)
led us to explore the contribution of MSK1 to the hippo-
campal transcriptional profile. To this end, hippocampal
RNA was isolated from WT and M SK/ null mice and pro-
filed via Affymetrix array (all array data are presented in a
Supplemental Excel Spreadsheet). Using a 1.25-fold cutoff,
and a p value of < .05, our data set revealed that the disrup-
tion of MSK1 reduced the expression of 130 genes and
increased the expression of 145 genes (Figure 7(a) and
Table 1). Gene ontology (GO) functional clustering analysis
via the Database for Annotation, Visualization and
Integrated  Discovery  (DAVID)  revealed  that
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MSKI1 deletion had significant effects on the expression of
several classes of genes associated with membrane receptor
signaling, cytoskeletal organization, and redox chemistry
(Figure 7(b)). The GO term Neuronal Apoptosis exhibited
clustering, although significance was just below the p < .05
cutoff (Figure 7(b)). Together, these data indicate that
MSKI1 regulates the expression of a large number of
genes that underlie basic cellular biochemistry and neuro-
nal-specific cellular signaling.

Discussion

Here, we provide evidence supporting a role for MSK1 as
a critical component of a neuroprotective response path-
way that limits cell death resulting from SE. Using a 3-day
post-SE time point, we observed extensive cell death in the
CA1l, CA3, and hilar regions of the hippocampus and rela-
tively modest cell death in the GCL. This cell death pattern
is consistent with an extensive literature on pilocarpine-
evoked cell death (Olney et al., 1983; Freund et al., 1992;
Borges et al., 2003; Zhang et al., 2009; Tang and Loke,

2010). Further, this pattern of cell death was largely intact
in MSKI null mice; hence, MSK1 did not consistently
confer vulnerability to any additional cell types; rather,
the loss of MSK 1 exacerbated cell death in inherently vul-
nerable cell populations (i.e., pyramidal neurons of CA1
and CA3 cell layers). Interestingly, cell death in the hilus
was not affected in M SK/ null mice. One possible explan-
ation for this is that SE has been shown to trigger very high
levels of hilar interneuron cell death (Buckmaster and
Dudek, 1997; Choi et al., 2007; Sun et al., 2007), and
thus, this high degree of cell death could preclude any
effects of MSKI deletion. However, it is also worth
noting that our immunofluorescent labeling revealed lim-
ited MSK1 expression in hilar neurons. Could this limited
expression of MSK1 in hilar neurons contribute to their
inherently high level of sensitivity to SE? Clearly, further
studies that focus on hilar interneurons and MSK1 signal-
ing will be needed to address this idea. As noted above, the
GCL is relatively resistant to the excitotoxic effects of
pilocarpine-evoked SE (Olney et al., 1983; Freund et al.,
1992; Cavazos et al., 1994; Mori et al., 2004). Given the
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high level of MSK1 expressed in the GCL, we speculated
that MSKI null mice could exhibit GCL vulnerability to
SE. However, the data presented here showed that MSKI
deletion did not consistently enhance GCL neuronal sen-
sitivity to SE (of note, we did observe that one out of 18
MSKI null animals showed marked SE-evoked GCL
degeneration, see Figure 4(a)). These data coupled with
the data from the CA1 and CA3 cell layers indicate that
factors working independently of the MSK 1 signaling net-
work regulate SE-evoked cell death in the GCL layer of
the hippocampus.

Here, we detected robust inducible MSK1 phospho-
activation in response to seizure activity, and that under
control conditions, MSK1 activation was relatively low
throughout the hippocampus. This pattern of robust SE-
evoked MSK1 activity is consistent with work showing
that the ERK/MAPK and P38 pathways (the two
upstream effectors of MSK 1) are activated following mul-
tiple seizure induction paradigms in the hippocampus
(Baraban et al., 1993; Gass et al., 1993; Kim et al.,
1994; Garrido et al., 1998; Jiang et al., 2005; Choi
et al., 2007; Lopes et al., 2012). This dynamic, inducible,
activation of MSKI1 raises a question: Is SE-evoked
MSK1 activity required to confer neuroprotection or is
the tonic, basal level of MSK1 activity sufficient to drive
neuroprotection. As noted earlier, Martin et al. (2011)

reported striatal deterioration in aged MSK1 null mice.
This finding could be used to support the idea that the
disruption of basal MSK1 activity is sufficient to drive
vulnerability to stressful stimuli. However, it is also
worth noting that a number of studies have shown that
the disruption of basal ERK/MAPK activity does not
affect cell health, but rather leads to the abrogation of
an evoked neuroprotective response (Han and
Holtzman, 2000; Kuroki et al., 2001; Pedersen et al.,
2002; Park et al., 2004; Nguyen et al., 2005). Hence, it is
likely that both basal and stress-evoked MSK 1 signaling
contribute to the neuroprotective response. Here, it is also
worth noting that M SK/ deletion did not affect hippocam-
pal neuronal cell viability under normal physiological con-
ditions. Rather, the M SK/ null cell death phenotype was
only revealed under stress conditions. In some respects,
this is consistent with studies showing that the disruption
of CREB (a downstream MSK1 target) does not, by itself,
trigger cell death, but does increase neuronal vulnerability
to excitatory insults (Lee et al., 2005; Lee et al., 2009).
Notably, as with CREB, MSK1 has been implicated in a
range of plasticity-dependent processes, including learning
and memory, and activity dependent synapse formation
(Chwang et al., 2007; Corréa SA et al., 2012; Karelina
et al., 2012). Together, these data indicate that MSK1
plays at least two distinct roles in the central nervous
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Figure 7. Hippocampal gene expression profile of MSK/ null mice. (a) Hierarchical cluster analysis comparing differentially expressed
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system: one that couples synaptic activity to changes in
functional plasticity and a second role as an effector of
neuroprotective signaling. Further work will be required
to determine the relative contribution of CREB to the
neuroprotective effects elicited by MSK1 signaling.
Given the enhanced cell death phenotype, it was sur-
prising to find that MSK! null neurons exhibited weaker
NMDA-evoked excitatory drive compared to WT neu-
rons, as assessed using Ca®" imaging. Interestingly,
reduced excitability may be consistent with studies show-
ing that MSKI null mice exhibit reduced functional plas-
ticity, including activity-dependent spine formation,
synaptic scaling, and cognition (Chwang et al., 2007;
Corréa SA et al., 2012; Karelina et al., 2012). Further,
the weak-evoked Ca®" response in MSK! null neurons
indicates that the enhanced cell death phenotype likely
cannot be ascribed to aberrant excitatory drive. Rather,

these data point to the compromised expression of neuro-
protective genes and gene networks in M SK/ null neurons.
Could the enhanced SE-evoked cell death in MSK/ null
mice result from dysregulated apoptotic and necrotic cell
death mechanisms? With respect to apoptosis, extensive
work in nonneuronal cells has shown that MSK regulates
cell survival via the regulation of antiapoptotic cell death
mechanisms (Mu et al., 2005; Kannan-Thulasiraman et al.,
2006; Dumka et al., 2009; Joo and Jetten, 2010; Odgerel
et al., 2010; Healy et al., 2012; Moens and Kostenko,
2013), including the regulation of NF-kB, BAD, and cas-
pase activation (She et al., 2002; EI Mchichi et al., 2007).
Further, the CREB/CRE transcriptional pathway, a prin-
cipal target of MSKI1, has also been shown to regulate
apoptotic cell death (reviewed in Sakamoto et al., 2011).
In contrast to the extensive work on MSK and apop-
totic cell death, to our knowledge, limited work has



explored the potential contribution of MSK signaling to
necrotic cell death. Necrotic cell death is typically asso-
ciated with elevated intracellular Ca®" levels, rapid ATP
depletion, and mitochondrial swelling; these and other
events lead to the collapse of the membrane potential
and the rupturing of the plasma membrane. Although
our data did not identify an effect of MSK1 deletion on
Ca”" homeostatic, or evoked responses, our array data
indicate that MSK1 regulates the expression of several
genes that could affect neuronal vulnerability. Many of
these genes are associated with oxidation/reduction
chemistry (alcohol dehydrogenase, phenylalanine hydroxy-
lase, NOS2, sulfide quinone reductase) and membrane
receptor signaling (epidermal growth factor receptor,
GABA-A receptor subunit alpha 2) and cellular transport
(e.g., alpha-synuclein, EHD2, coronin).

Interestingly, one of the strongest effects of MSK1
deletion was on the expression of galactosylceramidase
(Galc): ~14-fold decrease in expression. Galc is highly
expressed in both neurons and oligodendrocytes and
serves as a key enzyme in the metabolism of galactoli-
pids. Loss-of-function mutations in Galc underlie the
development of Krabbe disease in humans (Wenger
et al., 2000). Interestingly, the Twitcher mouse line (a
model of Krabbe disease) bred onto a C57BL/6J and
129SvEv mixed background shows spontaneous neur-
onal cell death within the hippocampus (Tominaga
et al., 2004). These observations raise the prospect that
reduced Galc expression in MSK/ null mice may also
contribute to the cell death phenotype reported here.
However, it is worth noting that the developmental
and motor phenotypes associated with the Twitcher
line (i.e., stunted growth, twitching and limb weakness
reported by Duchen et al. (1980)) were not observed in
the MSKI null line. Clearly, the list of genes that are
regulated by MSK1 is extensive, and as such, the cell
death phenotype observed here could have resulted
from a complex interplay of affected genes and gene
networks. It is also worth noting that the effects of
MSKI deletion on cell type-specific neuroprotective
genes may have evaded detection, given that the whole
hippocampus was used for our array profiling.

In conclusion, the data reported here reveal that
MSKI1 regulates neuroprotective signaling in the CAl
and CA3 sublayers of the hippocampus. This effect
occurs on a cellular level and is not associated with
increased cellular excitability. These findings justify fur-
ther work examining the potential role of MSK1 in other
mechanisms of cell stress and neuroprotection, including
ischemia and preconditioning. Finally, the elevated levels
of cell death observed in MSKI null mice raise the pro-
spect that approaches designed to enhance MSK1 activity
could abrogate some of the pathophysiological effects
associated with, and potentially underlying, the develop-
ment of epilepsy.

Microarray Significant Results.

Table I.

Experiment Experiment Fold

Baseline Baseline

change t statistic p value

mean’s SE

mean’s SE MSK-14 MSK-15 MSK-9 mean

WT-7 mean

WT-2

WT-1

Description

Entrez Gene

Accession

Gene

Probe set

—31.85 —23.074 .000889

2.76

8.49 5.6 7.73

9.86

261.03 24624 9.96

247.85 229.11

Mm.39471.1

73086

BE291900

Rpséka5: ribosomal pro-

1431050_at

tein S6 kinase, poly-

peptide 5

—18.44 —16.063 .002803

4.6

22.18

2532

18.13  23.67

433.39 363.13 431.32 409.11 23.65

Mm.31856.1

BQI174267 73086

Rpséka5: ribosomal pro-

1440343_at

tein S6 kinase, poly-
peptide 5

Galc:

—14.41 —31.024 .000006

9.41

31.49  31.08

30.14  31.64

9.59

Mm.141399.1 43854 447.84 455.13 4479

14420

AKOI0I01

1452907 _at

galactosylceramidase
OIfr672: olfactory recep- NM_020292 258755

—3.852 .018297

—551

16

1.59 1.38

2.14

1.12

8.18 7.59

74

Mm.103736.1 6.76

1422360_at

tor 672
4933402E13Rik: RIKEN  AKOl6614 74437

—3.574 039174

—4.63

68

2385 1378 1735 34l 5.88 1.74 2.39 3.74

14.46

Mm.85792.1

1429511 _at

cDNA 4933402EI3

gene
Mm.217589.1

Mm.177311.1

.04488

~3.368
—4.14

—4.51

02
65
1.64

2.19
2.56
33

2.48
2.39
4.28

3.54
3.04
5.04

6.92 9.89 2.05
1.89
1.83

9.8

11.88
821

Mm.217589.1 10.59

BM 198842
AV172782

1446525_at

1420251 _at

.036928
013115

—4.23
—4.19

2.16

10.83
13.82

Mm.177311.1 14.11

1444813 _at

—4.285

12.45

15.02

Mm.211147.1 13.49

BB521324

Mm.211147.1

(continued)



(penunuoo)

¥S99%0°  L6TE—

EETYI0T TSIV —
6C610° 6(8'€—

859900
1TLTT0

961°9—
909°€—

8198¥0° #¥8C—

[A2T430
[ 4434}

L1TE—
L16T—
L¥8LT0° 919V —

90L1¥0"  696'CT—

CLEVD"  6bbE—

YL1LEQ"  L80'E—

1T99%0°  TS8'C—

18¥L¥0°  8T8T—

LOELED" TLOE—

ST 909

YA v6'l
(4N A L9°]

€
&e—

9¢’1
Pl

Y i— 98l

SY'C—
we—

8Ll
(4N
we— we
we— €8¢
€e— €9°C
SEe— ¥8'l

19°€— 990

L6'€— ¥0'l

Sly— 6C'C

86'L1

&9

wL
109

9L'S

SL'S
99°C

€8°1T

169

(44

19°¢

w1

8¢l

€Ce

SY'EC

6CL

¥8'8

134
€S

8/'S

6€'8
10°1

5981

85I

901

¥8'l

8¢’

SEET

9901

999

9L
Sy

(34

Lr'y
8/'¢

85¥%C

8'S

998

1304

w’l

6L

9

889

SLY

106
[4A

L1'9

4
I'€

(4N K

901

10C

£L0E 9€°0F

96’1 $90C
'l 68vI

(4N
LE]

LI'L]
81Tl

YeT  vO¥I

61 Tl
8¢l 108
568  $8'99

e TCU

1T 98¢l

¥0C 607l

190 LS'E
10°1 L¥'S

¥o el

99'8¢

9181

1€%1

L
6901

98¢l

8011
89°L

1164

991

8yl

126

¥8C

699

L¥'6

€9°LE

10°C¢

JAdd

(VA4
6¥'CI

ySCl

LTI
178

¥S'L9

[ 44

10%1

9CSl

€LY

LS

85791

80'9%

88°0C

¥8'ql

608l
el

6191

8991
WL

6709

€0'8C

€l

6801

43

1434

el

I'yTT60TWIN

1"00€ ITWIN

1'78889 1 "W

1"£L80CTWI
L¥/¥68 WA

8CI0LS W

1'€8060C'WIW
1'S19€81'WIW

1'81980T' W

1'€68CTWI

1'CI0L81"WIW

1'966¥ €W

1"1€689 1" W

I'YTOE I TWIW

C9868CWI

90091

S8LUL

180% |
61Tl

905599
111 896129 /11
99£18¢€ /11 0851C

6¥9¢€1

181601

9¢18l

1200TE

€¥10€C

1¥0€L

87681

01065

69.0S¥94

1¥€800 WN

SOFE10V

755821049
89609X

8C1L9X

CS60+9d
£2£0t09d

99890€49d

1769904V

€0991¥94

19987004

1LTYSIAV

6CF08EAV

€879793d

1'yTT60TWIN

|

uimo.d Suipuiq Jo1dey
yamous ayjij-ulnsui :|dqy3|

auad

81D¥/¥018T VNA?
NIIE A481D+.L¥018C

| Jequiw

Ajiwey ureys-3uo| asey
-9Y3UAs yoD-|Ade :||sdy
uadnue 08dD ‘08PD

uoi8au

Buiuiol ‘e3aq J4o1dadau

[192-L /// uoidaa >

urey> z-e19q Joadsdau

[193-L 03 Jejiwis ///

Joidedau uadnue |92

L o3 JejlwIs /] €479

suad padipaud :[-qud ]

111 908599207 /I/
S9L18EDOT /I €£LTIWD

Jo1dadau Jo1dey
yamou3 jewuapids 1433

1'S19€81"WIW
|| 4o3deUa3ul Jodadau
suowuoy ploJAy] | dugp
3|qNpul ‘7 aseys
-UAS 9pIXO JL1IU :TSON
auad
I TWTF00E¥D YNGA?
NI A | TNTP00EXD
899
auag padipaud :g9gwn)
auad
S1090006C YNA?
NI 'S 11090006C
aseuajsuenjAyraw-N
-aulwrejoueyls|Ausyd
awug
(aseak) aji-aseaonpau
suouinb apy|ns :|pJbg

®|6E9HYI

®8l68IYI

®THSTEDI

®GSELBYI
W®LILLTYI

®XT 0TS |

®E95LShI
®88EVHY

®ESIERYI

I E6E0TYI

' 8/8/5¥1

1® 8€08TYI

®6ELTEYI

' 6970971

1®8660€Y

anjeAa d onsnels 1

adueyd

35 s,uesw

ueswl

plo4 2uswiiadx3 juswiiedxy

6 IS SIS F1-JASIW IS suesw

ueaw
auljeseg auldsey

LAM

CTIM

LM

uonduisag

susD ze.yug

UoIssa2dy

auso

195 9qo.d

penunuo) | ajqeL



(penunuod)

€01 E¥0°
895CI10°

€90800°

168910’

1010¥0°

Ev6S¥0°

98100

1#59%0°

L9%10°
£088C0°

696¥€0°

L0TEVO

(k9440

89€9%0°

99LLC0°

LT6T—
viey—

l6y—

¥96'T—

966'T—

96—

€ee9—

96—

LETS—

wee—

661°€—

€6'C—

966'C—

€00°€—

y6ee—

8L~
6L1—

88’|

€60

[4- ee’|

4

(74

€8'1— T

81— 197C

88| — 9L
61— L60
(4
€6’ —

¥8C

91T

€6'1— 18°1

L61— 1+C

¥0C— 6¥'|

1't— 16°1

ae- £T8

9¢0l1

8511

¥9'L

LT9

FAR4

8L'v9

)

86°LI

9401

6'6

986

61'S

€€9

90°LE

erel
669

SL'L
LES

(AN

9's

€00l

(VA4 1L

8lI'll T8l

(AR A A
10 8'g

JAR]
S6'l 1

9eTC
88'6

9Tl 90’6

19°€1 898

869
9L¢

¥9'6

Vey  6l'ty

6201
98

99°¢€l

L9°L

179

8781

95'v9

9¢e’el
6£01

6L'L

189

'S

99'S

8¥'ST

86'I
680

11

1€°€

6C'S

yEl

6¢°1

1T

YTt

1T¢

10°1

S0'6

T8l
S9°CI

[4NK4

el

8yl

9°9¢C

£9°1TI

170l

95v¢E

180T

€lel

eve6l

90l

€€l

69'8L

8l'Ll
JA N

JAR Y4

Sesl

S0l

89°C¢E

6¥'CCI

v6'L

€8'5¢

€00

61T

(34

I'v1

¥9'v6

86'LI
L8]]

2681

89°¢l

34

¥9°€C

L0911

S0l

€9°€e

¥8°0T

€tel

€70¢

¥ol

L8€E]

89

11'0C ¥"TLEOOT W
1€Y1 1"19T00TWIW

98°1T I'C9TIEIWIW

el

1'2066% W

16Tl 1'1¥888' WK

P ET 110969 1WA

Y LTl I'SLY101WIA

L1 1'¥T980T WA

[A243
ySIC

1'0TT6S "W
1'9L0EITWIA

1191 1"'£L68S "W

1E€1T 1'9606€ "W

¢Sl T'8860F I'WIW

8L11 I'TTELS W

€9°€L  I'16TSHWIN

06L€T
1€989

L8191

vLE6

S¥86¢

8.

980¢€L

69SLL

Y8¥vL
€€/86

6SCEL

180£T9 /11
8E¥YLS /I ¥80LT

L¥899

0€1¥€T

6£€89

86¢¢E19dd
CE6580

8/9..19d

811€50 WN

€/¥610 WN

[aza2l0\4

6669+6314

v€c60,9d

SS0LIONV
LL8ILIAV

0£9900MV

¢/910TING

£999100d

00¥81004

8S¥T00MNV

| epquue| ‘uljeashud 1| [A1D

| “Bul
-UIe3uod UoJ! ‘9seuad

~0.PAY3P [oyod[e :|JypY

q Jequiaw
‘g dnou3 ‘D Ajwey
“101dadau pajdnod

-uio.d o :pgaudo

99| 402

-dadau A40138yj0 G| HO

Quad
CIML950E6Y YNA?

NIA AIATINL990€68

g apndad
-Ajod ‘aseuny| 9 urel

-o.d |ewosoqls :gexgsdy

| surewop A3ojowoy

uluodjed pue |7 :1yowi]

pUIIA ‘| € JnowW

Buipuiq YNy A | gwaqy
| ®|-uln3sqo :|sq0

4

Jaquiaw Ajiwey Sulpuiq
uriSalul pue wnidfed HqiD

DG pagjndau
-a1400ydwA| pasjuy
=X /Il 9§ paen3ad
-91400ydwA| payui|

X /I VS pasen3a.
-21420ydwiA| pavjull-x

DSHIX /11 ASHIX 1T BSAIX

€V Anwegns ‘|
Ajiwrey aseuadoapAysp

opAYapIe :€8| UpIY

(s1ao®| sndousy) §

Sojowoy ydoxppIp HpiQ

088
Sulurezuod urewop

11033103 :2889p2D

®|TLLEYI
1® 68965Y 1

LY L4244

e 8ES0LY|

®EHETLYI

®EIITEYI

I 40067 |

®9/L0bY 1

®/881€EY|
®|TILSYI

I 8HTLSYI

®EBYERY I

W’ GEELTHI

R4 4144

T 0ELESHI

anfea d onspels 1 adueyd

3§ s,uesw

ueaw

plo4 2uswiiadxy juswiiadxy

6 IS SIISW #I-ISIW IS suesw
auljeseg auljaseg

uesw

L1M

CIM

1-LAA  uondusaqg

ausn) za.ug

UoIssa2dy

ausn)

195 9qo.d

panunuod | d|qer



(panunuod)

8€8L10°

LYSLYO
y61C€0°

[4410)
665TH0°

1€6/¥0
9590+0°

c6lL10

6¢5100°

£T8L00°

9%0L10°

61L¥0°

8€6'€—

wet—
8T E—
8EE'E—
851'€—

88T —
£00°€—

9€6'€—

19°6—

8E6v—

8/LTYy—

¥01€—

wi— 8/'C 1TeT

(AN b
¥o'1—

616
91T

61°CL
9.8l

99°1—
VAN

YT
€90

¥091
9y

11—
(A8

(433
eVl

€0¢
LSTL

wui— S1'96 6C69L

€L1— LEY #8901

YL~ L7811 896111

LL— ¥8'l 6178l

LL— LL'S YCLT

18T

¥6'68

96°0C

€Tl

€9

65°0C
0TS

LTOVL

€9°901

91786

6691

(4444

99'9¢

wUY9

9T 1T

S0ZI

S6'¢

¥T9t
SL9L

17619

86801

69°0C01

£0°81

9I'LE

£9'81

w9

sl

8C6l

Uy

wel
98'6.L

1166

TS0l

6'SSEl

9C6l

0C

auad

210¢£0€0€d VNGQ?

LET 19LE  ¥6'SE L0F  bPSE 1'T661E1'WN 6€L61¢€

(arISIABULD °S)
Sojowoy | sisauadolq

veCl
¢

9I'Ll1
€8°0¢

SE0¢El
8/°LT

€€ LTI
98°0¢

L1°€6
8EvE

1"£¥96S1"WIN
1'yCE80TWIN

CE6L0T  S6¥LIONV

8s€¥yrad

¥ s|rea wuads
€0C
80

99'9¢C
69°L

L¥'ST
8L

L6'LT
99

€9°9C
'8

1'9T89L' W
I"LSPEEI'WIN

8981ST

STeecdd
auagd

#2(99000£1 YNG?

80°€
yI'El

89'v¢
S6¥CI

9T'6C
99Tl

60'8¢
¥1°0S1

w9t
16111

1'0T86S 1'WIW
1'¥98S 1 TWIN

C669L 10690031V

98081CINg
 9sejodpAy

-oydsoydip a1eydsoyd

-113 9pISO3|PNUOIID

031 JB[IWIS /// $ 9SB|OIP

-Ayoydsoydip a1eyd

-soydin apisosjonu

Y9vL9 -0339 :808%000120071

99°€01 €9°9CEl 6£°STSI L6'09T1 ST'88I1  €'9080CTWNW /I/ 9808¥0001  19ESSTAV

auagd

YINESHOE6Y VNA?

86'9 61'981 €896l €FE€8l  FGLI I'1S9ESOI'WI 60949
 9se|jodpAy

-oydsoydip s1eydsoyd

-113 9pISO3|PNUOIDD

01 Je|IWIS /// { 9SB|OIP

-Ayoydsoydip =1eyd

-soydn apisos|danu

Yo¥L9 -0323 :9808+00012011

168 /11 5808+0001 +£1920 WN

68'/L¥61 ¥6'6L1T SHO¥81 €0°9T81  1'9080TWIN

410308} pajeldosse
-(dg1) ureroad Buipuiq
X0q V1VL ‘|| osessw

€T 9TTE 9'6C II'L€  T86T 1'9€8891'WKW $0SCL

g Sulureauod
urewop asedijoydsoyd

e €18y & 96y 8ETS 1'9996S1'WIW CLLSL  OLLOSTAV

| ui=oud Suipuiq

U3d® ‘UluoJOod D] 040D

€9¥80€dd  NIMIY >INYT10€0€0€Td

awosoqu |gYN 144N
I'bTEB0T WIN

8Eb¥L08V JO J2qy a5USP 42IN0 HIPO
I'LSPEE 1 WIN

NI 104299000 |
I'y98S [ TWIW

SEITIONY  -Alod VNY GbdVL qpselL

ij-uneied :gejduyg

' 0SL95F1
I 666ESF
' 8TI8SHI
®L6VTI

®ES9/ShI

®HISTEDI
® H6LShI

11l ¥PdIug 3€X//|8EY |

£80£1899 NI INYFTINESHOE6Y I8 X €558€F|

/1 $Pdauz 2eTE 06| 6b¥ |

®E6lIEDI

' €690EF1

anjeA d onsnels 1

a3uey> 3g s,uesw
plo4 Juswiiadxy auswiadxy

uesw

6 IS

SIISW FI-ISW IS suesw

uesW  /-IAM\ TILM  [-LA  uondudssg QU9 ZoJlUJ  UOISSIIY

auijaseg aulasey

[usH

195 9qo.d

panunuo) °| Iqer



(penunuoo)

 [ouueyd uol
pa1es-pued| ‘Xzd 401

81L110° 86E£¥— TW'I— (A we 180¢ 0E  9¥9¢ 9I'c 96y 68'ly LY TUBY I'E€EELOTWI 8€r8l  S¥601199 -dedau didusulnd pxazd 1T 6THIVY
6 Jyads euaded
€0911¢C /11 08L6 dud8 pa1dip
CILIE0  1L9°€— TW'I— 88l | PSLII 1TT01 85601 6€8E!l L 9€L91 TEELl 98FSI  ITHLI I'16V6TWI Il SL16E0001 66960999  -24d :gdeld /// 08L6WD I¥ € 065TSHI
| A 4oidedau
LSP6¥0  190°€— TWl— we SI'LT  6TLT  688T 1474 €6l 1986 8€8¢  6£/LE G6'6E  TTUIISTWW 99181 618€9Q A @pndadounau wijAdN  2ETH509Th |
(aseuadejjod en
-nsJaaul) q| asepndad
SC61¥0"  SL6T— EFI— 96’1 €9°0C 9€°€T  L061  LS6I ST 196T €08C 608C VEEE I'196991'WIN 966€8 L00TEQ WN  -oj[esdw xunew :q|dwly 18 €/7TT |
auad
ECHBEYTE6Y VNA?
££0T0° 8l6'€— &F1— 1{4 Sy vL8y  ¥L9Y 990V 16T 1099 €£19 6¥99 6089 |¥8ISEWN £8EFL S068T0 WN  NIMIY DINIETHBEYTESY 3B £890THI
auad
¥7O0100£56 VNA?
819¥0" <Ce0€— 8FI— 8’| 9991 'Ll #9911 L¥9I 1T°¢C LYl 99T 9C  8YYT I'PLVIITW 647601  €5¢690D9 NI 2NIFTD0100£56 I8 S SLT6EV|
suag
EOHI191T6¥ VNQ?
¥9€T00° 1989— S'I— 12°¢C 8/'1§  ££0S §S9CS  TSTCS 89C 68/LL TLLL ET8L 9LL 1'¥6¥8S "W 0T60L 0L8VIONV NI PIYEOHI ISIT6F 3T L9YOED|
yPeLTO" l6L'€— TSI— 89°C 65°LE  6¥OF €€ L06E Wy 8I'LS 9405  90°LS  LLYV9 I'ULVIOTWI (742547 \ 4 I'TLY 10T W 3E S TE661 Y]
95€6¥0" CEI'E— €S- €6'¢ 99T SElE 668C 656l LITT 690F 691y €LO0F T6'6E I'L808ITWI €STL0od 1'£8081TWIW & 080Sk¥I
14
6801€0" 9TE— ¢€9°1— 17'C LL0T 196l L9E€T 698l LET  6L1E  €6'1E  9SVE 18T 1'TE9691'WI 819807  Lb570599 sn20| den Jadueyud :pp3 3T H900K |
1E19€0°  ZI1'€— ¥S'1— S0°€ 8C9C LI'tT 10€C ITIE 8¢t 9Oy vety LI'SE  SOEL I'1L6T01I'WN IT1L9SMV I'1L6T01'WIW - ' £/8/S¥]
auad
€0WY0¥018T VNQA?
¥€0810° 6EE€Y— +SI— L'l &9l v9LlI Pl €8I 60'1  9€'ST  €6FC  68'ST  8I'ST  1'€698FWI 99669  S86TIONV  NINIY AYEOWFOF0I8T 3 0F6ESHI
68/870D9 @2uanbas
§99/SC0° 99TYy— SS'I— 65°S 8/°001 6€001 6101 TL'€6 L9711 9S1  Lé'L¥] €8TKI ¥L'8LI I'SKSEOI'WN C08L0y  TIBLETUWG VNQ? 68/87009 3T $9009%|
suag
10As0or0€6y VNG
CILEED” SLI'E— SS'I— €0C 1791 6L'SI  LI'8I ¥Sl ¢ SYST L9LT  9YET  61°ST 1'T906S1'WIW S6LEL  €60SIOMY NI 24 10ASOF0E6Y ' 8ITHSHI
PP9TT0°  bSLE—  LSI— 91T L1 681t vyl SSLI €91 L8LT 8TST T96C 90°6T |'TIBLOTWIA 66¥10t4ad I'TSBLOTWIN 38 |SH6SHI
(ueany ‘ssau
-pul|q J40|0d) dANISUDS
-9AeM-1I0ys ‘(sauswdid
€996¥0° €€6'C— 89— 95°¢C LSl 9I'sl 886l 91Tl SLT 6LYT ELTT  SY'ST vT9T  I'L869TWIN LSOTI 0490614y ~ @uod) | uisdo :msjudQ 1872581 |
7 Sulurey
¥L€8T0° 808'¢€— 1971— 6L’ SFCC I¥IT 960T SO0'ST 60'€  +¥09¢ v0'8E  L6'€E  TO9E I'SITBEI'WNW 00€6ST  §1T8S€9d  -UOd UlRWOP-HI TPYI I 99195¥|
anjea d onsneis 1 aSueyd 3§ s.uesw ueaw 43S SI-MSIW FI-MSW IS suesw  uesw  /-[AA T-LAA [-LAA uondudssg dUdL) Zaaluj  UOISSADY auan) 19s 2qo.d

plo4 2uswiiadxy juswiiadxy sujjeseg aulaseg

penupuod °| 3jqeL



(penunuoo)

868¢€0°

v 1vy0

€£€8000°

£E9010°

196420

€£120¥0°

LSSYE0°

LTV 10

98€910°

S0¥TED

905¢€0°
444l
69€6€0°

950T¥0°

PEETLO

6,120

1€0°€—

16—

06—

109°S—

099°€—

€00°¢—

Sle—

YeETY—

8661 —

rré6e—

181'€—
891v—
17e€€—

180°€—

99'€—

STy —

9€'1— 8C¢

9€'1— 90y

9€'1— €9°¢l

LE]— L9

LE1— £1°01

LE]1— 16'€

LE1— ¥8C

LE1— Y9l

8¢’ — 6.8

8¢’ — 171

681 — 18°1

yi— 160

yi— [432

11— 69C

1= wy

71— e

8601

1€vy

12°96¥%

8C'S0C

€9°1TI

y6'ty

98'¢e

66'6C

879t

1443

ye6l
66€l
¥9

6EvE

YLLS

P99

86’3V

90y

L5018

§°90C

6°L01

81°8¢

68'CE

96'8C

144

16'v€

5881
9C¥I
20°0L

STEE

609

6'LS

SL'6€

8009

909

[4 1K

19°6€1

L'y

L9VE

¥6°0¢

W 1LT

L'SE

€L°0C
[An4l
€819

9L'LE

€9

£1°99

[ WA

[4N1)

&Ly

¥9°561

89911

99°SY
89v¢E

L9Y9C

8¥'tE

¥1°8l
18°CI
£1°09

89'I¢

1109

68'SS

19°€

L€

4|

[4N4

wL

65°€

9LT

C

LLL]

¥0'e

1971

L60

99

SL'E

88

8

€9°99

8C°09

9Ly

¥5°18C

90991

6889

144

96°0¥

88°19¢

S9'Ly

€8'9C
€961
1268

w98y

9¢'I8

vL6L

[N

80+

°LT99

99°6SC

S6°CS|

6089

90°ey

LTV

88'6€¢€

ey

S€'8C
9T6l
96'€8

860

£L9TL

14 RYA

9%'09

w09

86099

81°98¢

80%LI

81°¢9

S9'Ly

1+°8¢€

€L'8¥¢

£8'Sy

L9vT
69°0¢C
6v'¥8

y0'€s

€698

ST/8

¥6'S9

9'¢9

LEVOL

¥0°00€

€691

69°99

SE€LY

¥'or

€6t

SCes

YL9T
€£€8I
6,101

Y9ty

£L8'%8

9U'8L

1'6899C1 "W

1'CIT6' W

1'6600 1 "W

1'990S¥ W

1'99860T" WA

1'”£960€ W

"1 LySTWI

1'C9C1"WIW

1'091CE W

'Sy WA

I'0E 1 L8 W
1'£906% "W
'8y 1E1I'WIW

1'8£86L1' W

1'89665 1'WIW

I"LTIEE W

85€0C

YLEES
11l ¥€ETY0001 682910 WN

€18E¥C

€£€065

£€969

££9601

¥L0OE|

LLEBET

L8189

0159L

099LL

¥9659

856€9¢49d

v¥/810 WN

y6vLy8IV

8yotyad

980600V

SEET9UIV

608200 WN

/€8¢€99d

9£10L05d

6¥56 1001V
65591194
06810t4ad

S€96v€9d

152020V

£SOE£T0 WN

1'6899T1"WIW

V9 (uroydewss)

‘urewop diwse|doikd

pue ‘(1) urewop

sueiquiswsue.y
‘UIBLUOP BLDS (BYBLIDS

7 uixennuad [euodnau

1 ¥€T¥¥0001207

ujoud

[eonayodAy :zxadN
111 ¥€T¥¥00012071

6 Joquisw

(DY) 498N U0
-dadau 214003jn3) :g3uaT

g Jaquiaw ‘(4a8ueydxa

uolue) 4 Ajiwey
JoLLIBD 91N|OS :gepd|S

1-97 uimouad pajen
-osse uneJay| :|-gzdeity
V| upjedoun :epddn

| apndadAjod ‘e Ajiwey

-qns ‘£| Ajwey ‘05kd
SWoJYd014d |8y |dAD

89 Jo1dadau pajdnod
-uioud o :ggudo
I"'SYTy WA

V Joquisw ‘gg|

Auaejiwis 9dusnbas
Yam Ajiwrey cege | wiey
1'£906% 1 "W
1871 1E1"WIW

6 x3]dwod 3pdnJed uey
-oad 3uppiyen :gaddes)

suss

S1V8170€06 YNQ?
NIMIY S 1V8120€06

auas

€CHOT10€T79 YNGR
NI IETHOT10€Cd

®6LT65F1

W BIyITYI

®0TLOTYI

®S610bF1

® H/96E8]
®/S66THI
' G0E9THI
®LI0LIYI
& 000S5¥1

' 80€ELSYI

' 8SE6TYI
W’ HILIPYI
1w E6EEPYI

®195h¥I

®|6LTEYI

T EH68I1YI

anjeA d onspels 3 a8ueyd 3§ suesw
plo4 2uswiiadxy juswiiadxy

ueswl

6ISW

SISW FI-ISW IS suesw
su|jaseg auljaseg

ueaw

LAM

TIM

LM

uondunsag

aus

zaaug

UoIssa2dy

ausn

195 9qo.d

penupuod °| 3jqeL



(ponunuod)

LETEVD" 8L6C— 6T|— (344 w9'LS  €€LS P9ES  TI'I9 99 €9¥L S9L 9089 TLL 1'9€69TWNW v18%1 TL1800 WN ®TE6EITHI
ULESKO 1967~  €1— L¥0 6L'S 86t 6L'S 99 9¢€0 ¥S'L 17’8 L YL 1'6LES9WNW 1786934 I'6LESIWIN I 9PELSHI
| surewop 3|dijnw
80€TT0" SE8'€—  €l— (VA4 ol'ete  96¥E THY0E 1LTEE CL0T 8L9TYy 6S°€6E 99°LSK 1961y |'VS680TWIA 601%6 7665899  1ysnS pue gND :|PWSD I ELT9 I
9 aseupy
PSi¥p0  CITE—  €1— 99C LS SPPS 1099 €909 SS9y 90v.L €989 9608 8EEL I'L¥/88WI 1£ST1 €/8600 WN  3udpuadop-uipAd :93pD 2 |6709% |
suss
#ONSS000Z1 YNC?
99EVE0”  LELE— 1€ 9€¢C Y9 €699  S9T9  60°€9 LY 6L€8 9€9L 798 8188 1'998YSWI 8S¥EL O0PE090MY  NIMIY PIPONSS000L1 38 SOTIVYI
H¥
10308} uonenul uon
€9%8€0°  90°€— TEI— ¥8'T €60k SI'Sk TELE  9L0F €0 60FS 6605 TULS T6'ES 1'68080TWIW VBETT 6881198 -BISURI dROAIBINT UpiT 3T 9H/ShI
49
asejAyrswsp oyads
G89C0° Lév'E— TEI— 8L'S 86’18 69'9L 8C/8 8'l8 99y 16'£01 96601 SI'0Il 60°€0I I'C6VBITWI 0S891T  €9VTI6MY -() SUIsAl [INAX :q9WPY I8 €p9THI
auagd
€191sy0E6y VNA?
ITILT0" e~ TEI— SC 9€  96'SE [4 1T VA) LT LSy S8l Ly VLY I'SLLLOIWIK 686EL  £1981049 NI AINEIDTSHOE6y 3B GSLOEV |
(paaJasui-aue.q
-wauw) 4| asepndad
¥roreo.  798'€— CEI— s8¢l 61°€0€ 90'8LT 66'60€ T8ITE IE€1T €ETI0y 19°09€ SO08I¥ T8ETY 1'Sh661' W L8EL1 809800 WN  -O|[e3dw Xiinew :p|dwly I8 €8E/Y|
890080 @>uanbas
S196€0°  61'€— TEI— 1¥'C ISty L6bb L'6€  1Thb e €199 P19 LTES  6TES 1'161881'WIN 01846 €lc/tead passa.dxs :89008D 3¢ SS/8EY|
19 apndadA|jod
‘A|lwey 7 osedajsueanjhs
CELOVO  THOE— TE— 89T S6e  /89E 991y T6OF €Ce 60CS 916y 1799 1005 I'IVL9TWK €LL12 00T£T0D9 -ouoandnis dan :1978N I PEGHTYI
6L0LE0° SOl'E— TEI— 61'S LI'L9  LTSL  SS6S  LSL9 6v'y 988 L¥'/8 G618 €96 1'086™WIW €261T L09110 WN D upseus) UL ' THEI Y
960L10° vve'e— €€1— 89l 68 LT ¥SLT TUS8C  LV'LT L1 €0LE  11°LE €9%E §9'6E  I'VTOSTWI 6.¥99004d I'YTOSTWIN - 38 098/S¥|
£9TS10°  £90%— ¥E1— €8¢ YCy9  ETY9 699 6909 9L°€  L098 9908 9888 1888 I'SLSOLI'WW LLITY LMY I'SLSOLI'WIN - I¥789665F 1
9 dD@4 u! pessaudxe
Te600° 88LYy— vEl— 68'v L8901 8C'SOl +0COlI TSell 8L'S ElI'tyl 98%El €06kl 99VbI  1'0ECO9'WIN €98EC  9SE010MV Allenus.iagip :9j2Q 38 96LTSkI
61€0¥0°  LSOE— vEI— 6T I18C€ 679 ¥ITE 8'0¢ €T 1'vy 89% I1T&r 16Ty 1'9LTC01I'WIA 9020s5/94 1'9LTT01'WIN - ' £S/0b¥]
¥ Joquaw
‘[ Ajwreygns ‘jpuueyd
Suikjnoaa Ajpaemul
1§0920° 90S5°€— ¥E'I— €0'S 8V LL EVSL ¥EIL L8S8 LY'S ¥9°€01  89F%6 18401 LT8Ol 1'0LIBYWN o8yl1T  €/Cc8tdd wnissesod :p|Udy  IETELTTSHI
€d
Pr1610° 86L€— ¥EI— 66T I1S°2y  LE8F  €L'Ey  996b 10€ €969 1979 L6T9 9199 19190V W 79671 TSEITO WN  ©39q ‘ujeashid :gqqhiDd 387500611
anjea d onspeis 1 aSueyd 3§ sueaw uedW 43S SIS FI-MSIW IS suedw  uesw  /-AA TLAA LA uonduseq QUdD) ZauIUg  UOISSAIDY ausn 195 9qo.d

plo4 2uswiiadxy juswiiadxy

auljeseg aulPseg

penunuod °| 3jqeL



(panunuod)

89TIT0° 6L9€— 9TI— €09 S00CI 80Tl ZI'oEl TI'8lI €8'S 68051 ¥98y1 LI'091 SEVPI 1'6£5091' W EvL69  S¥66¥639 ®TGL69VF
$90€0" 8LT€— 9TI— 6TT LT6E  1L0F  vL8E WA [ASAX 4 88y C66y 9909 I'1€9T8I'WW §50€59029 I'IEST8IWIN  I® 018FbYI
ST Joquaw
‘> Ajweygns ‘Sojowoy
LL€800° T88Y— 9T|— SE'S 889¢l TULYYI 96'6CI 89SEl W@y 90Tl ¥L91 9TILI 1T6LI 19691 ITWI 6TVTL  YOOVIVIV  (OvdsH) feud :Szoleug 37801
T J9quisw Y ssg|d Jo)
rasbeor wsl'e— 9TI— 68’ 1€°€€  98%E  LL0E I'S€ 86l 96'ly SI'ty LT T6E TSLLEEWW YTOVTT  SPTL9b4G  -dodad us3usAeds ighieds 3BT EQTBEY |
| eydpe
w0 vr6't— 9TI— 85°1¢C 9T°0S€ €E'68E LU6EE €6'9TE 6TCC  9Ylvy 8L0Ly SLISY €6T0F 1'8EL" W 97871  8£985148 ‘Al 9dA ‘usBejjod tjepjoD  IETGEOTSHI
(110>
6S6/¥0° 8(8T— 9TI— 9L'S ST¥8  8¥98  SL16  TEVL €S ST90I L'Vl ¥8V0l  LT66 I'T6IPTWIA £89L1 009€10 WN "3) § 3ojowoy SINWiGys|y I8 LES6bF|
| aseaasaipoydsoyd
9€L10" 6S0V— 9TI— ves y0'SEl  COO¥l LETEI 89VEl 69 SYOLlI 8EL91 VLEIl  S8LI I'EET96I'WN ¥88401  SS8YI10MV VNQ-lAsoahy 1 jdpL €7 Z649TH |
86TI0° €8Ty~ LUI— 9T’e 1€9L 898L ¥LTUL +¥88L e 9896 ¥1'86 8L06 6£101 I'PELILWA 100ETIMY I'VELILWIN 3T SEBSHY|
|
8809€0° SUreE— LUI— [4°34 £9°£01 80001  TIII 960Il vTL Te9€l 61’6l STIEl 8805l 1'00EEEIWIN TLLTL  0b/L08DF J03de4RIUI 0SAVY |3UNY B Lp|IEY]
99€€€0°  6VIv— LTUI— 124 LT€81 6C°€8l +898l 618l 9601 11'TE€T 6I'11T ¥9PPT LOGET I'ISTHTWIA €/9€6 960€50 WN T -ojpwed lgwd 3T 601 TH]
1€1T0"  £89'¢— 8TI— 88C 8805 99Lb 615 €l'ts 99T  €€99  §8/9 TI99  9€T9 1'0L8T8I'WW 9819,0949 1'0£8T81'WIN ¥ €6/85F1
 ewwed ‘(urer04d
o) urezoud 3uipuiq
S88EI0° T6SY— 8TI— 10§ €1'9566 899901 €6'0001 €916 EP'EE 99°1LCI SEBTEI ¥8'LSTI YI'LETI |'V6ESITWI 90LF1  €06LKEAV PRO3NU dulueNS H3UD €S 699/ b |
6vTI0°  SEEY— 8T |- L6V I8%I1 Tt €791 61'801 I¥'S ¥99%1 8T8El 66'6v1 90°€SI I'SKEIOIWIA 00668Y MV I'SPEIOIWIN - ¥ 06L1+¥]
Lo Sk6'T— 8TI— (44 6785 80€9 1€99 65999 88'¢ 8/v. 889L 1’8 ST69 I'TLESITWI IZeTl  oéloziad uluswinfed e /[y by
68€LE0° 899¢€— 8TI— vrel CS'6LT 8L99T 8Y1IE ¥8'T9T 6€6 1L85€ LTISE ¥LT9E 1€T9€  '6¥V0T6'WIN 88¥81 01969944 € UNdBIUOD 1guIuD B X 8T98EY |
088
3ujuieluod urewop
£91010" 9%9v— 8TI— €L 9LY¥81  LI'l6l 6898l 6L9LI €8 699€C 6VVET LO/LPT €08TT 1'601E8WIW 6£€89  19899IMVY [102-p3|I0d 12882P2D B 8E|LTHI
S jI~ouquyul
LYELIO"  /8TY— 8TI— [4%4 8€°0L ¥EVL TT6Y S0'69 8e L6688 §9/8 1098 €996 19919V W 891€1 8TS900MY  Sulpuiq wedszelp :gIqQ 3T §98ITH|
8TySC0T  €9€— 6T - 8LV LT68 SL'S6 6998 TEE8 69'S 6v'Sll ¥¥L01 vOITI  LT8II I'TIIBITWKA C6ETLING I'TIIBITWIN ¥ 50TSkYI
JAl dnou8 7y
619120 LT6€— 6T1— 1434 LEVOl  T8LOI  6'T01 9¥°€0l 9 8rveEl 611yl P6'EEl  16°LT1 1'0LL8S1'WIW T0S6T€  TE6SETAY  dsedioydsoyd :apSzeld 18798674 |
| Sulureauod urewop g
asedijoydsoyd /// auad
€CHI00001 | YNQ@?
L9899 NIIY 03 Jejiwuls
L¥E6T0° TUV'E— 6T~ 98y v6'66 €496 996 6£90I €99 9871 80Tl #'SEl 1¥0El  I'IIEEWNW /1 €915¥0001 908570 WN ‘1PAld /// €915¥0001D07 ' 98/8%¥|
(- uonsds) AzvaWN
©21doazouor 4ol
-dedau syeweIn3 ;pruLn
anfeA d onspeas 1 aSueyd 3§ sueaw uBsW  4-MSIN SIS FI-MSIW IS suesw  uesw  /-IAA TLIAA LM uondussaq QUdD) Za.IUJ  UOISSAIDY auan 19s 9qo.d

plo4 Juswiiadxy juswiiadxy

aujjeseg aulaseg

penunuo) | ajqeL



(penunuod)

1120€0° 6Ce STl €6°G1 6'19€ 96'19€  Lv¥'6vE T6'06E yeSl| 1'68C 18°11€ €L+¥8T 1'89T [|'¥89SH W 6v6CL 151T/81d TL uIpPAd taudD  3'680LTH |
 ©19q

¥1.4TC0 19°€ STl oy €6911 I'SIE €€l TTeT LLYy  9EE6  TSL6 868 €916 1'£60TEI'WIN 86/81 beoprrag ‘D esedijoydsoyd :pgdld  IETBEESTH|
65020009 @2uanbas

¢€8500° SLES STl 144 ¥OoLl ¥1'L91 €9°691 68VLI €9y 809€l LTOWI ¥#81€l 1L8El 1'PTI0EI' W 118€1CT 65070004 VNQ? :65070009d  3® S60STYI
| @seun| uimoud
3ujuieuod |103-pajiod

840110 905V STl 8¢'81 60679 SI'1€9 L066S 1L°LS9 $S°0C  6V0S TI'ITS  S9TS T6'89%  1'0IL9WIW L1861 £€9879914 pa3eIdosse-oyy 1 PPOY  I' R EThI
Rl

[ 144 16£°€ STl 9'9¢ 9TTyL 88L6L 868L9 166¥L 99°€l  99V6S vV L6S YEPBS E€8'E09  1'€E0SYWIW 6181  IEPBETING -ulnew Ua3uy dUIZ W7 I |6/LL ]|
1 3]
-1012%} uondlsuen

996.00° 44 STl 691 6E¥9S  L6'S9S 8¢S  T08S 89°Cl TCvby 809y TEOWY TLTEY I'V91EEI'WIN 0€£££6 TTEEEO WN Jaddiz supna 1Pz ETOLILII
auad
#2[7000077 YNQ?

¥SL¥OT  196C— STI— 8L YTSIl £8801 806CI LEBOI 6v'S 6v'eErl 1T9€l SOEFl 89TSI  I'10ESHWIN [F169  0T9800MV NI INYPT[T0000TT 2B 8/H09% |
0] 4aquaw
‘(49140dsuennod ssod
-Nj3/wnipos) g Ajiuwey

woLY0 SLTE— STI— '€ 99'66 LS10I 1€66 1686 LL'9  SSVTl LLST €0vEl 80°STI I'TIOIF WA weeol 1¥¥70999 J3L1IBd N|OS 0|BGIIS 3B HEQOMY |
auagd
Y1DE0vEC6y VN2

8€9€0° LTEE— STI— [ €09€1 €09€l 6L1¥I TSOEl 128 89°0LI 181 9€V¥S1 69941 1'60LI¥WIN €6EFL  €0061799 NI MNP IDEOVEE6Y 3B 91 1SED ]
L

66600 /[9LV— STI— £9°01 91'99C €9%SC 18€8T 1009C 9T6 6V EEE E€TBLE STIPE VLLTE ['V69ET W $SETI 08£05939 OSEIPAYUE dlUOQUed zueD I E/6hEY|
©19q Gf d|qidnpul
-a8ewep-yN pue

8106€0° €0TE— STI— Ly9l €9°08€ €T60V €1'69€ 8499¢€ WOyt 6€Ly 6LTEY 9TI8F LT60S  1'09€1'WIW €/8/L1 OTHOIOMY IsdUIe YImods :qGppPpeD I8 |£605H|
7 [BLIpPUOYDOlIW 41010’y

€9¥910° S0v— STI— 9%y £L901 81%01 +vL'€0l vEEL SI'y S6'TEl PPTEl P6'SEl ¥90El 1'GL96ITWI 9080C¢  ¥8FL6¥4d uonesuope 9 [TWH I |659TY|
Joydadau uie

6816C0° S8L€— STI— €N SPE  THLTE 697TSE  99°LSE 8’61 €66Lk T8I0V 69T EV9Ty  I'EITEWI S€891  £09STpdv -oidod Aususp moj lipT 38T |Z8ITHI

€908+0° 688C— 9T I— wUuy 1¥'£9 9965  LI'89 89¢L ¥9°€ 19%8 T6'8L L'L8  TEL8 1'S601S1"WI 166959634 1'S601S1'WIN - 3% 176951
€ 3u
-UleIUOd UlRWOp JAAS

6/9670° 6CEE— 9TI— Pladl LLYLT TLS6T L'6LT TL'8YT 8191 TOLvE 8EVE 8F'SLE S61CE  I'L00FY WA SYITL  91€eh/99  pueaeadas QM SEAPM € EER/bPI
(epydosouq)
Ja3uy duiz

‘| Sojowoy Jo1sBY) 1| ZSBD)
anjea d onsneis 1 d8ueyd 3§ suesw ueaw  g-3SI SISW FI-DISW IS suesw  uesw  /-[AA LM |-LA uondudsag 9UdD) Zaauj  UOISSADY auan 195 9qo.d
plo4 juswiiadxy juswiaadxy aujjaseg aulaseg

panunuo) °| Iqer



(penunuod)

EV9LED 681y LTI S0'8 Thls 6915 ¥80ES IVECS 109C 91¥I¥y 19°96€ T86SY 6L98¢  I'SECHWIA I1€Ll  0€9918d4 puedi ap| Py 3B GS8S 1Y
?qgH ‘T 4o

[443440) 8/9't  9CI ¥oel L869C ¥¥'SLT  1'S8T  86¥T 888 STVYIT LT90C ¥S'LCT  660C  1'0TTSWNW 06161€  £€7£9999 -SN|> BUOISIY BAZYTISIH  I¥ G60SS¥ |
| 3u
-ureauod Jaddiz aupna)
pue ulewop Hy ‘uonde
-191u1 suisolkioydsoyd

LEOTED 8l¥'e  9CI el €0'€LT 8T66T +8'6ST €£6'6SC 6¥'6 69T €€C 18°L0C  L'60T 1'T9L9EWIN €667,  18LS8SIV  ‘uroud oidepe :||ddy 1€TX9| |9k
V Jequisw /0]
Ajejiwis asuanbas

81S8C0° 88’ 9CI LS'8C 0809 S§L'SSS 9¥'8E9  TEE9 66'Sl  TW8Y 9L90S LO8Y 8FILY 1'TH0V W 60489  $50/4799 yam Awrey rezo|wey 3878 6SER|
auag
51716000€6Aa VNQ?

800600 86y 9T L0'6 8C6LL 6US9T TS6LT V96T €69 LETLT S9'6CC 1091T 9€TCT 1'€601TWIW 98966€ 881,109 NI 2NYSIN6000€6A T BHESEYI
LL e

69¥6¥0° s9Te  9TI 6S°¢ 19°1€1  61°0€l 1S°LT1 T6'SEI vL €LY0l 91Tl S0'S0l 99°S6 I'PCILITWA SS8TEC  6L1€00D9  -oad ueduy duiz g//diz 1€ |8E09%
(3seaA) ‘uer0ados)pnu
-0qlJ Je|o3]oNU [[ews

yIE910 LISy 9T Y9 69%9C T0'E9C €899C 1TE9T 8101 SLOIT ¥L8IT ¥IEIT ¥T961 T0989S1'WIW S0TL9 108800MV €N @ [dLn:dn 1 91€5HI
| @seun| uioad
3ulureauod |103-pajiod

SL0910° 1Ly 9T 90°S1 S9°L0S VYTULUS SL'S8F 68°€E1S £9'61 1TYOF ¥H'OCy TH8IF  11°0LE  1'0IL9WIW L1861 €9879919  P3BOSSE-OUY PPOY  IB 6605
yy9 ULl

1985+0° 9%t  9CI ¥8'Ce L¥959 6179 1S9 9¢E1TL Cl'6 6v'1tS €98IS ¥6'1CS  LP'STS 1'0060TTWIW L6€TS  L8I19TAY  -oid usduy ouiz pp9diz  3ETET96TYI
(3se4)
Sojowoy | 40128}

YEC0E0 6t 9TI 15°S SE9I LEECI 9€°LIT TLLOI LYy TCl6 S1'86 998  [9'68 1'89SLTWNW 69815 91€8I10MV Sundessun |dey sy € 06k6THI
suag
6 NEEYOEBS VNG?

£6¥8C0° 8cs’e  9TI 858 Y'0ST STEIT TYLVT 1E6ET 96’11 9¥861 T8IT 66L1 1000C 1'0LISEWW 0£££9  £900T0D9 NIMIY A6 IINEELOEBS & 16SHTYI
g urewop 1eadau

¥0S010° £L99%  9TI ¥'8l S8°CES 96FIS 19°S1S  £S°99S 8671 I'tty 616ty €0'LEY TEL6E 1'8CECEWI 0979L €15£1009  opndadodinensl ign]  E OIPHTYI
g uadnue

€£9€1E0° 1se 9Tl ¥9°CC L%y 8V ¥8E0F 6LTULY L¥V'El TTHSE 89'SEE  €8'6FE  TBLE 1'80S01'WW €780T §+896/D9  dwoJpuds uau30lS :qss IETE | THI ||
(ejnydosouq)

[£33230) EET’E STl I1L'6 99%9C ESI8C 18°LST €9VST SEEl 8CIIT 8L9¢T €9T0T TS6l I'LTSEYWN 16107€  §1157899 € Sojowoy Yooy o0 3B /G8Eb |
(Bupuig ¥NQ)

89510 [T T JAVR 44 S8'01€1 90°08T1 L6'6STI ¥H96€l €€61 8TIS01 1+¥°9€01 LI'T¥0l 600801  I'EFEBTWIA S0011  9¥SLOONV auaB03uo H3a MPA 3T 659TSHI
¢ Sulureuod
(WYY ‘1dNY) uoigaa

8¥6.L¥0 viec STl 6L'6 SE8LI 96l I¥P91  16°ELI 8CL 6Lyl S8SKI 69051 CEIEl THOIBTWW STeL9  I1¥bLSS99 Buipuig-yNYy ‘gaduy 3e7ST |9 LEp |

anjeA d onspels 1 s3ueyd  3g suesw uesW  6-MSIW SIS #I-DISW JS suesw  uesw  /-]AA CTLAA |-LAM uonduassq SUSD) ZoIUJ  UOISSIDY EUET) 195 9qo.d

plo4 Juswiiadxy juswiadxy

auljaseg aulaseg

panunuo) °| I|qer



(penunuod)

££8100°

¥£600°

996840

k4441
L6STI0°

9LENN0

9018¢€0°

S180¥0°

90800

81¥9¢€0°

89€€C0°

LT89%0°

9656¥0°
9€9.¥0’

£T1600°

10€°L

¥e9'S

ELYE

85¥'€
9eEYy

v

8¥0'¢

l'e

€109

615°€

6801

198C

S19°¢
1¥0°€

16y

6C|

6C|

6C|

8¢l
8Tl

8Tl

8¢l

8Tl

8Tl

LT

LT

LT

LT
LT

LT

689

S0°L

6061

€8
€L

1yl

199

10%1

€e6

1444

89°LS

1€01
6€'S

90T

€9.C

5°90¢

Y0'€CE

69T
6L°¢61

€9PPE

697C8C

80vLI

9e'0ty

YTe6Ll

Prol€

S°0S11

6C°0¢S
86'06

€€°009

80°LLT

¥891C

£y'8P¢

61°9€C
£590C

9T6LE

LL°1ST

81°TLI

¥96ly

¥S0LI

197Cee

€1'8¢el1

99°9%S
LTE8

50'989

11'84C

eEv6l

68T

SL11T
29981

9T Sve

5'98¢

90481

€TL6¢

9eel

8€'16C

69°C5TI

SL61S
1786

98'089

€9°€LC

¥L¥0C

€9°€ee

8€°9TC
L¥'L8]

€1°09¢

1'€0€

99l

€6'I¥Y

8¥'ELI

90°LCE

8€°€901

8€°9CS
€C16

wov9

09

0¥

€8

€8l
959

19°CI

6CYI

6001

8911

61'S

17’8

LEE9

¥L6C
(343

6€'S1

L9YIT

69'641

¥£°09C

99'9/1
FTA

9C'69C

6€°1TT

AR

16'8C¢

69'1v1

£T6re

617906

LY 91y
9S'1L

66'€LY

16'£0C

80°191

66’81

98981
8/'941

9ItLe

£6'6€C

134

9C'9¢E

68'ev|

[AR 2T

12°88L

S8'ILy
6'0L

1€°T9%

Erelc

LY'6S1

68°LST

L7281
19°CS1

08¢

68'¢61

L9°€TI

8C'0rE

vYoLE]

SSvre

68'8¢€6

S 10+
(VA

9y

|4 A Y44

8891

y6'Evt

¥0'£81
Previ

1'96Sy"WIN - 00064 /// 6SLTT S9L110 WN

I'SLITCTWIW

CTET08" WA

I"C6LETI'WIW
1'960S | "W

18%SC €°9L60CTWIN

0€¢
YL YSI

£1°60¢

SEEYI

I'y19S0CWIW
I"LL61"WIW

I'01L9"WIW

LT TWIW

90°1ST TI¥8IITWI

8C'566

65°9LE
89°CL

9e'66Y

1'€960% W

1'6T6LEWIW
1"CCE96 1" WA

1"£T68E€ W

86¥¥ 1T

01€89

86¥¥1T

80¢€6¢€ /// 5L608E

60001C
LEBE|

L1861

698LET

yET0TE

L9LLL

LLIVL

81¥.9

05.€8194d

05447009

0£011cad
YL6BTEAV

¥1+€0.94

806,5.49d

€1989

£€9879919

¥¥+99094

S50€520949

0941581V

69¥9£109
61,99099

59¥0004

(auIsiARu9d °g)
Sojowoy 9usuodwod
x3|dwod || asedaw
-Alod YNY/15ed ‘€L
3|24 UOISIAIp []92 :£/2PD
| 8ulureauod urewop
WA “28uly ouiz : | wAwz
(arISIARURD Q)
Sojowoy 9usuodwod
x3|dwod || asesaw
-Alod YNY/15ed ‘€L
324> UOISIAIP |[92 :£/2PD
1'960S | "W
VL
1| aseJaysuenAypaw
/I1 D1 Jequiaw
‘A|iwey urewop
IDIH “TeLPIW /// 21 PEIH
aselonpau ase
-I9jsuenjAyaw suRl
-sk>owoy-a1ej0jo.p
-AyennyAyrsw-g 1aapy
¢y Joidadau ydg :geydy
| @seun| uioud
Sulureuod |102-pajiod
pa3jeIDOSSE-0UY :[>20Y
G5 SulureIuod urewop
|103-p3|103 1GGOp3D
99 3ujureIuod urewop
|103-p3|103 :995p3D
uimo.d
DY-WYT ‘Ulwas uwg
suag
110£0001€T VNQ?
NI 1Y 1 1OL0001 €T

1"TCE96 1" WA

¥ o-(unyd
-0]242) asesawos]
|Ajoad|Apndad :1dg

®S TL66YY

' E0I6EYI

®T® 508 |

1 986EhY |
I EI9EYI

® X 019951

®0lITSYI

L YAS 44

I SHPETYI

e 8ELSSYI

® T86THY

18 706001 |

I 9HPIEY |
® 61£95Y1

e 244

anfeA d onspels 1 adueyd

3§ s,ueaw

ueaw

plo4 2uawiiadxy juswiiadxy

6 IS

SIS

YIISW 3S suesw
auljeseg auljaseg

ueswl

LAM

CIM

I-LM

uondunsaq

ausn) za.ug

UoIssa2dy

ausn)

195 2qo.d

panunuo) °| Iqer



(panunuod)

uryoud
Sunoessiul urewop
(43010 a4 1€°1 1€ 8L'6El 868l Tl TYGHI CI'S 66901 19°€0l STIII €8901 I'LELPSWI 9v6€8  TSELELI ASojowoy uspaid iy 18760815 |
TVL il osedy
-suenjAyaw /// VL
1] aseuaysuenjhyraw

/11 D1 49quisw
‘A|iwrey urewop

oL /i IDIH “TB/PdBW

668500 ¥99'S 1€°1 3N 1179 68°LTS LO0SS €L°ELS ST8l TETW SLYOF TO'ESH 9T8BOF TSL60TTWIN TBOEGE /// SL60SE  TTIILIAY  /If I1BLPIW /] 21P3IH 3 € 0S1pED|
T Jequiaw
‘g dnou8 ‘| Ajweygns

€59£900° 819's 1€°1 9T9S CE'90ET 6571LTT 66'1HCT €9TIHT 086, LLSLI 9€°€68] 89'SKLI TEEIl 1'LBIITWN L8I€SE 85110 WN -03dodau edpnu igp|UN 3878569141
3

SE€810° Ly8'E €l 9T v'e9  S6C9  8K6S  60'L9 ¥9C  S68y €L  8FIS 86y 1'8LLETWI 6ETKL  8ISSHIAV Sulureluod jnow Q) :@db]  387/68/5k |

oj||~lossauda
103 u031dadau Jesppnu

I LELYO 96T €l S591 $S5°09T €6'16C TELVT TI'EVT CLIL1S°00C TO'ITT 19'161 9€'881  €£TIOCEWN £0L60T  0breglgd  3uspuadap pued)| (40> I T/T6EV]
£7901Q

yL6T10 18Ty €l 8y wEel slect 1891l LSt IS T'sé6 §86 6 STE0l  1'60501'WIK 8SEVET  §STE8IV d2usnbas YNQPD L7901 I 8ISLTYI
1% uoud jnow

SELVIO vel'y 6Tl 1€9 €6°€SI  1TYPI SIPSI €€°€91 STS g6l S¥Sll 68'SIl  STLTI  1'8TE98WI €L0LE£T  08ISIEAV Buipuiq YN ‘IbWaY  38T/2095F |
sua3
¥OH1090€SS VNQ?

98610’ 65t 6| 8T§l £8'19T 909€C TTHIT 1648T 6€'S TL'EOT  TSOT 8861 1¥'S0T  1'918VPWIN ShvIL  9¥807899d  NIMIY PINAFOHI090€SS  3® 0SLISHI
6 (oenof)
u0.d Joydue

88€6C0° 695t 6T ¥9°0l €9°€0C 89€TT [TL6l TB'68I 91I'L 88LS1 9T'891 9F'LSI T89IYI 1'89LIEI'WN 986001  €8160199 (W Yd) 3seun| v ‘ededly 18X €l6Lbh]

| 403
-g|n3au sisoadode pue

€LELTO 8CEY 6C| 9'89 6'8CC1 6¥'8111 L8T0El S8L9TI 19°9C 90CS6 8666 69086 6596 TILE9GI'WI 00S/9 6VOBESAAV 2242 UOISIAIP |93 1| 82D B /G| 9€h|
suad
¥2150001 1 € VNG

658620 9¢€'e 6C| 19°€ 8/¥8 ¥¥'/8 9918 9198 LEY VLS9 L¥FS9  ¥P09  LLOL 1'0¥68S1WI 160€L  68S119VV NI NYHTIS0001 1€ 3B I8EIE]
(CLIINICNER]

S¥0100° 879’8 6C| £9°01 €€'8/S 61185 S¥'L99 LE'S8S Il 169%F 69TSh  LSTISY 61'SEY  I'SEEETWI L2847 89197899  °S) | I-IAWA (IIIPWA I HS60SH |

/6 ureoad ua3uy

duiz //1 101810049
aouanbas YN Q@2

647 /11 10181004

anjea d onsnes 3 28ueyd 3¢ sueaw uesW &SI SIS FI-MISW IS suesw  uesw  /-IAA TLAA 1AM uonduasaq 2USD) ZOUIUF  UOISSADY auan) 195 9qo.d
plo4 2uswiiadxy juswiiadxy sujjaseyg aulaseg

panupuod | d|qeL



(penunuod)

T 1103-p2]103 a1

SSSEVO’ wse  veEl ¥0'8¢ €189 S99S 98'6ES L¥'LS9 SSLI €y L88EY YSEOF 61T19F 1'66LLTWNW 90980C 67780009 -ULIds/AUIUIBIE 72ISY I E 049 S|
wyH ‘|
493sn|3 duoasly //f yH
‘| J93sn auoasly ///
JH ‘| J91sn)p suoisiy
/// QpH ‘| 423Isn|d> duo)
0C99te =SIY //f BpH “| 493
111 6199C€ duolsly Wy y|asiH
H19lele /1l I1WPU13SIH 1] P4 13s'H
80¥€€0° 98l'e ¥l 44 ¥'Sil 6CL01 TSTIL 99°9TI 999 /898 8SVL II'l6 T06 I'SLLYI'WIN 8SI61€E /// LSI161E  £S£610D9 /// GPUIISIH /// BPYIISIH 3% $S8HTHI
£7901d
LEEOIO L69Yy  E€€7] S0'8 80561 €060CT &tF 061 €898l 159 991 €1¥l ¥60¥1 9€LSI 1'6£9801' WKW 8SEFET  BTEBITIWNG 2uanbas YNQP2 :£7901A I L60bER|
auad
9128200111 YNG?
968LT0° woe £gl 68'6 8EVLl TLT6l 9T091 SLOLI 959 9I'lEl LEI¥I €6'1C1 686C1 TILIEY W 16989  8I0ETOAV  NIMIY INWS1D8TO01 1 I8 & €179¢p|
(]
€89810° 09ss  wel Sl'e 90'61T 9961T 989IC S96IC v0'6 T899 1TLSI Lé'6Ll ¥TI91 I'ITITITWA 0TILTT 9915499  -D osedijoydsoyd :|p|d € E€TLSH
§ Anwrey
V 9SBENY ‘@sesjpnu
1LLTY0 woe el €€6 vLYPl  S6'8T1 91°LS1  V'LbI L9 LS601 T9¥0I 8I¥0I 8811 ['S99COTWI LTLIT 98998EIV -oqu ‘uusgoldue Buy 18X /E68EY |
 urewopo
€L8L¥0 et  Tel we 80+¥81  £'861 86691 &8I €C eE6El 199l TSU €6'0€l 1'1TSEEI'WIN 16808  €65/p149 -dWOY J93uy DUIZ pXYZ I8 9SG/Ep |
P/339]
€18540° e el 3R 44 €8'€8E TO6YE SLELE 166K 8801  9°06T 995°68C 6S°90€ €SLLT 1'9899TWN L¥TL8E  6¥11€009 VNYODIW p/IBMIW I 0FS9EY |
6L€S10° 608y Tl [4%T4 1¥'¥09 9009 89795 TEIS9 Wyl 668 96¥EY T8y SETH E€EIITTWN I0VI€€  79,£0£99 T xd|dwod OHL ‘TOUYL ¥ 9€/8Eh |
auad
€0Aav600041 VYNA?
¥S6+0° ye8T Tl 6C11 69'80T 98°TTT €698l LTVIC S6’el 1481 T8ISI 8¥LEl  VI81 I'S9LEWI SPSEL  090£00MV NIV 2rd€0A¥6000L1  3® L066THI
99L10° 968’ &l S0¥C PI'tYS 1¥L8S L¥B80S 61°I€S 8CET 9L'11¥ 1TSSk &F 10V €0°08E I'6VETH W €8C0¥C 1102004 | DX xwa 'LV
| usoud
palenosse sjod sjpuids
ST8LC0 ¥8Fe  TEl ¥6'S 990Kl €9'6C1 8I'tyl 86'LYI 99°L LL90I  60%6 ¥L901 1L611 1'€965 W 099117 €6¥970 WN  PUE dwoso.nudd :|ddsD 387 0pE0TH |
0018481V d2uanbas
1£X4040) 900°¢ 1€ 61°C Wy e¥ey  vE8E LU T 6S1E 1960  El'IE LYE 1'6T0LTIWIN 1999TC  S9SLLEAV passa.dxa :0018¥8IV ¥ ¥8SLSHI
3qZH ‘T 43
€10L20° 6vLy 1€ vl 8¥'S0E §6'SCE 86'01€ TE08T S S6TET L8IET LVYET SBTET 1'€6100CWIN 06161€  BIELTIAV -SNJ2 dUOlslY BqTYTISIH 3T S $S8/p|
910£00° LEI'S 1€ €1l SE'1SE 89'8eE  LE'LVE TTL9E 1601 99°£9T TE'6ST LL'6ST 98C 1'66601'WIA V8Y11T  6VELLEAV 0l 2ypads snsa1:gleds) 38 Sp09eh |
suad
€19€0000€ 1 YNG?
86¥510° €6y 1€ 6l°¢l CI'L0E  TLYTE ¥6¥8C 8LVIE 10 69°€ET 881ET 900¥T 9T8TLT 1'L9L0CWNW 6¥IyL  0/8Y00MV  NIMIY Ad€19€0000€1 3T 0696t |
anjea d onsneis 1 a3ueyd  3S s,uesw ueaw  §-MSIW SIS IS IS suesw  uesw /- AA TLAA [-LAA  uondunsag 2UdD) Zaaluj  UOISSANDY auan 19s 9qold

plo4 2uswiiadxy juswiiadxy

aujjeseg aulasey

penunuod | ajqeL



(penunuod)

£90¥00° 6008 ¥l 88°¢l 6£798 S0€8 ¥1'€S8 TH'698 189C T9019 +9199 60/8S 99185 T6TLTOI'WIW S0l¥l 0610904V ' T86ETY |
auad
90A.L¥00£4A VNA?

91+0¥0° 9.0°€ LE'| 10T €6,  v¥8E  V¥9LE  9LLE 9T 9LLT  91'0E  TOST  L6'8BT 1'091SE1I'WW 91£0TE  91088¥d9 NIV PY90ALL00EFA 3B 1£S8SHI
4|
yads-yNY ‘@seulw

[x44400) 6CT9 LE'| 8L¢l €9'86€ 1816E 61°18E 6561 1501 9'06C 99'6/T 1988T ¥#L'SOE I'TII061 WA 161¥6 09S/7S9d  -BOp duisouspe :zqJepy 38 | |8SH|
9j||~lossauda
-102 403dodau JespPnu

YL69€0° 101'% LE] YL 9L'8€E LEEVPE 80LEE S9TEE $6'0C 19°L¥T €T0LT 6T90T 6£99T I'SI9IEIWNW L0/60T  TpEL£099  Iudpuddep pued| :l10>]  1®T989GSH |
passaidxa ‘70§ 10Q
Olvy3 ‘I 4yD ‘usw

66110 14142 LE] 651 6Ly 859 SE8F 8l6¥ €&'eE P8PE  £96C $9€  9¥8E I'191SS1'WIW 95€7S 11189099  -89s YNQ 2£0SPMI1A B |1979%F|

€99510° S0EYy LE] €78 T8IT ¥9VET 60FVET 6991T ST SI'L91  €TH81  €€8¥1 89°0LI I'PSEWN LOETI  TE09¥Tdd | upuiqed :jqeD 3BT 8E/8hY |
7 apndadA|od ‘ase
-J9)suea|Aso1oees-¢* |
©19q DYNI|D®I9G:[eD)

€92600° 6¥9'9 LE| 9891 LESSY SE€8LY 61'STY 8L'E9Y CEL PUEEE 8TOPE 88'ITE 1E€FEE 1'01SECI'WIA 8/89C  606€TTdd -ddn :eded I H8OLTY|
auad
7T959€00€9A VNA?

(REq440) S¥6'C 9¢€°| £€8°¢ 78S  HO'ES  LET9  €9'6S L€ 6Ly €€ SI'8F 6188 I'ESHOLIWI £08THF  €€810599 NI MNYTTDI€00€9AQ B 0bE6EY|
| 403
-g|n3aJ sisoadode pue

6€1510° 108°S 9¢€°| 66'0€ 91'0€L 81'TLY IL1SL 989L 00Tl €LES 1T8YS TULES €S€CS TILE9SIWI 0059 6F08ESAAV 24D UOISIAIP |92 :[JBdD  I€ 9G|9¢} |
Joidadau suow.ioy ui

L0STHO €0S°€ 9¢€’| ¥5°0C 68°00€ ¥6'61€ TO'I9T 68TCE SL'6 YUITT STIIT SO0'80T 898ET  |'9W6EWIW S¥0TT 11865 -seojau uidonouAys tuyal 3 | £S6hb |
Vel
yor-aurias/auiuidie

106820° €LEY 9€°| L1'8T 9LTIS 9,88y €L6L/y 88899 SSIL 8I'LLE  1€T6E  VETLE YIVIE  1'6TTOI'WI S0I¥I 841010 WN 4oy Supiids teg|sys € eT/7581H|
VEl
yor-aurias/auiuidie

176510° 909 9¢€°| 6L°LI 66'65€  ¥'8CE SL'€9E  1'88E €901 $S¥9T 19°€8T 98T 8T6ST 1'6TTOI'WNW S0I¥1 841010 WN uo1dey Bupiids eSS 1€ 9TGBIH|
7 apndadA|od ‘ase
-19jsue.y|Aso1dees-¢* |
€199 dyYND2|D'IRGED

108510° 601 SE'l 118 ¥6'S1T 888IT +'10T 81'6TC 6501 Tr6Sl 68081 TLLYI 8T6LI 1'TI60] WA 8/89C  TT6¥STAd -ddn :eded T EEpLEY|
T| urewop

11€910° 189 el 99T 98'879 €£€€19 ¥8¢€09 6TVL9 1T6 890y 1TL9% TS99 ¥88LF 1'90LVE W §85901  €19/£7gg 3eedau undjue i pojuy 3BT OETSEY |
(enydosouq)

81TyT0’ 9.9°€ el wy 11'/8 6T06 €U8L L8T6 €0y  €6%9 1889 L08S  +¥899 1'LL801'WW yEIEl  07859L0D9 | PUnysydep :jyoseq  I® €pLEEY|

anjea d onsness 3 28ueyd 3¢ suesw uesW  g-SIW SIS FI-MSW IS suesw  uesw  /-IAA TLAA LA uonduasaq 9UdD) ZaaUJ  UOISSANDY ausn) 195 8qo.d

plo4 2uswiiadxy juswiiadxy auljaseyg auljaseg

panunuo) °| 3jqeL



(panunuod)

1Tr9v0° 658C 9971 65°1 oLl 1991 698l  LLSI St T4 €L°6 ¥8'6 1'9%P0TWIN 81T¥1 810800 WN ® 9T
(epydosouq)
6/19¢€0° 9cl'e 99l 1'v¢C SL01E 6999T 6C8lE SSLVE 899C 89861 Vve6bC €T081 €991 "1 L8 W L7981  0€8S€04V T Sojowoy pouiad :gzuad  IBZ09/ ||
68LE0° 9L0°€ 99l 88’| ELYT VYT LE9T  86'TL YI'C  96'SI  8¥¥I  96L1I  8LSl 1'SSLSTWKW §6999 114570 WN unlodse wudsy 1€ | Ty 8|
g ueo.4d A1039.429s
186C0° y0€'€ €971 69°1 98TC 69TC SKOT #T'ST L1 g6vl 4| 1€91  86'SlI 1I'¥SI0FI'WIA ¥¥60T 10€600 WN S[IISSA [BUILIDS :GSAS IB X /HE6 Y]
(suedsjd ') Sojowoy
T1-pa2 ‘| Aynow |22
6£5610° €8¢ 1971 SI'¥C 69'€9T P¥6'TLT #8'E0E 6119C 8’01 €9V/I L8/81 ST6LI  SLSl I'Ve6VITWIA 0850F1 887080 WN  Pue uawyn3us :jow|3 I € o705k |
| @1ea35qNS SWAZUD
S6v0° €99t LV 09 €CELl  LOOLI 80T8I T899 8Tyl 10811 SI'SPI 88°€0l LL€0OI I'lI¥IE€9WW SS6€9  £££1,099 19V PU® S)AD :ISSIGED T X 8E6 It
passaudxa ‘G| / 1oQ
O1VY3 ‘£ 4yD ‘usw
¢51100° e 9wl €99 6E£°9YT LT9ET 61'9¥T S9LST 99 1€691 #8891 T68SI +T08l |I'E€EFCITWIA 08bTS  86VBTEAV -89S YNQ 9G1/P33LA 3T £80SSYI
passaudxa
‘0€| AisasAun a1eag
SUABAA ‘/Z 4YyD ‘qusw
868010 185Y  S¥I 89'¢ €0'1L YS9  88v.L v9U L0E€ SO6Yy I¥IS  989F  6SLy I'LLIEEWNW L1087 TEBEITWE -89S YNQ R0€INSMLA 38 01085 |
uio4d pajejau aseun|
68C1¢€0° Ly vl 191 SL'6¥8 S9°0/8 T60€8 €8LY8 8CS 66065 V¥6L9 6165 L6105 I'V6ELIT'WIW bTOBET  0£77L099 € duiwesoddndy :dinjguy  IE0S0ERK
9699¢€0° 14443 (34l €8LI 96'vET €900C 61T ¥TIST SYOl LL°€91 #8181 €995l YETSI I'SIFSEIWIA 90056+49d I'SIPSEI'WW I €LELSYI
€96C€0° [ 4N (34l 90'8 SO'111 €6 60111 88€ETI 109 ¥9'LL LT69 S6'9L 1€L8 1'89EL9I'WI 8¥S¥9¢dd 1'89€L91'WIW & 0T86EYI
suag
60NO0€ETOEI6 VNA?
8€€6C0° 98¢€'¢ (34l 96°1 €0'SE  61'SE  pv9'EE  LE'SE ¥T  vSYCT  1L9T  vITIT 9'ST I'1T¥06 1WA 80+31  /b6¥1899 NIMIY PIIY6ONOETOEI6  I' 086LEV|
S1£920° €LY e 8¢e'¢el £0°£0C S1'S81 ¥/L'£0T S9'8CC €99 T6vrl 698El T8LVI 1T0SI  1'TLI6SWIA 1088, 86T9STAV L dseun| siejduspe iy 387 |8L0Ek|
96€10° Uy W [40] £9°80€ 8806C 696C S8LEE 'Sl L91T  LYTT 99'/81 ITBET I'E0VITIWIA £L0€T] 04424199 | UlpuIq[ed 1[qRD  IT HEEISHI
u1a104dodA|3
Vv paieosse-dnous
6EE610° 988C Tl 1€¢ SU8C 898C ISVYC LL'IE 11 vé6é6l 9181 €L6l T8IT 1'196C1I'WW €vL61 69T110 WN poojq snsayy :Beyy T H|061¥]
auag
819/750€+9 VNQ?
SL9EVO S6'C 17 4 S0'€9  ¥8¥9  I1L°€9  ¥¥09 18 44 6€  16'1F #9005 1'S0S191"WIW OEEBET 69145099 NINIY MArd81DLTSOEF9 ¥ X S18Lp|
suag
17d67S0€6¥ VNA?
89500’ 690°€ ¥l 6€'¢ €09 €91y vTvy 809 79T  88TE  €L'6T  LETE  199€ 1'0LV6SITWI 9TTSL  TE6SIONV NN AN 1T46TS0E61 & TLEEEF |
Vel
yoli-aulIas/auiuisie
40308} Supi|ds B¢ |suS
anjea d onsneis 1 a8ueyd 3§ suesw uesw  g-3SI SI-MSW FI-DISW IS suesw  ueaw  /-[AA TLM |-LA uonduasag dUdD) Zauug  UOISSADY auan 195 9qo.d

plo4 2uawiiadxy juswiiadxy

auljeseg auljaseg

panunuo) °| Iqer



(panunuod)

€01.¥0° 8€8C TIT 68'l Wyl WLl 6Lt Cl 8l 199 1€ 8L'L YS'L 1T1EL8YI'WIN 8¥SL9 668910V 1® 8170¢EY1
suag
€149£800€¥6 VNA?

8/16¥0 ¥8CT 90T 6T | IS 2811 6Ll 86 9l 89S 609 ¢ L1 10T665 1WA LEVLL  80SOTOMV  NIMIY INYEIDL800EY6 3B 19S5HS¥I
C
eyd|e uungns “oidadau
v (vavD) ppe a1k

1¥0100° €98 L6 1706 9S¥I1T SH8PIT SH8YIT 966961 8€'LL 1E€VLOl 6L°ELIT €6'4601 6096 TTIISH W S6EV|  LPT6LEAV -NGoulWE-BWWES TRIGED 1B X /0861 )|
suagoduo

8€8910° €E0y  96'l L9 L8TS  9Svb 6’55 €8'LS 98y 11I'LT  LL1T  1€9T  $6TE  1'TOTIWI €98L1 L6SEE0 WN sIso1se|qojaAw :qAly 1ETX | €T
7 @ajap ‘21dosrouot Yoy

8866€0° 870°¢ 6l 61°l 121 9911 €901 TLT 6€°l 919 'L 6L 8/'9 1'€0S1€1I'WW y08Y|  ThSheEga  -dedas mewenis igpUD I HTYLEY|
aseplwelad|Asoldeled

¥09%0 vige 88l €991 LI'SEl  €SE01 66'LV] 66'€ESI L 80CL SI'6L 6169 /889 |'0CTISWNW oyl 61189149 DED I /PS50t
€ Joquiaw ‘7| Ajiwey

L115¥0° wre el SET el T9TC  €T0C w8l Se€’l ¥S0l1 89T €8 9801 1'11960TWIN L6¥0T  +¥£5€0594 I914JBD 3IN|OS I€RT IS I TSS9HP|

SE0S€0° 61°€ 18°1 61l 68°€l  LTYI 1Tyl 1811 'l vL 66'S L¥'8 PE8 1'1L£961 W 128080 I"ILES6I'WIN - 37966111
eyde
*X| 2dA1 ‘pare3-aSerjon

€86T¢€0° €ve 8Ll €€ 10°1€  10'9T  TTYE TOPE 44 ¥4l L0S] 8¥6l 9891 I'TEEESIWIN ¥LT0T  ¥/LTTSPEAE  ‘[PUUBYD WINIpOs lBgUXS 3BT 608THY |
6 °pn
-dadAjod xoq (siH-e|yY

102920 l6s€  LL'] 980 6L'11 12Tl 19711 9’11 Sl 599 €98 19°S £9°S  170000T WA 1zel Telen  -n9-dsy) Hvad :6Xuyd T 8I9STH|
6 3ulureauod

LT10¥0 115°€ €L 89'¢ wye  €86C 8¢ 60°€E 981 LL'61  8E6l  6L0T LO'6l 1990091 W LST8L  SPS610MY 2eadou Pl BUPNB| 62T I 9LEQEY |
auag
80719000190 YNQ?

1€81€0° 6SCE 121 ¥1'0 1271 v8'l €91 ¥8'l 9o | | | I 1'€9018'WIW €ST9L  SSTTOOMY  NIIIY PIW80T9000190 B HHH0EY|
Jaonpsue.y

1€06C0 ayre 89l £€9'8¢ LS'8ly 69/8¢ 8916y SSPLE ¥6'0€ vL'6¥C 16'S0€ 1S6ET €6'€0T I'87L96 W 96191 €1670119 [eudis 9 upnalIAIUl AS9|| I8 EQELEV
¢ ewwed
ungns “4o1dsdau
v (vavo) pre ouk

8CLEYO €0t 99l 68'C 1€  +$T8E €0LE  ¥99¢€ ¥6'€  6v'CC  8l'6T ¥I'0T T98I I'IT8YYUWI LOb¥I  00191€99 -nqoulwe-ewwes :¢8IqeD 1T /| L6Eh|
L0L

15120 €18 19°1 908 197111 92'9T1 +¥8'901 £S'COI SY'e ey  691L 6189  €9/L9 I'SOLSTWI ¥T91€9  08LybTOE 2uds pardipaud ig /WD 1€ X OEEIEY|

34440 L18T 65l 180 €16 1T6 L¥'6 168 680 €L SL'S 569 L6V 1'PESBO0T WA q€618149d I'PESB0TWIN 3B |8T6SYI

¥/8T¥0 186C LS| 68¢ 605 101§ RN VAVA 4 6LY yee LT ¥'8€  €60€ I'ISIOITWIA ¥£018¥9d IISIOITWIN - ' pES/LShI
V' surewop

Xd Pue gHS -egpxdeys
anjea d onsneys 3 28ueyd 3§ suesw uesW  g-MSI SI-MSW FI-MSW IS suesw  uesw  /-IAA LA LA uondudssq SUSD) ZOUIUF  UOISSAIDY ausn) 195 8qo.d

plo4 2uswiiadxy juswiiadxy

auljaseg aulasey

panunuo) °| 3jqeL



(panunuod)

1SL1€0° let’e 18T 16°0 ¥09 L8V 89 w9 9.0 144 6l 143 ¥l 1'808E1'WIN 9€066 10052004 ®S 0151ShI
4
eyd|e aungns “oidsdau
v (vayD) pwe o1k
60¥000° £09CC  LLT Sl'8y PSEP8I €L°1€61 SITeLl  1°TI8I 1861 ¥5999 €1'9%9 L¥099 967169 I'€€61TI'WIA S6EF|  9€€6£€99 -NqOuIWE-BWWES TRIQED ¥ PR SSh |
z uoud 3u;
-12e491Ul B|NGNIOIDIW
7999+0° 968C  €LT L6°] wyl 19el 66’1l vTULI (444 1TS £0'9 ¥99 €9°¢ 1'0PES91I'WIN L1T9L S6T810MY pue aseup| snuel ;zdiune( 377 |8ESHI
G Jaquiaw
‘W Ajlweygns ‘jau
-ueyd uoned [enuszod
IV LETO yS<y  S9C 8¢’| woTt 6861 600C HHIC 99T UL 88'¢ 590l L¥'6 I'LyLEY "W €/895 1898774V Joidedaujusisuen :gwdd] 1€ €8/8| Y|
| 4oadedeu Jadus
9LL8Y0 688C  £9C L1°] £L06 1501 SLL 86'8 95°1 143 L8'S | 96t TLITI'WKW 88¢0C pLTp01  -Aeds aeydoadew sy IETE HELSTH]
©19q 7-dV 40108
€L01¥0 681°¢ €9 650 (4] S6y 6v'9 60'S 60 €9°¢ L8] | 1'S6Ly"WIW 61V1T  66SVEEAVY uondisuen :qzde] I OKEET]
C
uiao.d Joadepe aseun
SuIs0JA1 Jo uoidad
886C¢€0° 89C°¢ 99°C T Syol €96 1011 990l 1971 'y 9T 179 €€ 1'8L6VY "W vL6L1  TLLYIONV JnAeIed-uou PN 3T |8Y6TYI
6510€0° £€9°¢ 197C L0°] € egTl €1 687l €Ll (34 we 89'¢ 1€2 1'209€6 1" WIW 6164549 1'T09€61 "W 38 4SL0bY ]
elaq ‘@seun)
LESIED"  L9V'E LT L€ 8l'vl  €I'vl  €LT 16'S] WT PSS TWe 1LS 99T 1'€6/80TWI 08vL1T  17961H99 [0422A3Aoeip :PIBQ 1€ 098TpY |
suag
I INT000€¥D VNQ?
61510° 60Y ¥ 970 1444 €TC €Te 96'C ¥C0 | | | I 1"£900% I'WIA £0/61€  TOLLOYAE NIMIY 241 INTO00EYD 38 015S0% |
suagd
¥ IHEBSOE6Y VNG
991¥0° €96C  6£7C [aé 7Sl ¥ELI LTl 8.6l £0T 99 199 19 998  1'689T9 W 6¥£L9 85970 WN  NIIY My IHEBSOE6Y I8 HLL0THI
995100° 99€8  STTC L6'E 8¥v. SO'18 V€L 569 96T 60tt 900€ E€l'¥E 8'9¢ TTUIISYWA LYT6LEANV TTIISFWA 3 00£0TH |
ase|AxoupAy
€86£¥0° 986C  STT 850 9C's 899 (404 S0 LTT LET 9¢'¢ I TTWTWW 8/¥81 076901 MV aujuefelduayd :yed €€ BEIHSGHI
156C0° 89y [aré 8¢’| ¥0Tl 1Lyl TLOol vLol 190 6¥'S 8'S 8/'S 86y 1'66VTL WA Y6¥19TAV 1'66VTLWIN - 38 L/SEYI
7 aseuaAxoouow
126110 60 SIT [4]2 9686  CE'EE €9ty G6'6E 60C I1'8l 98/ €€8] ¥I'8l 1'8EBYEWN 06655 €SL600MY  SulUIEIUOD UIAB|) :TOWY BB SEYESH]
9E1¥E0 99CE €1 19T 69°0C €081 9981 899C 90T we (a4 86’6 SLL 1'LT8YWIN 890%1 TLI0I0 WN IIA 40398) uonendeod 174 38 |TE61¥|
suagd
CIWVTrEE6y YNG?
NI NNV TV EE6Y
anjea d onspels 1 a8ueyd 3 s,uesw ueaw  g-MSI SI-MSW FI-DISW IS suesw  ueaw  /-[AA TLM |-LA uonduasag 9UdD) Zaauj  UOISSADY auan 195 9qo.d

plo4 2uswiiadxy juswiiadxy

auljaseg aulaseg

panunuo) °| Ijqer



(panunuod)

6£9€1T 6£°09¥C

€0'6v6 €€768

ey 19008
L'l 65'¢
9l £9°€

¥l 1€°¢

6811 18°€8C
(44 €ee
£8°0 e
81Tl 90°€S
€60 10C
Tl Sy'ees
€'l 343
(4N 98¢

NE Joquaw
‘Y epeJ> Joqiyul
asepndad (suR1sA>

91£0T 757600 WN J10) auliss ugeuldaag

00¥0C

V| ureo4d urewop
CHS /] dVS |3[na3jow
uonanpsue.a [eudis |92

1 03 Jejiwis | pTYS

111 0€69+¥0001 +9€110 WN /11 0€69¥00010071

suouw.ioy

SOLI1 S¥¥L00 WN UeLId|Ny-uE (ywy

99¥8€C

S6tv|

98CLI

0068C9

0050€T

S6tv|

696.9

YESLI

|
J35UEBD UOJOD Ul paled

9€1,00dd  -OSSE SISEISEID9W :|2B|
C
eydje 21ungns voadedau
V (vgvD) ppe duk
685/ 109 -nqoulwe-ewwed :zeiqen)
7 Xoqoawoy
9/070009 aWAYdUISIW 1TXO3|
1€ Joquiaw
‘v @pep Uonuquyul
asepndad (surRasAd
SE66 10V J0) aupes :geurdiag
£ urewop 3uipuiq
££007009d  wnidjes puey-43 :/qed3
129890949 I'SPITLITWIA
C
eydje 21ungns “oadedau
v (vavD) ppe a1k

990800 WN -Nqoulwe-ewwes :geiqes

auad
#2(08000£T YNG?

WSTIONY NI 21rd$2f08000£T
7 ?dh >

80¥8759g “oadedau ssouurw :7aJLy
ase|joJpAy

dov-14os|0 :yrl0

6¥SE0° 66'¢ L0°€0€ €1'¥00T LS9TYI
[44i4 40 [£°3) 1€¢C JAR4
96¥CC0 ¥S'E 96'I el
ySELTO (432 88’| 9L
£0T000° 1€°¢ €9%C ¥0'6£6
STr6E0 1T¢e w9l L0l
£0£600° [4) €L0 A

9L£00° SI'e 96€l 66991
904920 (43 €8°0 1€9
€TS000° €6C §9'6¢ €9'50L1
€VL900° S8C 90°I LL'6
99SLT0° S8'C 44! 9601

anjeA d onsneas 1 s3ueyd  3g suesw uesw

plo4 juswiiadxy juswiiadxy

6 IS SIS IS IS suesw - uesw

auljaseg aulasey

[us9 za.aug

UoIssa2dy [UH

panunuo) °| Ijqer



Continued

Table I.

Experiment Experiment Fold

Baseline Baseline

change t statistic p value

mean’s SE

mean’s SE MSK-14 MSK-15 MSK-9 mean

WT-7 mean

WT-2

WT-1

Description

Entrez Gene

Accession

Gene

Probe set

.015973

5.296

4.06

0.6

4.65

5.66

4.1

I.15 0.27 4.36

1.22

Mm.197536.1 1.22

NM_053109 93694

1419477 _at

Clec2d: C-type lectin

domain family 2,
member d

5313 .006074

4.28

3141 35.24 35

328

41.68

3.68

8.24

4.35

10.95

Mm.14191.1

NM_008458 16625

Serpina3c: serine (or

1421564 _at

cysteine) peptidase
inhibitor, clade A,
member 3C

1436170_a_at Csnls2a: casein al

3411 .027567

4.43

1.51

8.9

1.5 3.94 2.01 1.34 7.35 8.4l 10.81

.12

Mm.4908.3

12993

pha s2- BFI19305

like A
Gm13103: predicted gene BB555205

.010753

4.705

4.81

1.22 4.48 2.47 1.22 1198 9.97 1396 11.89 1.58

1.69

Mm.17793.1

194225

1457274 _at

13103
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