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Abstract
The short palate lung and nasal epithelial clone 1 (SPLUNC1) protein may be differentially
expressed in oral infections, oral inflammatory disorders, or oral malignancies and may be
involved in innate immune responses in the oral cavity. However, the actual concentration of
SPLUNC1 in saliva has not previously been determined. In this study, we determined the
concentrations of SPLUNC1 in saliva using a particle-based antibody capture and detection
immunoassay. A commercial goat anti-rhSPLUNC1 polyclonal antibody (AF1897) was linked to
fluorescent polystyrene microspheres and used as the capture antibody. A commercial mouse
IgG2b anti-rhSPLUNC1 monoclonal antibody (MAB1897) was biotinylated and used as the
detection antibody. Western blot and 2-dimensional fluorescence difference gel electrophoresis (2-
D DIGE) analysis of immunoprecipitated rhSPLUNC1 and SPLUNC1 from saliva were used to
show that the capture AF1897 and detection MAB1897 antibodies both recognized SPLUNC1.
Protein concentrations in saliva from 20 subjects ranged from 0.9 to 23.9 mg/ml; SPLUNC1
concentrations ranged from 34.7 ng/ml to 13.8 μg/ml; and SPLUNC concentrations normalized
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per mg of total salivary protein ranged from 4.7 ng/ml to 5.3 μg/ml. These results show that
SPLUNC1 is detected in saliva in a variety of concentrations. This immunoassay may prove to be
useful in determining the concentration of SPLUNC1 in saliva for assessing its role in the
pathogenesis of oral infections, oral inflammatory disorders, or oral malignancies.
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1. Introduction
The short palate lung and nasal epithelial clone 1 (SPLUNC1) protein is a member of the
lipid transfer/LPS binding protein (LT/LBP) family of proteins produced in tissues of the
oronasal cavity, respiratory tract, and digestive tract. The LT/LBP family of proteins
includes several proteins with lipid binding (PLTP, CETP, LBP, BPI) and
immunomodulatory properties (BPI, LBP) and is part of a cluster of at least 14 genes on
chromosome 201, 2. SPLUNC1 and LPLUNC1 are speculated to have innate immune
functions1, 3. SPLUNC1 (also known as PLUNC, LUNX, SPURT, or NASG) concentrations
are increased in the sputum of patients with chronic obstructive pulmonary disease4,
increased 3–20 fold in the nasal lavage fluid following exposure to chemical irritants5, and
increased in smokers6. Furthermore, SPLUNC1 mRNA expression is elevated in non-small
cell lung carcinomas (NSCLC), adenocarcinomas, mucoepidermoid carcinomas,
bronchoalveolar carcinomas, and oral squamous cell carcinomas (OSCC)7–10.

In the oral cavity, SPLUNC1 is expressed in the tonsil, tongue, and parotid salivary
glands7, 11 and can be detected in saliva by western blot analysis12. However, the actual
concentrations of SPLUNC1 in saliva have not previously been quantified. The objective of
this study was to develop an xMAP particle-based antibody capture and detection
immunoassay to determine SPLUNC1 concentrations in human saliva.

2. Materials and methods
2.1 Saliva

Approximately 3–6 ml of unstimulated saliva was collected from subjects referred for
evaluation to The University of Iowa Department of Periodontics. Informed written consent
was obtained from each subject and saliva samples were collected, stored, and used in
accordance with guidelines established by the University of Iowa Institutional Review Board
in our approved protocol (ID# 199811030). Before periodontal examination, all subjects
were asked to submit a naïve saliva sample. For this study, subjects were not asked to rinse
prior to saliva collection and no considerations were made for the time of day the sample
was collected or time of previous meal, snack, or consumption of beverages. All subjects
were systemically healthy and had not taken antibiotics during the 6 months prior to
participating in the study. Subjects who were pregnant, immunosuppressed, had gingival
hypertrophy, were on anti-inflammatory medication, or required premedication with a
systemic antibiotic were excluded. After collection, saliva was centrifuged at 2,750 × g for
30 minutes at 4°C and supernatants were transferred to new vials. Total protein
concentration was performed ten times on each salivary supernatant (NanoDrop products,
Wilmington, DE) and the supernatants were stored at −80°C.
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2.2 Gingival crevicular fluid
Gingival crevicular fluid samples from 78 subjects of a recent study at The University of
Iowa Department of Periodontics were used 13, 14. Informed written consent was obtained
from each subject and gingival crevicular fluid samples were collected, stored, and used in
accordance with guidelines established by the University of Iowa Institutional Review Board
in our approved protocol (ID# 200603706). Briefly, the collection site was isolated with
cotton rolls and gently air-dried. A saliva ejector was used to avoid salivary contamination
of the samples. Gingival crevicular fluid samples were collected with a paper strip
(Periopaper, Amityville, NY, USA) by inserting the strip for 30 seconds into the gingival
crevice until mild resistance was felt. In cases of visible contamination with blood, the strip
was discarded and a new site was sampled. Gingival crevicular fluid volume was
immediately determined using a Periotron 8000 (Oraflow Inc., Plainview, NY, USA), which
had been calibrated using known volumes of the buffer. Strips from each subject were then
placed into 300 ul of 0.01 M sodium phosphate buffer, pH 7.2, containing 140 mM NaCl
and protease inhibitor (Complete Mini; protease inhibitor cocktail tablets; Roche Applied
Science, Indianapolis, IN, USA). After shaking for 20 minutes, the strips were removed and
the eluates were centrifuged for 5 minutes at 5,800 × g to remove plaque and cellular
elements. The samples were frozen at −80°C until further analysis.

2.3 Culture of human airway epithelia (HAE)
Secretions from primary cultures of human airway epithelia (HAE) were prepared as
previously described15 and used as a source of native SPLUNC1 protein in accordance with
guidelines established by the University of Iowa Institutional Review Board. For this,
epithelial cells were dissociated and seeded onto collagen-coated, semipermeable
membranes with a 0.4-μm pore size (Millicell-HA; surface area, 0.6 cm2, Millipore Corp.,
Bedford, MA, USA). Cells were maintained in 2% Ultroser G medium at 37°C with 5%
CO2. Twenty-four hours after seeding, the mucosal medium was removed, and the cells
were allowed to grow at the air-liquid interface. Only well-differentiated cultures (>2 weeks
old) were used. To collect airway epithelial secretions, the apical surfaces of polarized HAE
were rinsed sequentially with PBS containing Mg2+ and Ca2+, as described in Bartlett et
al15. Samples were collected in a total volume of 200 μl per 24-well plate. Samples were
then centrifuged at 10,000 × g for 10 minutes, and clarified supernatants were transferred to
fresh tubes. Samples were stored at 4°C until use.

2.4 rhSPLUNC
Recombinant human SPLUNC1 (rhSPLUNC1) was prepared as previously described15.
Briefly, the cDNA for human SPLUNC1 (National Center for Biotechnology Information,
NCBI accession number NM 016583) was cloned into the plasmid vector pMAL-c2x (New
England Biolabs, Ipswich, MA, USA) for the expression of a fusion protein containing an
N-terminal maltose-binding protein tag and a C-terminal 6xHis tag. Full-length fusion
protein was expressed in the Escherichia coli strain BL21 Star (DE3, Gibco, Invitrogen
Corp., Carlsbad, CA, USA). rhSPLUNC1 was purified first, by passing the fusion protein
preparation through a column containing amylose resin (New England Biolabs) and then, by
passing the fraction containing rhSPLUNC1 through a nickel resin column (Ni Sepharose 6
Fast Flow, GE Healthcare Biosciences Corp., Piscataway, NJ, USA). The maltose-binding
protein tag was cleaved from the purified rhSPLUNC1 using Factor Xa protease (New
England Biolabs).

2.5 Antibodies
Goat anti-rhSPLUNC1 antibody (AF1897, R&D Systems, Minneapolis, MN) and mouse
IgG2b anti-rhSPLUNC1 monoclonal antibody (MAB1897, R&D Systems, Minneapolis,
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MN) were used. Horseradish peroxidase conjugated anti-murine IgG secondary antibody
(Pierce, Rockford, IL) was used.

2.6 Determination of antibody specificity for rhSPLUNC
To confirm that the antibodies were specific, rhSPLUNC was precipitated by both the
capture AF1897 and the detection MAB1897 antibodies and compared. SPLUNC1 was also
precipitated from saliva by both the capture AF1897 and the detection MAB1897 antibodies
and compared. For the latter, 6 ml of saliva was centrifuged at 2,750 × g for 30 minutes at
4°C to remove particulates and filtered (100 KDa MWCO Centricon, Millipore, Billerica,
MA). The filtrate was diluted 1:2 with Cytokine Assay Buffer (CA buffer) containing PBS,
pH 7.4, 1% BSA, 0.05% Tween 20, and 0.05% sodium azide (Millipore, Billerica, MA). The
diluted filtrate was split into two tubes of 6 ml each. AF1897 was added to one tube and
MAB1897 was added to the other tube. Both solutions were mixed well and refrigerated.
After 16 hours incubation at 4°C, the mixtures were again filtered (100 KDa MWCO
Centricon, Millipore, Billerica, MA). The retentate (e.g., precipitate containing the antibody
+ SPLUNC1) was washed with 1 ml CA buffer. 1.0 ml 0.1 M glycine HCl, (pH 2.5) was
added and the SPLUNC1 was separated from the antibody by filtration (100 KDa MWCO
Centricon, Millipore, Billerica, MA). The pH of the filtrate containing SPLUNC1 was
adjusted to pH 7.0 by adding 0.05 ml of 1.0 M Tris, pH 9.0. Eluted SPLUNC1was dialyzed
against distilled water (3.5 KDa MWCO, Slide-a-Lyzer Dialysis Cassette, Thermo Fisher
Scientific, Rockford, IL) and lyophilized. As a control, rhSPLUNC was precipitated
similarly by both the capture AF1897 and the detection MAB1897 antibodies.

2.7 Western blot
Western blot analysis of immunoprecipitated rhSPLUNC1 was used to show that the capture
and detection antibodies both recognized SPLUNC1. For this, immunoprecipitated
rhSPLUNC1 samples were diluted in sample buffer to 1.25 μg/ul and denatured by boiling
for ten minutes. 12% denaturing SDS polyacrylamide gels were loaded with 20 μl of each
preparation (twice on the gel), resolved at 200 volts for 40 minutes, transferred to
polyvinylidene difluoride membranes electrophoretically, and incubated overnight in
blocking buffer containing 5% dry milk in 1X TBS with 0.05% Tween 20. The membrane
was cut into two equal portions, washed, incubated with AF1897 or MAB1897, washed, and
incubated with horseradish peroxidase conjugated anti-goat or murine IgG antibody for 1.5
hours at room temperature. SPLUNC1 positive bands were visualized using enhanced
chemiluminescent substrate (Thermo Fisher Scientific Inc., Rockford, IL USA) and images
were captured on a digital imaging system (Fotodyne, Inc., Hartland, WI).

Western blot analysis was also used to detect the presence of SPLUNC1 in saliva collected
from 20 subjects. For this, immunoprecipitated rhSPLUNC1 and saliva supernatants were
diluted in sample buffer to 1.25 μg/ul and denatured by boiling for ten minutes. 12%
denaturing SDS polyacrylamide gels were loaded with 20 μl containing 25 μg salivary
protein, resolved at 200 volts for 40 minutes, transferred to polyvinylidene difluoride
membranes electrophoretically, and incubated overnight in blocking buffer containing 5%
dry milk in 1X TBS with 0.05% Tween 20. Membranes were washed, incubated with
MAB1897, washed, and incubated with horseradish peroxidase conjugated anti-murine IgG
antibody for 1.5 hours at room temperature. SPLUNC1 positive bands were visualized using
enhanced chemiluminescent substrate (Thermo Fisher Scientific Inc., Rockford, IL USA)
and images were captured on a digital imaging system (Fotodyne, Inc., Hartland, WI).

2.8 Two-Dimensional Fluorescence Difference Gel Electrophoresis (2-D DIGE)
2-DIGE of rhSPLUNC1, SPLUNC1 immunoprecipitated for saliva with AF1897, and
SPLUNC1 immunoprecipitated from saliva with MAB1897 was used to show that the
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capture and detections antibodies identified the same protein profile (Applied Biomics,
Hayward, CA). For this rhSPLUNC1 and the immunoprecipitates were labeled with CyDyes
and analyzed together by 2-D DIGE (Applied Biomics, Inc., Hayward, CA).

2.9 Determination of SPLUNC1 in human saliva
Fluorescent polystyrene microspheres (5.6 μm, bead #24) were coated with AF1897 and
adjusted to contain 4.0 × 106 microspheres/ml (50x stock solution of coated microspheres)
(Millipore, Billerica, MA). MAB1897 was biotinylated and adjusted to 0.37 mg/ml
(Millipore, Billerica, MA).

Stock solutions of rhSPLUNC1 were prepared and diluted three-fold in CA buffer from 50
to 0.0008 μg/ml and from 2.500 to 0.001 μg/ml. Standards (50 μl/well) were added to a
filtration plate in duplicate and saliva supernatants (50 μl/well) were added to the filtration
plate in triplicate. Anti-SPLUNC1 coated polystyrene microspheres were diluted in CA
buffer to contain 80,000 microspheres/ml (1x solution of coated microspheres) and 25 μl
were added per well and mixed on a plate shaker overnight at 4°C in the dark. CA buffer
was removed from the plate by vacuum and the microspheres were washed by passing 50 μl
CA buffer through each well. 75 μl CA buffer and 25 μl of biotinylated MAB1897 (2.0 μg/
ml CA buffer) were added per well. The plate was incubated for 1.5 hrs in the dark at room
temperature on a plate shaker. 25 μl of Strepavidin-Phycoerythrin was added per well, and
mixed. After incubation for 30 minutes in the dark at room temperature, 25 μl of Stop
Solution was added per well. After incubation for 5 minutes in the dark at room temperature,
the liquid was removed by vacuum filtration. 150 μl CA buffer was added per well and
gently mixed for 1 minute. The median fluorescent intensity (MFI) was determined using
the Luminex ®100™ Instrument (Luminex, Austin, TX). Concentrations of SPLUNC1 in
each sample were interpolated from the standard curves stated above using Beadview
software (Millipore, Billerica, MA) and multiplied by the dilution factor.

3 Results
Western blots of rhSPLUNC1 and immunoprecipitated rhSPLUNC1 had nearly identical
profiles suggesting that both the capture and detection antibodies recognized rhSPLUNC1
(Figure 1). A western blot of rhSPLUNC; rhSPLUNC1 immunoprecipitated with
MAB1897; and rhSPLUNC1 immunoprecipitated with AF1897 and probed with AF1897
was similar to the western blot of rhSPLUNC; rhSPLUNC1 immunoprecipitated with
MAB1897; and rhSPLUNC1 immunoprecipitated with AF1897 and probed with MAB1897.
Likewise, rhSPLUNC1, SPLUNC1 immunoprecipitated from saliva with AF1897, and
SPLUNC immunoprecipitated from saliva with MAB1897 had nearly identical profiles
when examined by 2D-DIGE (Figure 2). These results suggested that the capture and
detection antibodies both identified SPLUNC1.

Also using western blot analysis, SPLUNC1 was detected in saliva from 20 systemically
healthy subjects (Figure 3). There were bands indicative of SPLUNC1 in all saliva samples.
It is worth noting that human saliva SPLUNC1 runs higher on SDS PAGE gels than
rhSPLUNC1 possibly because of glycosylation. The 17–20 kDa lower band is likely a
breakdown product of full length SPLUNC1 often observed with both rhSPLUNC1 and
native SPLUNC1 and recognized by the SPLUNC1 antibodies.

AF1897 and MAB1897 worked well in a particle-based antibody capture and detection
immunoassay (Figure 5). Initially, a checkerboard configuration was used to establish the
optimum concentrations of reagents for the capture and detection of SPLUNC1. Dilutions of
the 200 μg/ml rhSPLUNC1 standard protein stock solution (diluted 1:3 from 50 μg/ml to
0.85 ng/ml); dilutions of the 50X stock solution containing microspheres coated with
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AF1897; and dilutions of the stock solution containing biotinylated MAB1897 (4, 2, or 1 μg/
ml) were all assessed. An optimized assay contained a standard curve of rhSPLUNC1
diluted 1:3 from 50 to 0.0008 μg/ml and from 2.5 to 0.001 μg/ml; a 1:50 dilution of the
AF1897 antibody coated microspheres; and 2 μg/ml of biotinylated antibody MAB1897
(Figure 4). Increasing biotinylated antibody MAB1897 above 2 μg/ml did not increase
sensitivity. Saliva was diluted 1:2, 1:10, or 1:100 with CA buffer.

Total protein concentrations in the saliva from the 20 subjects ranged 0.9 to 23.9 mg/ml
(Figure 5a). Total salivary protein varies among individuals and these values were within the
normal reported ranges 16, 17. SPLUNC1 also varied in concentration in saliva and ranged
from 34.7 ng/ml to 13.8 μg/ml (Figure 5b); and SPLUNC concentrations normalized per mg
saliva protein ranged from 4.7 ng/ml to 5.3 μg/ml (Figure 5c)

SPLUNC1 concentrations in 78 human gingival crevicular fluids were less than 0.001 μg/
ml.

Protein concentrations in human airway epithelial washes from 3 subjects ranged 0.8 to 2.5
mg/ml; SPLUNC1 concentrations in human airway epithelial washes ranged from 5.6 to
281.0 μg/ml; and SPLUNC1 concentrations normalized per mg protein ranged from 7.0 to
305.4 μg/ml.

4 Discussion
SPLUNC1 is produced in tissues of the oronasal cavity, respiratory tract, and digestive tract.
Many studies describe SPLUNC1 expression patterns in the tonsil, tongue7, 11 and in
secretions of salivary and parotid glands18; nasal secretions4–6, 19; conducting airways and
respiratory secretions7; and in the digestive tract. However, most studies do not quantitate
SPLUNC1 concentrations in tissue, secretions, or wash fluids. It has previously been
reported that SPLUNC1 can be detected in saliva and airway secretions by western blot and
ELISA. However, these assays are not useful in performing mass screening of salivary
samples and may only yield semi-quantitative results (e.g., western blots).

The purpose of this study was to develop an xMAP particle-based antibody capture and
detection assay to detect SPLUNC1 in saliva. For this, we used saliva samples collected
from periodontal patients just entering the periodontal clinic for examination. For this study,
we did not collect information about patient disease status nor information pertaining to
what the patient had to eat or drink prior to visiting the clinic. First, we wanted to know if
the commercially available polyclonal (AF1897) and monoclonal (MAB1897) antibodies
could be used as a pair to detect to SPLUNC1. To determine this, we first
immunoprecipitated rhSPLUNC with AF1897 and MAB1897 and then separated the
immunoprecipitates and rhSPLUNC1 on 12% denaturing SDS polyacrylamide gel. We
found that the western blot of rhSPLUNC; rhSPLUNC1 immunoprecipitated with
MAB1897; and rhSPLUNC1 immunoprecipitated with AF1897 and probed with AF1897
was similar to the western blot of rhSPLUNC; rhSPLUNC1 immunoprecipitated with
MAB1897; and rhSPLUNC1 immunoprecipitated with AF1897 and probed with MAB1897
had nearly identical profiles suggesting that both the capture and detection antibodies
recognized rhSPLUNC1 (Figure 1). Second, we wanted to know if AF1897 and MAB1897
could recognize SPLUNC in saliva. To determine this, we first immunoprecipitated
SPLUNC from saliva with AF1897 and MAB1897 and then separated the
immunoprecipitates and rhSPLUNC1 by 2D-DIGE. We found that rhSPLUNC1, SPLUNC1
immunoprecipitated from saliva with AF1897, and SPLUNC immunoprecipitated from
saliva with MAB1897 also had nearly identical separation profiles (Figure 2). Third, we
wanted to know if AF1897 on fluorescent polystyrene microspheres and MAB1897,
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biotinylated, could be used as a capture and detection set to identify SPLUNC in saliva. To
determine this, we first established a standard curve using varying concentrations
rhSPLUNC1, different dilutions of AF1897 antibody coated microspheres, varying
concentrations of biotinylated antibody MAB1897. We found that a standard curve of
rhSPLUNC1 diluted 1:3 from 50 to 0.0008 μg/ml; a 1:50 dilution of the AF1897 antibody
coated microspheres; and 2 μg/ml of biotinylated antibody MAB1897 were optimum (Figure
4). Fourth, using this assay, we wanted to demonstrate that SPLUNC1 was present in oral
samples and cell culture wash fluids. We found that SPLUNC1 was readily detected in
saliva and human airway epithelial wash fluids but not so readily detected in gingival
crevicular fluid samples.

Our results suggest that SPLUNC may be differentially expressed among compartments in
the oronasal cavity and respiratory tract. SPLUNC1 is expressed in tissues of the oral cavity,
respiratory tract, and digestive tract and present in salivary and parotid gland, nasal, and
respiratory secretions4–6, 19, 20. In our study, we observed similar results. We detected
SPLUNC in saliva and human airway epithelial wash fluids, but not to any extent in gingival
crevicular fluid samples. As pointed out by Gorr20, the PLUNC proteins are primarily
expressed in oral and airway epithelia and it is thought that they play antimicrobial roles in
these tissues. The difference in expression between different PLUNC proteins suggests that
each occupies an epithelial niche. We do not believe that the lack of detection in our study is
a failure to detect SPLUNC1 as these fluid samples were used in previous studies and were
found to contain a number of chemokines and cytokines13, 14. It is more likely that
SPLUNC1 was not present at high concentrations in gingival crevicular fluid.

We also detected a wide range of protein and SPLUNC1 concentrations in saliva from a
limited number of subjects. In saliva, SPLUNC1 ranged in concentration from 34.7 ng/ml to
13.8 μg/ml (Figure 5b). When normalized to saliva protein, SPLUNC1 ranged in
concentration from 4.7 ng/ml to 5.3 μg/ml (Figure 5c). We also detected a wide range of
protein and SPLUNC1 concentrations in saliva from a limited number of subjects. In saliva,
SPLUNC1 ranged in concentration from 34.7 ng/ml to 13.8 μg/ml (Figure 5b). When
normalized to saliva protein, SPLUNC1 ranged in concentration from 4.7 ng/ml to 5.3 μg/ml
(Figure 5c). These subjects were referred for evaluation to The University of Iowa
Department of Periodontics. It is possible that this vast range of SPLUNC1 concentration
may be related to a subject’s periodontal health. Unfortunately, information on their
periodontal health was not known and a follow up study should be properly planned to look
for such a correlation.

SPLUNC1 is also expressed in non-small cell lung carcinomas, adenocarcinomas,
mucoepidermoid carcinomas, bronchoalveolar carcinomas, and oral squamous cell
carcinomas7–10.

In summary, we now can quantitate SPLUNC1 in saliva using an xMAP particle-based
antibody capture and detection immunoassay. Such an immunoassay may prove to be useful
in determining the concentration of SPLUNC1 in saliva for assessing its role in the
pathogenesis of oral infections, oral inflammatory disorders, or oral malignancies. For
example, we can now determine the effect of patient disease status (e.g., determine
periodontal disease status and match subjects with appropriate healthy control subjects),
time of saliva sample collection (e.g., collect saliva samples from subjects at specific times
throughout the day), and effect of diet (e.g., collect saliva samples from subjects whose diet
was documented) on SPLUNC1 production. It is possible that these situations may influence
or correlate with SPLUNC1 production.
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Figure 1.
Western blot analysis of rhSPLUNC1 and immunoprecipitated rhSPLUNC1 to show that the
capture and detection antibodies both recognized rhSPLUNC1. (A) Western blot showing
rhSPLUNC (lane 4); rhSPLUNC1 immunoprecipitated with mouse IgG2b anti-rhSPLUNC1
monoclonal antibody (MAB1897 (lane 6); and rhSPLUNC1 immunoprecipitated with goat
anti-rhSPLUNC1 antibody (AF1897) (lane 7) and probed with AF1897. (B) Western blot
showing rhSPLUNC (lane 12); rhSPLUNC1 immunoprecipitated with mouse IgG2b anti-
rhSPLUNC1 monoclonal antibody (MAB1897) (lane 14); and rhSPLUNC1
immunoprecipitated with AF1897 (lane 15) and probed with mouse IgG2b anti-rhSPLUNC1
monoclonal antibody (MAB1897). Both blots had nearly identical profiles suggesting that
both antibodies recognized rhSPLUNC1.
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Figure 2.
Two-Dimensional Fluorescence Difference Gel Electrophoresis (2-D DIGE) gels comparing
rhSPLUNC1 (A) with SPLUNC1 immunoprecipitated from a saliva sample with
commercial goat anti-rhSPLUNC1 antibody (AF1897) (B) and mouse IgG2b anti-
rhSPLUNC1 monoclonal antibody (MAB1897) (C). rhSPLUNC1 and immunoprecipitated
SPLUNC1 were labeled with dyes, separated in a pH 3–10 linear range in the first
dimension, and separated in 10.5% gel in the second dimension. Nearly identical 2-D DIGE
profiles were seen among rhSPLUNC1, rhSPLUNC1 immunoprecipitated with AF1897, and
rhSPLUNC1 immunoprecipitated with MAB1897 suggesting that both antibodies
recognized SPLUNC1 in saliva. The relative location of SPLUNC1 is shown. Other spots
represent a carry-over of protein from the immunoprecipitation process. Trace contaminants
like albumin, salivary alpha amylase, MMP27, immunoglobulin kappa light chain variable
region, etc were all detected.

Kohlgraf et al. Page 11

Arch Oral Biol. Author manuscript; available in PMC 2013 February 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Figure 3.
Western blots comparing SPLUNC1 in human saliva from 20 systemically healthy subjects.
There were bands indicative of SPLUNC1 in all saliva supernatants. Note that saliva
SPLUNC1 runs higher on the SDS PAGE gel than rhSPLUNC1 possibly because of
glycosylation. Also there is a 17–20 kDa lower band that is a breakdown product of full
length SPLUNC1 often observed with both rhSPLUNC1 and native SPLUNC1.
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Figure 4.
Typical standard curves of rhSPLUNC1 in an xMAP particle-based assay using immobilized
commercial goat anti-rhSPLUNC1 antibody (AF1897) used as the capture antibody and
mouse IgG2b anti-rhSPLUNC1 monoclonal antibody (MAB1897) was used as the detection
antibody for rhSPLUNC1. Initial standard curves used rhSPLUNC1 diluted 1:3 from 50 to
0.0008 μg/ml (A) and refined standard curves used rhSPLUNC1 diluted 1:3 from 2.5 to
0.001 μg/ml (B).
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Figure 5.
The concentrations of total protein (A) and SPLUNC1 (B) in saliva from 20 subjects were
determined using xMAP technology with recombinant rhSPLUNC1 as the standard (Model
100 IS, Luminex Corp., Austin, TX). Total protein concentrations in saliva ranged from 0.9
to 23.9 mg/ml. SPLUNC1 concentrations in saliva ranged from 34.7 ng/ml to 13.8 μg/ml.
When normalized to total protein concentration (C), SPLUNC1 concentrations ranged from
4.7 ng/ml to 5.3 μg/ml.
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