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A multiplex quantitative analysis of secreted proteins in bronchoalveolar
lavage samples from war veterans with chronic respiratory symptoms

H. Xia', J.L. Myers', M. Caballero’, S. Valtier', A.J. Skabelund?, M.J. Morris?, G.J. Chaudry'

Center for Advanced Molecular Detection, Science and Technology, 59 Medical Wing, US Air Force, JBSA-Lackland, San Antonio, Texas

ABSTRACT

Apgnificant number of velerans who partopates n i1ag and Alghansian wiks e
Inficted with chrone iung protiems Many such actve duty pemonns and veterans
Hve been the subjects of m study termed STAMPEDE - Study of Actve Duty
Midary for Fulmonary Disesss reiated to Environmental Deployment Exposure
However, 8o far no defntve causal refatonships betwean e charactesistc
cinieal and pathologeal lung condtons and extrinsic facton has been estabiished
This curment stucy awmad 1o sha'yze 37 cytokines and ofar secreted proteins in the
brenchosivesiar [svage (BAL] aamgies fom hea'thy as wall s s paterts The
avage sampies wers centriuged 10 pefet cele and ot dEbre. BNd SUDemEAnts
wers saved fof further anayss The ansfyss ampioyed Be Lumsen bess hased
hgh-Proughput soproach B arutanecusly AnalyZe fe leve of sack of e T
sacrated cylciones and ofher protecs Total protedn concentraton n sach sampis
was determned by @ fuomsscence method usng e Qubt The indwidusl proten
determingtors in aach sampls wers then rormaired to fe fotal proten in e
same aample The fesults ahow that for many of the proleins anafyzed Befe was
lifta ot no dfferance in levels batween the healthy and lung deeass patients
Howevar for many ofhers theie ware marked differances in lavels The protens
whoss leveis wers aboul 1 5 10 nearly 4 tmes higher in the lung desase samples
than e heathy ones ware W18 receptor BAFF and IL-8 The proters that
showed higher leveis in The control sampies Ban the deasss semples were APRIL
{1 § tich) and INF-beta [ toid] Many ofhers appearsd 1o be o the same level @
heaTy and ceasss sampiee Thess resus suppest Be posabdty thal wecreted
pioten profie i fhess patents i companson o e heallty fdwduals may hep
detogush Fe lung conddons dus 1o mxposure n the war Baster Howsvar mons
artarave stLces would be reedec

INTRODUCTION

Military personnel who served in irag and Afghanistan are at
an increased nsk of developing respiratory symploms
compared with non-depioyed troops According o a study
invoiving more than 760 000 veterans, 6 percent of vetarans
have one or mara chronic respiratory symptoms Several
studies have aftribuled the chronic respiratory disease to
harsh environmental exposures, such as dust, bumn pits and
other chemical hazards Many chronic respiratory disease
Iike asthma and chronic obstructive pulmonary disease, are
inflammatory disease of the airways Mulliple cytckines play
a key role in the inflammatory airway diseases In chromic
inflammaticn. the level of cylokines become unbalance For
example, the level of cytckines, such as THFalpha, IL-8
IFNgamma, s Increased in asthma In this study, we
compared the level of inflammation cytokines in the
raspiratory disease from the patients who deployed to Irag
and Afghanistan lo that seen in healthy subjects The
discovery of anti-inflammatory targets will be heipful for
developing new therapeutc stralegies in the chronic
respiratory disease

Table 1. Bio-Plex Pro Human Inflammation Panel 1, 37-Plex
[apRIL/TNESF13 1 LIGHT/TNFSF14
BAFF/TNFSF138 12 (p40) MMP-1
sCD30/TNFRSFE 12 (p70) MMP-2

sCD163 19 MMP-3
Chitinase 3-like 1 20 Dsteocakin
Bp130/sIL-6R beta 21 Ostecpaontin
IFN-alpha 2 -26 Pentraxin-3
IFN-beta 27 (p2B) sTNF-R1

IFN-y -IBAfIFN-tamda 2 sTNF-R2

-2 29/1FN-lamda 1 TSLP

siL-6R a'pha iz TWEAK/TNFSF12
I8 34

1-10 35

?Pulmonary Critical Care, Brook Army Medical Center, San Antonio, Texas

SAMPLES

BAL (brorchoaveciar vage) fuid aampies from 38 Pesthy control
subjects and 103 patert subects were colected sccordeg fo 8
standardized method

PROTEIN QUANTIFICATION
Total protein in BAL fuid wis measured using Qubt proten ssemy
ks and the Qubd 3 0 fuorometer (ThermoFsher Scenific)

ASBAY

Cytciones in BAL Pud were quantfed uang the Bo P Pro
Human Irfarmaton Pane | I7-Pax Assay it (Bo-Reg
Laboratores |re ) followsng the masufactune s recommendatons
50u! of sach sampls was assayed (0 duplcats on 8 08 well plate
and then read on the Lurmnrex MAGPEX Instry ment (Lumines
Cerporation] Easch B8 wel plate included Iha fadowing cortrois
which wetn ssasysd in dupicata an B point standan curm, &
negatve blank confrol ana s postve control (provided by the
marutactuter Bo Aad Laboratories, Inc )

STATISTICAL ANALYSIS

For sach of the T cytolunes. the chesrved concentraton of the
cytokre (pg/mL) N aach sampie was driced Dy the ot amount of
proten (ppiml] 10 caculate the Fra poAG veiue The reauts of
study wers presartsd s means ¢ SEM Group comparsons wers
done usng a0 Unpared Studerts Hies! Statstca sgndcaton
cefined am having & F valus of less than 0 05

Figure 1. A schemalic depiction of the bead-based multiplex
immunoassays for BAL fuld
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Figure 2. A depiction of the Bio-Plex sandwich immunoassay

{Blo-Rad Laboratories, Inc.)
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Figure 3. The

RESULTS

Table 2. Human inflammation biomarkers in BAL fluid between
subjects with Chronic respiratory symptoms and healthy control,

sy WAL )

[T ———— T
(et

haan el paieel

and Cellular

between Healthy control and chroni P

~inpainel

APRILITNFSF13

Y

DISCUSSION

Increased concentration of IFNy in the patients,
which s associated with T cell response from
Th1 and Th2,

Increased concentration of Melalloproteinases
(MMP1,2 and 3) in the patients, which can
cause morphological changes in the lung.

Increased concentration of IL-8 and tumar
necrosis factor superfamily (BAFF and TWEAK)
In the patients

Increased concentration of IL-19 in the patients,
which was reported an increased level in the
lungs of mice exposed to allergens

Further assay for more cylokines will be finished
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