
HD NSA SA
0

50

100

150

LX
A 4 (

pg
/m

l B
AL

F)

** **

HD NSA SA
0

200

400

600

800

1000

15
-e

pi
-L

XA
4 

(p
g/

m
l B

AL
F) *

HD NSA SA
0

200

400

600

AN
XA

1 
(n

g/
m

l B
AL

F)

Supplemental*Figure*1.*Rela2ve*abundance*of*BALF*ALX*ligands*differs*in*asthma.*!
BALF!was!obtained!from!subjects!with!asthma!(n=120)!and!HD!(n=47,!grey).!AsthmaEc!subjects!
were!assigned!to!NSA!(n=51,!blue!squares)!and!SA!(n=69,!red!triangles)!cohorts!by!SARP!
criteria.!A)!LXA4!and!(B)!15PepiPLXA4!were!extracted!from!BALF!and!quanEtated!by!ELISA!(see!
Methods).!(C)!ANXA1!and!(D)!SAA!levels!were!determined!by!ELISA.!ScaWer!plots!show!
individual!data!points!for!each!subject!with!the!median!value!noted!by!the!horizontal!line!.!
*p<0.05,!**p<0.01!KruskalPWallis!test!followed!by!Dunn’s!test!for!mulEple!comparisons.!BALF,!
bronchoalveolar!lavage!fluid;!HD,!healthy!donors;!NSA,!nonPsevere!asthma;!SA,!severe!asthma;!
LXA4,!lipoxin!A4;!15PepiPLXA4,!15Pepimer!lipoxin!A4;!ELISA,!enzymePlinked!immunosorbent!assay;!
ANXA1,!annexin!A1;!SAA,!serum!amyloid!A.!
!
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Supplemental*Figure*2.*Rela2onship*between*lung*func2on*and*BALF*SAA*and*LXA4*levels!
BALF!was!obtained!from!subjects!with!asthma!(n=51!NSA,!blue!squares;!n=69!SA,!red!triangles)!and!SAA!and!LXA4!
levels!were!measured.!The!relaEonship!between!lung!funcEon!(FEV1!and!FVC!(%!predicted))!and!(A)*BALF!SAA!levels!
and!(B)*LXA4!levels!was!determined.!Pearson!correlaEon!r!and!pPvalues!are!noted!(inset)!and!regression!lines!are!
shown!when!significant.!BALF,!bronchoalveolar!lavage!fluid;!NSA,!nonPsevere!asthma;!SA,!severe!asthma;!LXA4,!
lipoxin!A4;!SAA,!serum!amyloid!A.!FEV1,!forced!expiratory!volume!in!1!second;!FVC,!forced!vital!capacity.!
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Supplemental Figure 3

Supplemental*Figure*3.*Rela2onship*for*asthma*symptom*control*to*ALX*ligands*and*ALX*
expression*in*NSA.*
NSA!subjects!were!categorized!into!subgroups!based!on!“low”!(open!squares)!or!
“high”!(closed!squares)!levels!of!SAA!(A),!LXA4!(B),!and!macrophage!ALX!expression!(C)!using!
the!median!value!for!the!all!asthma!BALF!level!of!each!variable!as!the!cutoff!between!the!
groups.!ACQ!and!ACT!scores!were!compared!between!low!and!high!subgroups.!*p<0.05!by!
Student’s!tPtest.!ACQ,!asthma!control!quesEonnaire;!ACT,!asthma!control!test;!SAA,!serum!
amyloid!A;!LXA4,!lipoxin!A4;!ALX,!airway!lipoxin!A4!receptor.!
!
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Supplemental*Figure*4.**Influence*of*systemic*steroid*administra2on*on*BALF*ALX*ligands.**
BAL!was!performed!in!asthmaEc!subjects!at!baseline!and!3!to!6!weeks!aker!intramuscular!
triamcinolone.!BALF!levels!of!(A)!LXA4,!!(B)!15PepiPLXA4,!(C)!ANXA1!and!(D)!SAA!were!measured!
by!ELISA!before!and!aker!triamcinolone!in!n=10!NSA!(blue)!and!n=12!SA!(red)!and!normalized!to!
BALF!protein!levels.!Wilcoxon!matchedPpaired!signed!rank!test!was!used!to!assess!differences!in!
levels!before!and!aker!triamcinolone.!LXA4,!Lipoxin!A4;!15PepiPLXA4,!15Pepimer!lipoxin!A4;!
ANXA1,!annexin!A1;!SAA,!serum!amyloid!A;!HD,!healthy!donors;!NSA,!nonPsevere!asthma;!SA,!
severe!asthma;!ELISA,!enzymePlinked!immunosorbent!assay;!BALF,!bronchoalveolar!lavage!fluid.!
!
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!
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Supplemental Figure 5

Supplemental*Figure*5.*ALX*expression*on*BAL*macrophages*correlates*with*MHC2*and*CD206*
expression*in*asthma.*
BAL!cellular!samples!were!obtained!and!flow!cytometry!analysis!of!macrophages!was!performed.!
Macrophages!were!idenEfied!as!single,!live,!CD206+!cells!and!the!MFI!Index!of!ALX,!MHC!II!and!CD206!
were!determined.!MFI!index!is!defined!as!the!MFI!of!the!anEgen!divided!by!the!MFI!of!the!isotype!
control.!The!relaEonship!between!the!ALX!index!and!(A)*the!MHC2!index!or!(B)*the!CD206!index!was!
determined!by!Pearson’s!correlaEon!analysis.!Noted!in!each!graph!are!the!Pearson!correlaEon!r!and!pP
values!for!each!cohort!tested.!MHC2,!major!histocompaEbility!class!2;!ALX,!airway!lipoxin!A4!receptor;!
HD,!healthy!donors;!NSA,!nonPsevere!asthma;!SA,!severe!asthma!
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Supplemental*Figure*6.*BAL*leukocytes*and*symptom*control*for*asthma*pa2ents*with*endogenous*
SAAlowLXA4

high*and*SAAhighLXA4
low*levels.*

(A)*BALF!total!white!blood!cell!count,!(B)*%*eosinophils!and!(C)*%!lymphocytes!were!determined!for!
LXA4

highSAAlow(beige)!and!LXA4
lowSAAhigh(purple)!asthma!subjects.!(D)*The!percentage!of!asthma!subjects!

with!an!ACQ!score!>!1.5!was!compared!between!subjects!with!endogenous!LXA4
highSAAlow!(beige)!and!

LXA4
lowSAAhigh!(purple).!*p<0.05!by!chiPsquared!test.!(E)*Subjects!in!each!of!the!four!LXA4!SAA!subgroups!

were!assigned!to!clinical!clusters!as!defined!in!SARPP1!(5)!and!the!percent!of!subjects!assigned!to!NSA!
clusters!and!SA!clusters!is!indicated!for!each!subgroup.!LXA4,!lipoxin!A4;!SAA,!serum!amyloid!A.!!
!

A B C D

low
high

high
low

0.1

1

10

100

Eo
sin

op
hi

ls 
(%

)

SAA
LXA4

low
high

high
low

0

5

10

15

20

Ly
m

ph
oc

yt
es

 (%
)

SAA
LXA4

Mild Allergic Asthma
Mild-Moderate Allergic Asthma
More severe Older Onset Asthma
Severe Variable Allergic Asthma

Mild Allergic Asthma
Mild-Moderate Allergic Asthma
More severe Older Onset Asthma
Severe Variable Allergic Asthma
Severe Fixed Airflow Asthma

SAA low
LXA4 high

Mild Allergic Asthma
Mild-Moderate Allergic Asthma
More severe Older Onset Asthma
Severe Variable Allergic Asthma
Severe Fixed Airflow Asthma

SAA high
LXA4 low

71%

29%

46%

64%

SARP Clinical Clusters
Mild Allergic Asthma
Mild-Moderate Allergic Asthma
More severe Older Onset Asthma
Severe Variable Allergic Asthma
Severe Fixed Airflow Asthma

SAA low
LXA4 low

48%

52%

60%

40%

SAA high
LXA4 high

E

NSA 

SA 



Severe%Asthma%Research%Program%(SARP)%Collaborators%
!
Brigham!and!Women’s!Hospital!
Juan!Carlos!Cardet,!Brittney!Dioneda,!Nicolas!Fandino,!Nicole!Grossman,!Kristen!McIntire!
!
Cleveland!Clinic!
W.!Gerald!Teague!
!
University!of!Pittsburgh!Medical!Center!
Emily!Etling,!Fernando!Holguin,!Louise!Martin,!John!Trudeau!!!!
!
University!of!California!San!Francisco!
Prescott!G.!Woodruff,!Eleanor!M.!Dunican,!Carlos!Iribarren!(Kaiser!Permanente!Division!of!Research),!
Gina!Grayson,!Kelly!W.!McGrath,!Sheena!Kerr!
!
University!of!Wisconsin!
Gina!Crisafi,!Loren!Denlinger,!Sean!Fain,!Ronald!Sorkness,!Michele!Wolff,!Lori!Wollet!
!
Wake!Forest!
Wendy!Moore,!Regina!Smith,!Steve!Peters,!Jeff!Krings,!Victor!Ortega,!Deb!Meyers!
!
Washington!University!of!St.!Louis!
Leonard!Bacharier,!Jonathan!Boomer,!Rebecca!Schutz,!Rachel!Weaver!
!


