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Human bronchial epithelial cells produce Semaphorin 3A; possible involvement of
Semaphorin 3A in neutrophilic airway inflammation
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Semaphorin 3A (Sema3A) has been originally known as the axonal guidance cue in
the nerve system. However, the expression of Sema3A in the airway is unknown. This study investigated
the expression and the role of Sema3A in the airway.

A human bronchial epithelial cells, BEAS-2B and NHBE, showed constitutive mRNA expression and protein
production of Sema3A. Poly inocinic-citydiric acid (poly(lca), enhanced both mRNA expression and protein
production of Sema3A in a dose dependent manner. As neutrophils express Sema3A receptors, we postulated
that Sema3A produced from bronchial epithelial cells might modulate functions of neutrophils. Although
Sema3A showed no effects on apoptosis and migration of neutrophils, Sema3A enhanced phagocytosis of
neutrophils. These findings demonstrate that airway epithelial cells produce Sema3A, and suggest a
possibility that Sema3A might modulate a pathogenesis of viral airway infections through up-regulation of
phagocytosis of neutrophils.




Semaphorin

axon guidance

7

Semaphorin

class 3 Semaphorin

Semaphorin
6 Semaphorin
Semaphorin

neuropilin (NRP1)

NRP1

Semaphorin 3A-3F

plexinA

plexinAl

Semaphorin 3A (Sema3A)

Sema 3A

Sema 3A

(Sema 3A)

Sema 3A

Semaphorin 3A
Sema 3A

BEAS-2B
American Type Culture Collection
LHC-9 medium

(NHBE)
(Lonza, Basel, Swizerland)
BEBM(Lonza)
RT-PCR
Total RNA Isogen (Nippon-Gene,

Tokyo, Japan)
total RNA 1pg  oligo(dT)
reverse transcriptase (Toyobo,
First-stranded
PCR 1.5%

Osaka, Japan)
cDNA
agarose gel
probe(ABI)
PCR
GAPDH
ACt
Sema3A

Tagman
Sema3A

mRNA

ELISA

Sema 3A
(Corning, NY,
USA) well 50 ul
recombinant human Sema3A Fc
chimera (R&D, MN, USA) 4°C
recombinant human Sema3A

Fc chimera

PBS 200 pl per well 3%
non-fat dry milk in PBS 37°C 1 h
PBS 50 pl
Sema3A (H-130)
(Santa Cruz
Biotechnology, CA, USA) 37°C1h
PBST 3
100 pl HRP- IgG (Santa
Cruz) 1 37°C
PBST 3 substrate
100p tetramethylbenzidine liquid



(SIGMA, MO, USA) 100
pl 2N H2S04

microplate reader 450
Western blotting

20ng 10%
SDS-PAGE
nitrocellulose membrane

Sema3A

type 1 collagen (Nitta gelatin,

Osaka, Japan) chamber
slide (Nalge Nunc, NY, USA)
Bouin’s solution

PBS 0.05% SDS

0.1% Triton X-100 5
rabbit anti-human Sema3A

(H-130) polyclonal antibody (Santa Cruz;

dilution 200:1) 45
goat anti-rabbit
IgG conjugated with Alexa488
(Invitrogen; 1000:1) 1 DAPI
5 aqueous

mounting medium (Thermo, Waltham,
MA, USA)

(PMNs)
dextran Ficoll-Paque
PMNs
PBS 2
Hansel PMN
>95% 10%
heat-inactivated fetal bovine serum

(Invitrogen) RPMI1640 medium
(Sigma)
PMNs 1pg/ml Sema3A
106M  dexamethason

16 Annexin V-FITC
apoptosis detection kit (TREVIGEN,
Gaithersburg, MD, USA) FACS
Calibur

PMNs  Transmigration assay

PMNs transmigration Transwell
system (Corning) PMNs5s

(1x105 /well)

size 5 pm)

insert membrane (pore
compartment
compartment Sema3A-Fe (1
IL-8 (50 ng/ml)
30 37°C
compartment
PMNs

ng/ml)

compartment

Phagocytosis assay

PMNs 1x106 cells/ml

Sema3A-Fc (1pg/ml) 3
Leukotriene B4 (Cayman, Ann Arbor,

MI, USA; 107M) 30 37°C

100 pl/ml of Latex beads-rabbit

IgG-FITC solution (phagocytosis assay

kit, Cayman) 45
FACS Calibur
phagocytosis
LY294002 (50pM, 30
min, Sigma) phagocytosis
+SD Student’s t
test p 0.05
Sema3A
BEAS-2B
NHBE Sema3A mRNA

Sema3A mRNA



2 RNA poly(IC)
Sema3A mRNA
BEAS-2B
Western
blotting BEAS-2B
Sema3A ELISA
Sema3A
poly(IC)
IL-4

(25 ng/ml), IL-13 (25 ng/ml)
(LPS) (100 p g/ml)

Sema3A
NRP1
PlexinAl
Poly(IC)
Sema3A
NRP1
PlexinA Sema3A
PMNs
mRNA PMNs
Sema3A
Sema 3A
Sema3A PMNs
T
Sema3A Fas
PMNs Sema3A

TNF-
a PMNs

PMNs
Sema3A

dexamethasone

Sema3A PMNs transmigration
Transwell
Sema3A  PMNs transmigration

1L-8
compartment
PMNs transmigration
Sema3A

compartment
compartment PMNs

transmigration

Sema3A PMNs phagocytosis

LTB4 PMNs phagocytosis

PMNs 1p g/ml  Sema3A 3

PMNs  phagocytosis
LTB4
PMNs phagocytosis  Sema3A
PI3K
Sema3A

LY294002
phagocytosis

Sema3A

poly(IC) Sema3A



ssRNA

dsRNA
Sema3A
Sema3A
actin polymerase
Fey
PI3K and Rho family

proteins (Rac, Cdc42) Syk

LTB4 Fey
Rac PISK
PlexinA
Sema3A PISK Rac
PISK Sema3A

This result suggests that
between may be identified at the level of.
PI3K Sema3A-PlexinA
IgG-Fcy  cross-talk

Sema3A
Sema3A

Sema3A
RNA poly (IC)
Sema 3A
Sema 3A
1. Capparuccia, L. and L.
Tamagnone, Semaphorin

signaling in cancer cells and in

cells of the tumor
microenvironment--two sides of a
coin. J Cell Sci, 2009. 122(Pt 11):
p. 1723-36.

2. Suzuki, K., A. Kumanogoh, and H.
Kikutani, Semaphorins and their
receptors in  immune cell
interactions. Nat Immunol, 2008.
9(1): p. 17-23.

3. Takamatsu, H., et al.,
Semaphorins guide the entry of
dendritic cells into the
lymphatics by activating myosin
Il. Nat Immunol, 2010. 11(7): p.

594-600.
4, Ji, J.D., K.H. Park-Min, and L.B.
Ivashkiy, Expression and

function of semaphorin 3A and its

receptors in human
monocyte-derived macrophages.
Hum Immunol, 2009. 70(4): p.
211-7.

5. Tominaga, M., H. Ogawa, and K.

Takamori, Decreased production



of semaphorin 3A in the lesional
skin of atopic dermatitis. Br J
Dermatol, 2008. 158(4): p. 842-4.
Sawaki, H., et al., Intranasal
administration of semaphorin-3A
alleviates sneezing and nasal
rubbing in a murine model of
allergic rhinitis. J Pharmacol Sci,
2011. 117(1): p. 34-44.

Costa, C., G. Germena, and E.
Hirsch, Dissection of the
interplay between class | PI3Ks
and Rac signaling in phagocytic
functions. ScientificWorldJournal
2010. 10: p. 1826-39.

Okamoto, F., et al., Leukotriene
B4 augments and restores Fc
gammaRs-dependent
phagocytosis in macrophages. J
Biol Chem, 2010. 285(52): p.
41113-21.

Gallo, G., Semaphorin 3A inhibits
ERM protein phosphorylation in
growth cone filopodia through
inactivation of PI3K. Dev
Neurobiol, 2008. 68(7): p. 926-33.

Human bronchial epithelial cells produce
Semaphorin 3A; Possible involvement of
Semaphorin 3A in neutrophilic airway
inflammation.

Inada Y, Yamamoto S, Hitomi E, Muro E,
Hamasaki Y.

(2013/11/28

>

semaphorin 3A

»

2

3

(YAMAMOTO, Shuichi)

30359947



