Human Airway Epithelia Express Catalytically-Active NEU3 Sialidase
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Abstract Figure 1. Airway ECs express sialidase activity Figure 4. Overexpression of NEU3 in airway ECs Figure 7. Subcellular localization of NEU3
for a ganglioside mixture. increases sialidase activity. in airway ECs.

Sialic acids on glycoconjugates play a pivotal role in many

biological processes. In the airways, sialylated glycoproteins A

and glycolipids are strategically positioned on the surface of A i 2.8 46806 B NEUS + DAPI NEUS - DAPI 19G + DAPI

epithelial cell (EC)s to regulate receptor-ligand, cell-cell, and A C 209 kDa —

host-pathogen interactions. The sialylation state of these —~ 40 4.0 6.0 117 kDa — 00 o

glycoconjugates is dictated by the opposing catalytic activities % [ A549 sl ied] s

of sialyltransferase (ST)s and sialidase/neuraminidase (NEU)s. 2 3.0~ M SAECs 3.0 55 kDa — | - = 6.0 *

While prior studies have established airway EC expression of % 4.0 g *

STs, almost nothing is known about the expression and activity o 2.0] 2.0 B 38 kDa — = a0

of airway NEUs, and in paniculqr,_nothing .is known about § » 40 2.0 . Ad-NEU3 (MOI) 0 20 50 100 150 200 § _

NEU3, a plasma membrane sialidase with a substrate o : 1B HA(NEU3) 5 20

preference for gangliosides. Therefore, in the current study we 5 q 0 0 o

asked vyhfather airway _eplthella express catalytically gctlve 0 10 50 25 Colls — + + wERemoa 55 kDa — - - 0 B

NEUS sialidase. Increasing numbers of alveolar A549 airway ling — — + o4 Iqguy 1B* | NEU3 | —
s i f ' Cell Number  Boiling [ T W G Ad-NEU3 0 20 50 100 150 200

ECs and primary small airway ECs expressed increasing (x 109) ThEo<? MOI 524D, 34 kDa— r—

P L . h . I u P o ——— (MOT) a- 52 kDa—

sialidase activity for a ganglioside mixture. ECs derived from Osao 52 kDa— B NEU3 B IkBa B* - Lamin B1—

human trachea, bronchus, small airways, and the alveolus, IB* F——— B-tubulin —— (cytoplasmic marker) (nuclear marker)

each contained sialidase activity for this ganglioside substrate.

(T:n?;farav:)?: S\‘/‘;issﬁd tﬁ;semF;’i\://;rszndairsvr;’;ei':isi‘gs B‘E‘; Figure 2. NEU3 mRNA expression in Figure 5. Silencing of NEU3 expression in Figure 8. NEU3 immunostaining in airway
immunoblot analysis, NEU3 protein was detected as a 55.0 airway ECs. airway ECs by siRNA. epithelia of human tissues.
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to determine whether NEU3 expression could be extended to
normal, intact human airway tissues. In the trachea, intense

1) Overexpression of NEU3 increases sialidase
activity for a ganglioside substrate in airway ECs.
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