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Effect of heparinase on human p -defensin-3 against influenza A virus
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cal Laboratory Center, Af filiated Hospital of Guizhou Medical University; 3. The Laboratory Animal Center of
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Guizhou Medical University)

Objective To investigate the effect of heparinase on human B -defensin-3 (HBD3) against influenza A vi-
rus (IAV). Methods The toxicity of heparanase to human bronchial epithelial cells (BEAS-2B) was detected using
CCKS test. BEAS-2B cells were treated with heparanase,and incubated with HBD3 and IAV virus for two hours at 4 C.
The experimental groups were divided into untreated group (HBD3+1AV) and heparanase+ HBD3+ 1AV group. Total
RNA and total protein were extracted. The expression of NP mRNA in infected cells was detected by qRT-PCR. The ex-
pression of HBD3 and IAV HA protein were detected by Western Blot test,and the interaction between HBD3 and HA
protein was detected using immunoprecipitation. Results Heparanase at the concentration below 30 U/ml had no toxic
effect on BEAS-2B cells for 48 hours. The expression level of NP mRNA in IAV infected cells with HBD3 treatment was
significantly lower than that of IAV infected cells (r=12. 81, 26.13, 28.68,P<C0.01). The expression level of NP mR-
NA in TAV infected cells treated with heparanase was higher than that of the HBD3+1AV group (¢ =—4.55,P<C0. 05).
The results showed that HBD3 could inhibit virus replication. It indicated that heparanase could not inhibit virus infection,
that heparanase did not reduce the amount of IAV. Compared with untreated cells.the expression of HBD3 and HA pro-
teins and the interaction between HBD3 and HA proteins decreased significantly in heparanase treated cells. The results
showed that the combined action of HBD3 and heparanase could reduce the expression of HA to prevent IAV entering
cells.  Conclusion The combined action of heparinase and HBD3 could inhibit the entry of IAV into BEAS-2B cells and
play an anti-IAV role.
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FA 7Y 975 )8 75 (influenza A virus, IAV) & —Fp &
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AMP) Bl IA Ky 2 AT X TAV IR /87 B34 97 5 25 19 v
FEAR L 25 ) A E— 2 5R
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H8 RS 20 JK e B L 2S5 Leistner 45 % B T 2 g 4o
20 it 2 1 2R P 0t £ Ak B AT DAk 2> HBV % B B e .
AR YRR HBD3 /£ IAV B i A XS
Wb B A M RS R 40 i NP mRNA F £ 3% 7K F LA
K HBD3 fil IAV 1 HA 933515 00 LA 41 2
4bFE 5 HBD3 1 HA i 41 54 B 38 3 I % 8 2
HBD3 it i 8 5 H i ML 7 H
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1.1 mAEwAFmp BB ER#HE A/PR/8/34
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Jitl (BEAS-2B) Il 1 T H [ B2 B L W1 40 i 2

1.2 £Z&XAAME HBD3 W HEE Novus 24
5 2R W B b s B B R AR R AR A A
CCKS8 4 g 38 7 A5 00 &5 0 B b L1 2 48 A= o Rt
HA PR A s RNAsimple S RNA $2 B0 & W 3 X
AL R A BR 2 7] 5 SDS-PAGE #E I ] 45 12t 71 £

Bt BRI ERHA RS A s PVDF ECL & 357 &
W B 2 [ Millipore 23 w5 fg it HBD3 Hii Kl B % &
Abcam 23\ Saht HA HUiRl 8 650 SO AN B A
MR |t GAPDH $iik ¥ B bo i Bt 2 A4 Y Bk 4L
A PR 52 7] s Immunoprecipitation (IP) Kit g H 38
Biovision 2y #]

2 Ak

2.1 mmih g K 80%~90% A BE-
AS-2B A2 0. 25 0 g W AL 5 o AT A0 AL AR & 6
FLAR A0 VR B2 5 X107 A/mL - L, & 37 C.5%
CO, HRAAH . REGAE 37 CHALIAM 1 h, 4R
Ja F TAV (50 X TCID;, ) 9% # i fl HBD3 7 4 C/EH 2
h, 4k 2285537 48 h,

2.2 CCKS8 sk B % B af TAV B % 4n o 69 3 78 1
S F BEAS-2B 4 M A% A5 AR A [ v B2 1 2% il
(20 U/mL.10 U/mL.5 U/mL.2.5 U/mL.1.25 U/
mID/ERA 1 h, BB R AL 3 L. &5 m A 100 pL
TAV (50 X TCIDs, ) W [ff 1. 5h, 15 B X BEFL . A BT ff
iR Ak 2 15 % 48 hs WAL A 10 pLb 7Sea-Cell
Counting Kit ¥ » 15 B A 40 i 28 11 60 BE AL (4t i
RS2+ JIF Z 1§ + 7Sea-Cell Counting Kit ¥ i) » il
B FRA R IR 2 b JHBEAR OO E 7E 450 nm 4k %
O B o AR B AL WO B, 153 AR A A . A
AR =[RS Ay — 2 HL A/ BRFL Ay —
AL A 1X100%,

2.3 qRT-PCR #n IAV & % 2m #2459 NP mRNA &
rAE S HARWEM HBD3 (5 pg/mL.2.5 pg/
mL. 1. 25 pg/mL) sAS [F] ¥ B 4 IF R (30 U/mL .15
U/mL.7.5 U/mL) 438 TAV J& e 40 i . 35 3% 48 h; ]
IXPBS EpEdi i 3 Wim . &AL A 0.5 mL RZ 2
W E 1.5 mL JolE R KW EP 4, R 4R S RNA
PRI £ A PR AN RNA AR5 00 4% s i 7 &
EEVE VLT 5 L cDNA LK 3 4% 5 J5 1) cDNA AR |
UltraSYBR Mixture K59 78] (3% 1) 5846 1500 i
A PCR NERE 8 S 920 5 5t PCR BE A9 14X
AT R A R G IE RS AL CT (H, A AR A
PITEAR IR R AR &R B 560 T 8 3 AL, 43 9 B GAP-
DH N2, iHR 4 A 40l NP mRNA Rk &, 94
FIRRBI A 222 HEAT AT
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Table 1 Primer sequences for quantitative real time PCR
HERATR 563 5147751 K
Gene Primer Sequence Size(bp)
\p Froward primer GACGATGCAACGGCTGGTCTG 7

Reverse primer AGCATTGTTCCAACTCCTTT

Froward primer AGGGCAATGCCAGCCCCAGCG
GAPDH ) 118
Reverse primer AGGCGTCGGAGGGCCCCCTC
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2.4 Western blot # ) & % 4m iz 49 HBD3,HA &5 &
#wAKE ] 1 XPBS ¥ 3 LA F 1 X PMSF ()
RIPA 24 1 Wi, W 4 2L f# 72 9, 12 000 r/min B .0
2min, Bt 3 AR BCA 8 1 50 & U 28 vk
JE 4% 1020 F1 15 %0 i £ 43 B9 I R0 vk 4 JBE ifE 4T SDS-
PAGE H 3k, 318 % & PVDF JE |, % PVDF i i 85
A BB ON R B =R E A 2 hy n A —$1 (R
i HA HBD3,GAPDH) 4 C M & it % . il 1 X TBST
TEREIR 5 min/3 Pk PVDF &, it A — 41 (HRP-3
i 1gG) BB RILBEE 60 min, FIBE G R S8 (Y BE K L
BAGHIC SR 5 2R R Tmage ] 3ExF H 1Y 46707 2
FT IR BEAEL 3 Hr ARV ik it = H W& IR/ NS &
HR A .
2.5 Sk UK A M AT & B xt HBD3 5 IAV %
G HA w9424 1 XPBS Eyk 3 W, il & 40
L 22 % 2 pP R K AR AE 4 C TR 30 min, 10 000
g B0 10 min B EVE . IS4t HBD3 Hii i, 4 C 2218
PSR E 1o 8 B 10 pl protein A ByUJIR 4 B . 1 224 il
G PIRUE 3 W, B 2 000 g Bl 2 min, K AL 3
[ 10 pL protein A Z5JE A BRI A B R0 1A 087 5 3 1%
A 4 CRIBRIME 2~4 hfifilk s
protein A B8 ERRE; 7E 4 CLL 2 000 g B> 2
min, K BT HE 2R 250 AR, & B TR E 22 vl
T3 UGG IMA 15 pL 2 X SDS | 4% 2% vl » b 7k 2%
5 min, | SDS-PAGE 43 #7 .
2.6 ZFEHH A SPSS22. 0 FAFATHEAT ST
SYBT RN (o s) F 5. 411 22 5V H AR A
FADRIZE 5 25 43 A P AL ) 45 80 Ll B R S R AR Y o
K. L P<<0.05 W22 5 HA G222 .
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Fig. 1 Toxicity of heparinase on BEAS-2B cells
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qRT-PCR 341 BEAS-2B 4fi ffi h TAV NP mR-
NA f k.l 22 A3H5 TAV NP mRNA )
XL E, HBD3 fEH TAV By i 48 h 5. 5
IAV 44 b, HBD3 (5pg/mL . 2. 5 pg/mL.1. 25 pg/
mL) 2 #1 NPmRNA £ 35K g 2 FBEAR (0 =12, 81,
26.13.28.68,P<0.01), H.5 HBD3 & 7| &K H#Hi1: 5¢
ZE 2N, FFZH I TAV R 405 48 h K I,
5 IAV 4 I, JHF R B B 30U/ mL B, TAV NP
mRNA [k ] 8 JF & (¢ =-4. 55, P <0. 05) (A
2B),
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Fig.2 NP mRNA expression level of IAV infected cells
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3.1 A8t HBD3 #=« HA & & KA K-F 8 #0a
JHF 25l Ak P b R FH I 2 i A 38 TAV R YL ) BEAS-2B
M. IF7E 4 C T 5 HBD3 I F 2 h, &% Western
blot Jr il HBD3 #l HA /)8 0 RB AP 451 &
Image J 14X H 9 254 #6477 K BEAE 40 At R B, 5 F
R AR AT L R AL FE4H H HBD3 7 BEAS-
2B 4 i H R KRR (P <<0. 0D (K 3) 5 55
JF 2 B AR AL AR L I R E AL BE 4L HA 78 BEAS-2B
Y 0 HE R B K FEAIR (P <C0. 01) (18] 3).,

3.2 M &8sy HBD3 #= HA & @ A8 ZAF A 69 % »

K 9% 2070 0 Oy ¥R A, 45 3R & B HBD3 Lﬁ IAV
HA E M EAEN, B R FAH b LT BEAS-
2B 4i 1 E ) HBD3 4 1 K3k /K P (P<<0. 01 . IAV [
HA HEHARKKFEZERAEE(P>0.05) (& 4,
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Fig.3 Heparinase decreased HBD3 and HA expression
in BEAS-2B cells
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Fig.4 Interaction between HBD3 and HA protein
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M5 T Z AL )5, TAV SR 4 40 il NP mR-
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YN, Western blot 4538 2~ ., IAV HA B %A
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HA M EAEA] bt — 22 W] T HBD3 A% TAV &
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