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W E.BH Hit Exocyst A AW R4 LK Sec3 FOLALBERERS I BRIEZPHHER, Ak ¥
60 ARAMEAMS R I M. EFRBA MEZEL MERETAPREMRERETGH(HNE A, MERE
MRKARAMEREFEINRELAE }\7"%13‘1 Tifix,HNE HEHRAB RS ;R RAER, BAFHE R
XAE LR UL AGE b R ARK a0 3 A RS oH oL, M Sec3 A2 A 4 F G SAC(MUCSAC) & ik,
HNE 42 A # 2.4 L @ (16 HBE) , % 47 HNE ij 16HBE #) Sec3.p-Sec3 ##= MUCSAC & & & ik 8% v,
sh-Sec3 # % HNE 432 69 16 HBE, %5 #7 28 F 2 &, A & Sec3 3 HNE #% %% 16HBE # MUC5AC % 3k 2L 8%
B, LR ERIEERL Sec3 5 MUCSAC AR, R L EFHRBRARK BFREAEAFBEFTREE+
HNE 28 Kk R A8 £ ARKR @0 Jo 38 & B Fbik & b 3 m, Sec3 #7# MUCSAC o A& K+ ZH,. LB ERE+
HNE 28 % 4 # 90 2 (P<{0.05); %5 16 HBE 213t%% , 16 HBE+ HNE 2189 Sec3.p-Sec3 ## MUCSAC & & 48 3+ &
EAKFHAZHP<0.05), LEM MR BE; 5 16HBE+ HNE 20 = & Ji 45 4 4 40 )b 2%, sh-Sec3 241 Sec3 & @ #=
mRNA & MUC5AC & & A8 55 & ik K F B4R (P <10, 05) 3Sec3 & & T4 MUC5AC 4k %902 , MUCSAC & &
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The role of the key subunit Sec3 protein of the Exocyst complex in airway mucus hypersecretion”
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Abstract: Objective To investigate the role of Exocyst subunit Sec3 in the airway mucus hypersecretion.
Methods Sixty rats were randomly divided into 3 groups: normal control group, smoke exposure group,
smoke exposure+human neutrophil elastase (HNE) group. Rats in the smoke exposure group used smoke ex-
posure to establish pathological changes of chronic bronchial inflammation,and HNE attacked to form a rat
model of airway mucus hypersecretion. The bronchial epithelium of lung tissue was taken to observe the gob-
let cells and mucus secretion in the airway epithelium. The expression of SEC3 and airway epithelial 5AC
(MUC5AC) were determined. Human bronchial epithelioid cells (16 HBE) were treated with HNE. Then the
effect of HNE on the expression of Sec3,p-Sec3 and MUC5AC protein in 16 HBE were analyzed. Sh-Sec3 was
transfected into HNE-treated 16 HBE, and the transfection efficiency was analyzed, then the effect of Sec3 on
the hypersecretion of MUC5AC in 16 HBE induced by HNE was discussed. Co-immunoprecipitation was used
to identify the interaction between Sec3 and MUC5AC. Results Compared with normal control group,the re-
maining two groups had a significant increase in airway epithelial goblet cells proliferation and mucus secretion
as well as in expression levels of Sec3 and MUC5AC proteins, and all the changes were more significant in
smoke exposure+ HNE group than in smoke exposure group (P <C0. 05). Compared with 16 HBE group, the
relative expression of Sec3, p-Sec3 and MUC5AC protein of 16HBE + HNE grop in creased with a time-de-
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pendent manner (P <C0. 05); Compared with 16 HBE+ HNE group and empty plasmid transfection group,the

relative expression of Sec3 protein and mRNA and MUC5AC protein in the sh-Sec3 group were significantly

reduced (P<C0.05); Sec3 protein and MUC5AC antibody could co-precipitate each other,and this interaction

was significantly enhanced under HNE stimulation. Conclusion Sec3 participates in the process of airway mu-

cus hypersecretion,and interacts with MUC5AC both in vivo and in vitro, thus mediating the HNE-induced

hypersecretion of MUC5AC.
Key words:airway mucus hypersecretion;
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8K F B M0 00 55 2 % 3kt 5r A8 Mk S AR SR0E 1Y e B
PERCAE L 28 J5 R HNE ek o B 1S T8 266 00 45
WA BT AY , [) B AN TE 6 S b B 4 M AR S 4 i
R K] T Exocyst &G H) 53 Sec3 FHHTER,
TE VB R A WA T At AR e A B AL L B G SR 4R
SER/U
1 MRl5FZ*E
1.1 SLHs 5400 SD KB 60 B, SPF 2%, i 4F
HEPE AR BT 250~300 g, 0 H R A S2 5 sh b
VERJHES SCXK ($£)2017-0001, A K54 b Bz 40 i
(16 HBE) I 7 3% 130 3% 15 98 A A B A PR |, 485
CL-0249,
1.2 %5t H RPMI-1640 K 37 i (18 5
PM150110) 1 { I in T A ar B A R A Al £
FREA R M 12 meg, F W T 1.2 mg. & CO 12
mg. W [ 21 3% 00 5 4L A A BR 3¢ 4E A Al HNE (58 5
A716) W [ 13 55— A5 Wy R A BR 2 D 5 b A i iR

Exocyst complex;

subunit Sec3; human neutrophil elas-

TR (PSA) Je 35 & (B85 G1281) . &k RNA 421t
R (585 R1200) , HRP #5302 31 % i Bk 3 A
()G ik (525 SE130) il [ b it KRR A R
Nl Hbt MUCSAC B BEHLIR (B85 ab198294) | B
Pt B-actin HAFEFEHUAR (155 ab8226) Iy H 35 [ Ab-
cam 24 A s DAB W (A7) £ (185 AR1022) I H X
A TR A R AT Sec3 B m B BT 4 (17
5 sc¢73353) W H 3 [# Santa Cruz A &) ; i 557 &
245 20511 W A L1 E 1 AE R A PR F] 5 One-
Step SYBR 21} 92 65 i PCR(RT-PCR) &t 7] & (1%
5 QPG-20) W H At 5T tH X 1 A B4 A BR 2 |l ECL
KIEH (525 WBKIS0100) Wy [ i F # A4= W) B 50 A
FRAH]
1.3 Hik
1.3.1  SOE RS WK BB AL SR A A
%5 B R V5 | T 18 PR SR RORE I B kAR, HNE
b B e M S RRE 2t R . 3 PR IR R 1
JEJG K BBEHL > R 1E % 6 R4 N R I
B+ HNE A, HH 20 H;EH T 40 cm X 30 em X
20 cm A AL G AE A TR AN D S5 & AT 5 A P Gl R
fL, EARHR 2 cm; ;SRR RS A BE IS A L R IR 5 32
BER 2 W HFEE 12 JA 5 SCIHT 3 d MM %5 # 8 + HNE 41
25 F 7 M0 0 55 00 3 ) R BE 45 7 HINE oy 2B BER K
BiE R 100 U/mL %W, B S F i Z LA, &
W1 h BRI IEREELE.
1.3.2 PAS B0 BRI K BUG . &Il 1] 2 il 14 2 i
AR O M, K2y 2~3 mm, 4% ZRH
T [ 72 48 hy B ALK 35 B IR W A AL o A R
FE 5 pm U0 A5 4 BB PSA e (a3 ) & Ul W1 45
PE. 400 £5 T & 058 W 42 e €15 B BE HL %k 48 A
500~1 000 pem M9 32058 i DX 38, I 2 B 21 €0 Y% (o T
P, DA 927 XSl T AR 1) T i S L R AROTR A e
B = B2 B s Tmage ProPlus 1R 355 18 7€ DX B AR 43 1
6B S W 53 W i
1.3.3 fpyEH LU (THO) Yea, B 41 21 7 1 1)
R s OKARIS S — BT, 4 C il R BEE  PBS ZZ b
WE VR BEK 5 min, 8 3 W N AR Y FARiC b,
37 CH#H 30 min; PBS 2% vh i 1 ¥, 4K 5 min, 3t 3
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U DAB W8GR AR R G B K B W rp PR
B BALE N WAL @ A, DLAE bR A0 A R Bk
2 i J5 A% € B A € UL A B 1 L e, B AL TR 6
MHLEF . Motic Fluo 82 1 43 A, W 8 W' B2, 2
W 2 11 A X R 3k K- .

1.3.4 B AL I E T & 10 %064 17
M1%HFEHER RPMI-1640 i FHd, & T 37 C,
5%6CO, B RN IR R 1 YR IR0 20 i 2%
BEik 80%% W i 17 A& AR, Bl HL 4> S 16HBE 4 Al
16 HBE+ HNE £ ; B £ 4= K 199 20 ffd . 16 HBE +
HNE 40457 HNE(1 000 ng/mL) 43 24 h, 16HBE
A LLERF DMEM 8552 540 8, TRk & F 37 C 5%
CO, FEFANIEF,

1.3.5 #MEfEg ¥ 4iM s 16HBE + HNE 41,
SR YL AT sh-Sec3 4. B FiEA TAY TEA
B R 9 A i sh-Sec3 FJE X F 3, 1 i ¥ 91
5-GATCCAGTGTAATCGGTACAT-3", FiiF ¥4 .
5-ACGTTAAAGTGGTACATGATT-3"; ¥ sh-Sec3
Fxt B shRNA 43 %1 hm A Lipofectamine 2000 ¥ ¥ »
BABE 6 NEIL;72 h 5N, KM Sec3 M
K mRNA X FE K-,

1.3.6 HEHREBEEESCE  BO A K I 40, ik
ETFEOHEN, WL RIPA 2. IV 1~2 s54 C
B0 15 min, B EVE TR s Bl W BE S HRL UK 43 B A L I
7 3 R R 0 B R PR SO 1 b A i A
Sec3.p-Sec3 . MUCS5AC Hiik, # B b 1 ¢ 500,B-
actin PolR B LHI N 1+ 1 000, FIEMEFH 2 h; PBS
PG UE 3 L IR 5 mins N HRP FRic 1 2E 41
Y TgG Pk FRBELH 1 1 000, ZFIRIFHE 2 hs R
ECL &Gk, W % % . 0 BORAF  Image J 817
g =T

1.3.7 RT-PCR BG4 4 300 40 i, 42 B 40 il
RNA, G &t FI4i A5 . S 5 cDNA; #% B One-Step
SYBR RT-PCR i3 & 36 ] 45 84 , i 17 PCR 9§73,
Sec3 i 51 4. 5'-CCAACCGTTGAGGCCACCA-
3 PS5 -CCTAGTGGAACGTGGCACT-3',

MUC5AC EEBI#):5'-ATGACCCTGGTACACAC-
CC-3"s FiE514:5'-CGTACGTTTACAAACCCTG-
3. GAPDH MW Z, L5 %5 -GATGCGTGT-
GCTGAG TATG-3'; FiiF5#1:5'-CAGTCATGGG-
TAACCATGC-3"; R Al 2 % %k 3 B Sec3 #I
MUC5AC 1y mRNA HXFRkKF, LW ER 3K,
1.3.8 B ILyiyE  BOSHUE K4, im A RIPA
VW K b B # 30 mins Wi N Sec3 ik, 4 C#E IR it
B LA 10+ 1 LR 2 FRE A R 50 20 BRI MR A
1RA5),4 CHEIR 10 min; IR G W PN Sec3 Btk .4 °C
PEIRIE 2~4 h;4 CF 3 000 r/min B> 3 min, 7
VE ARG PR R 3 KL K 5 mins A 2 X
SDS I K22 vh i, W K8 & W6 5 min; [7] 20 B8 & H
MUC5AC $idk , 5 2 k47 8 11 e B8 B3l il 59, 43 A
Sec3 5 MUC5AC W EAEH .
1.4 SEitephb B R SPSS20. 0 8 %k B vk 47
WEEA M. RIESS AR R s R, W
Y R B ST AR AR ¢ K6, 41 PN B AR F BC X REAS ¢
R 5 3 4[] b A SR FH BRI 38 7 25 43 A A4 1) T 1 L e
SNK-¢ 656, DA P<20.05 NZESAHG ¥R X,
2 % R
2.1 3 AREURE [ B MR 20 0 A R 35 4 ik Lt
B IE R AL LR N5 R AR 5 R+
HNE 41K BUAIE b e ARk 40 i 3 2E L 25 9 43 0k o 1
i, LRSS 5 5%+ HNE 4128 B 8 S50 5 4l
LA, 4055 2 5% -+ HNE 41K BUCIE [ Bz AR 20 i
Az RS BN L AL LA 25 R et R L
(P<<0.05), WE1.K1,

®1 SEARSEIENREMEERFRSBE

B2 (n =20, %)

2H 51 AR 20 3 2 (V) By W
1E 3 X BR 4 21.36+10. 32 16.27+5. 49
M %5 %% 5 4 34.21410. 83" 21. 5445, 57°

W% R %+ HNE 4 45, 74411, 41% 29.62+5. 54*

T 5 IE R X BB H e,  P<C0. 05; 5 R 4LILE " P<<0. 05,

T A A IEH X B2 5 B 25 22 55 41 5 C M 25 2 7% + HNE 41,

1 ARSELEARABBERF RS BEN PSA L EBE(X100)
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BIFIE  SHIEH X IR g, M 55 5 55 4 AR 55 2% 5R
+HNE 4 KRAGE LR A0 Sec3 1 MUC5AC

A AR Ik KO B 8 T R . %S & #% + HNE 4
AL A B (P <0.05), WA 2.3,

2.3 HNE X< i b B #RK 40 8 Sec3 . p-Sec3 Fll
MUCSAC EH EE MM 5 16HBE 4 b #&,

16HBE+ HNE 21 <G8 I Jz #1405 1) Sec3 ., p-Sec3
1 MUCSAC # A X R B K FH BT & (P <
0.05), H 20 mKHPE, W& 2,

T A N IEH X IEAL B oM 285 415 C W% 4 5% + HNE 41,

B2 KRESELEFKEMR Sec3 EAREMN THC L EE(X100)
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- ._" f. "
NG
" AE"%' “ '. ‘
bl 5. N, ) K
WA RNIEW XA B N HERFEL C HMERTE - HNE 4,
B3 KABRSEELEFKRAR MUCACEQEEE IHCEE(X100)
*x2 HNE X S8 + R 4K 4B Sec3.p-Sec3 #1 MUCSAC BEERIZEHI M (= L)
215 st ] Ch) Sec3 p-Sec3 MUC5AC
16 HBE 2 0 0.2840.04 0.324+0.03 0.3840.04
12 0.294+0.03 0.314+0.04 0.374+0.05
24 0.30+0.05 0.29+0.03 0.35+0.06
48 0.2740.04 0.3140.05 0.3640.04
16HBE+ HNE 2 0 0.3040.04 0.3140.04 0.4840.05
12 0.5840.03" 0.6340.05" 0.6140.04"
24 0.8140.05" 0.8540.04" 0.7840.05"
48 0.93+0. 04" 0.97+0. 05" 0.92+0. 05"
. 5 [E A A 16 HBE 41 L%, * P <<0. 05,
2.4 HYv)5 Sec3 K A A mRNA AIXF K KF L BIEAL(P<<0. 05), MUC5AC mRNA #f % % ik K F
i 5 16HBE-+ HNE 4 fi2s Jiki i Yo 4l b 8, sh- WK EE R LS 2B L (P>0.05), W4,
Sec3 H4H ML Sec3 K 1A mRNA MHXF Rk K FEWHE 2.6 HEILTIIELE Sec3 5§ MUC5SAC BY M HAE

FEAR (P <<0.05), WL 3,

2.5 Sec3 ¥ HNE iS5 16 HBE ' MUC5AC 43
OIS 5 16HBE + HNE 44 1 28 5tk % YL 41
%8  sh-Sec3 4140 it MUCS5AC & A8 % %6 14 7K - B

A FIFH Sec3 ik fl MUCSAC Hi /R #E 47 2E 4 %
EIIE S5, 25 3 7R Sec3 A A MUC5AC 41 4 4t
PU3E » MUCSAC & M 78 7T 8 Sec3 A 3L i dE , H7E
HNE BT, X A B A R AT B s, DL IET 4,



+ 330 - = A 5 [E F

Ze’5 2022 42 2 F % 43 %% 3 ¥ Int ] Lab Med,February 2022, Vol. 43,No. 3

%3 FE S Sec3 AT mRNA AT R A K FE

L& (xts)
215 Sec3 H 1 Sec3 mRNA
16HBE+ HNE 41 0.2840.03 0.3140.03
25 JPURL A Y 1 0.29+0. 04 0.27+0.04
sh-Sec3 41 0.1340. 02 0.1540. 03"

.5 16HBE+ HNE 4 % ,°P << 0. 05; 5 28
i,"P<0. 05,

[ R i e e 1L

£ 4 Sec3 3t HNE H S # 16 HBE f2 MUC5AC
SRR RNE (2 )

20 5 MUC5AC # 11 MUC5AC mRNA
16 HBE+ HNE 41 0.8240. 09 0.7840. 06
53 TR e 241 0.81+0.08 0.774+0.05
sh-Sec3 41 0.3540.09™ 0.76+0.07

W5 16HBE+ HNE £H [0, " P <<0. 05; 5 25 o b 45 YL 20 1L 42,
"P<0.05,

a b c d

MUCHAC e s QD s Sec3
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A B

T sa Sy B X IR 2H (DUVETT SR M) s b J 16 HBE 2H ;¢ i 16 HBE+
HNE £ ;d N §IE X B 20 O B 1gG U03E) s A L Sec3 AR AT U0IE
MUC5AC & FU#E47 2R 1 i B 5290 B o L MUCSAC HUR#EATU00E ,
Sec3 5 11 #E17 H F SUEELB LR,

4 FELETELERE Sec3 5§ MUCSAC WHEEIER

—

3 9 i
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BT VR 4 A R R W T AL T A L e
T8 PESCTE 5 B 9 2k R AR I, ST R S W RT3k
PR SR RIS L RTE R A T B R
Hﬂw@%ﬁ(ﬁ@% FEARE A4, 2 518 %R

RAEPEIR IR LW TG . A5 R0, g 18
mﬂ% P il 95 9 A6 0 R P T R R s h R B R A
(3t B 238, Hoh MUCSAC 5038 26 W s 43 Wb i 7%
B DIMISE . AR KRB AR R Atk
RAERE, S5 B A MUCSAC il 26 3k 1 38 1T fg
SHMp AN A L TR R E A A
GG WA 1 Ay W i R L 32 Exocyst B AW ik
AR &I Exocyst & & W) Al FE AL 1 Bz 40 fa v e
JEE R IR L E 0 AR 1 A ST R P O R A Y 1) A R X
Wi b & EEEERY . BB 5RE R E S
h it AR I BB i R s 2 T

ARG I B 00 A0 55 2 R b M SR R

JiE 14 9 B P ol AR, 4 SR R BRI R FRORR 4 i g A
Iy W 3 i, MUCS AC 2R [ 28k 8 i, 42 7 55 731
P BT £ A DAAE i 45 SR R MUCSAC
RIEZH TEME LS RIEW BN R, HNE bk
PN AR E AR, EAMRIES, HNE 5
W Wiy 12 P BEL 2 il 5 5 45 22 b IR W 3R 8 i vk
VEE DA SE . HLoN 5 A BE o W IR 1 AR5
FIH HNE &b $8 M: 32 S8 2E K RUBL AL, 25 2L & 91
5Pl 55 B 5F L4, HNE &b 315 o] il <0 b
PRI A0 M3 A=, FEW o W4 i — 2P i MUCSAC E H
K $ 7 R R AL 8 ) L A5 & AR RGE 25 SR R
HNE A J38 <8 E AR AR 40 i i) MUCS5AC & 53 W .
Sec3 N Exocyst & & WH B FE 2 — , 1] A 58 24K i

SE G 35 18 A8 3 3k 20 MO SR 4 A A, B AR R BKL
Sec3 H[ it /& Exocyst & & ¥/ 5 B9 8 Mo 4 43 Wb i

FEOCHE S AR o4 R R 18 M 4O KRR Y
WL AREE A Sec3 FRIRBE N L AR, #E HNE &b
PRy 16 HBE ", Sec3 Rkt in, £ Sec3 255X
TR 5 4y Wbt #: . HNE 438 16 HBE J5 , Sec3 BB
TR AL 7K - T, 2 B E HNE 375 S 19 /55 45 W06 40 Jifg 452 75
B R AL Sec3 (9 BB R IAIG I, A P I Pk 3
fn. [FEF, 28 HNE &9 16 HBE 1) MUC5AC 1y
FEHEREAKETE . X FEH Sec3 5 MUCS5AC 7R iH
IR AL TR R AR — 3.

H T Exocyst & & Y& /v 3 40 Ml 3 35 3 i vk i
KR -, Secd LS 2 M 43 WA AL 5 2 ) AR B W O L
TEAR A b Bz 20 M s B SR GA L DR I L A o3 b ot R 3 A%
Exocyst & A& ¥ B 4% . i H. Sec3 ] fE 7 I 5z 40 i g
Ao Ub It R R R AR ] . A S R B R
sh-Sec3 # ¢ 16HBE, H: Sec3 % 1 # 35 /K FEFEAK , [H
i MUC5AC 98 (1 3Rk Wk il . iX 2 B MUCSAC
AR IE ] BEZ B Sec3 & A M T MUCSAC
N5 SE R A7 WATE B DDA G, PR O T A O
Sec3 FIRES 5 T AIE R = 43 W6 1 s B Wi oo 72
A5 G g L PTTE T g 45 R R W], Sec3 § MUC5AC
B AEAE B B 2 V) AH B AE ], X Exocyst
AW EE Sec3 #1520 MUCSAC 8 [ %35, #E 1
PRI S TE R W e o A Y e 3L R R R T T B S g
EPE .

ZE Lk, Sec3 S5 EHB S W NR, HES
MUCSAC TER WA R Y A M EAER . A5 T
HNE % %89 MUCSAC 43 . Sec3 A 1l GEAE Al
il MUCS5AC G 1l 9685 030 5 e 43 W R VA 7 4 A5
5% ik
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