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MUCSAC REEMWEL. HR  sIAQP5 & shAQP5 ¥ % 24 h X} AQP5 mRNA #4531k 65%.79% .
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Inhibition of AQPS expression by RNAi and its

effect on mucin synthesis and secretion
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(Pulmonary Department , Zhongshan Hospital - Fudan University , Shanghai 200032, China)

[Abstract] Objective In this experiment, we attempted to investigate whether the expression ol
AQP5 could be inhibited by RNAI transiently and stably, and to compare elfects among the 3 methods,
and the cffect of AQP5 gene silencing on mucin synthesis and scerction.  Methods SPC-A1 cells were
firstly transfected with synthetic siRNA or vector driven hairpin RNA. Then, cells were collected at
diffcrent times within 7 days, and mRNA and protein level of AQP5 were detected using quantitative
real-time PCR and Western blot. Stably transfected cell lines were sclected by G418, and AQP5
protein was detected by Western blot., MUC5AC was measured by ELISA. Results AQP5 mRNA
were suppressed by 65% and 79% using siAQP5 and shAQP5 respectively, and AQP5 protein were
decreased 93% ,98 % on day 7 alter transfection. The inhibitory rate for stable transfection cell lines
was 45% to 64%. In transicently tranfected cells, the results of ELISA showed that MUC5AC
synthesis and sccretion were increased by 57. 9% and 85. 3 % respectively on day 5 after transfection. In
5 stable transfection clones, the clevated levels of MUCSAC synthesis and scerction varied from 59 % to
156% and 33% to 166% respectively. Conclusions  The results indicated that both chemically
synthesized siRNA and vector-based hairpin RNA could dramatically inhibit targeting gene AQP5,and
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the later is a more ellicient and economical strategy than the former one. Stable transfection could

inhibit gene expression longer than the transient one. After AQP5 silencing, mucin synthesis and

secretion increased.
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K& H 5(aquaporin5, AQP5) f& AQPs &
A — B, B RR T A AGTERG A T B b A
A T2 43 A T AN G 8 B R A0 B PR Y AR MR
T B P AR D P A TR R

WH5E AQPs 4 P AR # 2R ] Knock-out /]\
B 35 D B B0 2 3 DM T RE G AR R {HLBT
THRARTES N B SRE T X AQPs I #F
Foo RNA T VT A DG BT HE A B 00 XU
/NT 3 RNA (small interference RNA,siRNA) 8¢ E
% J¢ RNA (small hairpin RNA, shRNA) 5 {& (4 ¥t
mRNA 55, A7 A TP 51 4 S5 28 T IT R (knock
down) , VA T H # B BF 58 JE N 2l g K i 4 43 1
i R TR,

LATIL A B siRNA FI 5B 2 K/ 5 10
47 % 3¢ RNA (short hairpin RNA, shRNA) # 4e A
NP I T 6 B T IR 40 i (SPC-AD) , I vk B fe e i
B & 1 Ak . I 2% HL X 7K 8 i £E B 5 (aquaporin 5,
AQPS) Ik M HIRON A5 AQPS # i J5 X 41
JHO R B 2R 1 RS O3 A Y R T

BB J7 ¥

siAQP5 1 shAQP5 g &l & ¥ Genbank
AQP5 JF#|5 NM_001651 #i A Dharmacon 2> & 1)
LR i T H-siRNA design center, $# 2 £ £F X}
AQP5 1y FE %] (nt879 ~897), H Dharmacon 4%
AR 3 AR u A UU W X4 siRNA, I iy 4 4
sIAQPS, [a] B & % — > 8 K 1 siRNA, 47 %4 K
siMock,

shRNA % it B il 14 o4 U i, iF S5 L loop, ;2 X
% \RNA Z R L (-15-5 BRIV Py U il 0T 531 25
Bt 1 P %1 (shAQP5), sense: 5 GATCCCGCGCTC-
AACAACAACACAATTCAAGAGATTGTGTTGTT-
GTTGAGCGCTTTTTTCCAAA3' ; antisense: 5 AGC-
TTTTGGAAAAAAGCGCTCAACAACAACACAAT-
CTCTGAATTGTGTTGTTGTTGAGCGCGG3'; B
51 (shNeg) : sense: 5 GATCCCACTACCGTTGT -
TATAGGTGTTCAAGAGACACCTATAACAACGG -
TAGTTTTTTTCCAAA3'; antisense: 5° AGCTTTT-
GGAAAAAAACTACCGTTGTTATAGGTGTCTCT -
TGAACACCTATAACAACGGTAGTGG 3'1h F 4

shRNA; AQP5;

mucin; stable transfection
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ZZ ;AR pRNA-U6. 1/Neo(Genscript Corp. ) [H
BamH T #l Hind [l BB 5 51 %6 Bt 18 BHEE I B 3K
Bk A, ST T4 %3, 05 BT
2 75 (shAQP5,shNeg) ¥ B &k M 8 ik . iE %
AL DHS o KIBR A, £ & 100 pg/mL Amp
M LB g5k bR, 37 CH R . PRI 5 A4l
B T A OB, 1 A 2 A R A L P
R S5EITH A

Mt R Ak SPC-A1 40Kk B E R
BtV 200 A A 0 5 T B AL S LB 10 26 R A i 1Y
RPMI-1640 35383, 41158 BLES 2 FAE AR

MYRT 1 d AR T 6 LSRR, R E
JEA 1 X100 /5L, A IR H e Y it 40 T Rl A 1k 80 %
~90% . L5 M5 IRAL, Mock 40 FI siAQPS 4,
Hh siAQPS 4 ¥k B F 100 nmol/L, 355 10 35 3%
7 d, 48 1,3,5,7 d AL, shAQPS 445 o Xt I
H, BV AL n X m % RPMI-1640 % B M
Lipofectamine 2000;shNeg 21, 1 A 4 g shNeg 5
10 pL Lipofectamine 2000 & & W, shAQP5 4,
JMA 4 pg shAQP5 5 10 L Lipofectamine 2000 [
TREW . HF shAQPS 41 # FAE RIS 7 d.

REHLMMBEATFEE %Y T pShAQPS K
pShNeg f§ SPC-A1 4L 7E & 400 pg/mlL G418
DMEM Hils 5 7~9 d, 5% Yo 5 41 F0RLAY 40 B A
HAE R XMW M, H A% 3
10 con PR P4k B2 1G55I B R 100/ 4R, B %
Z LR 18 200 png/mL, 451535 3 J M AR AT
U Tk 3507 85 2 400 P s W O I3 » Bk R 1 O 4 BB £ 96
FLAR  4RTIT 12 FLAR QRS2 KB 3%, B 1) 37 7 R 0 4
#¥ 200 pg/mlL,

REFLMMHRNETE HREE NN S
BR(G1,G2,G3,A1, A5) K K H% Ye iy Con 4 41 i
A 4 DNA, H PCR ¥l fr B BE R/ &
FE STV WE A by < A R S5O A 0 T ) B S e 0
Y. IE 10 W Bl 4. TACGATACAAGGCTG-
TTAGAGAG; K& 1l F 5] 4. TAGAAGGCACA-
GTCGAGG, PCR TH ¥ 2 4 Jg. 94 C WA M 5
min;94 ‘CAEM: 30 5,59 CiB ok 45 5,72 ‘CHEAP 45 s
30 MEFR;72 CIEAH 10 min, )7 4 5K HLIK,
BIO-RAD 18 & 48 (Gel Doc 2000 Gel Document-
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ation System) 2T 45 K . Rl BPR R B9 DNA # ik
A T AR oy F P S

Real-time PCR U &E 45 2H 41 it , HL P siAQPS5,
shAQPS 4b B 20 Wi 4 A [F] I ] G A 48 i, 42 R
RNA fii &5l & g4 1O HHT g & 4 A
RNA,0D260/280 ¥7E 1. 7~1.9, #&XJ5 H MMLV
3 B SRR & (R AE TO A L cDNA, 25 uL PCR
AR ZAEE 1 L B cDNA 1 mmol/L 1E [ Al
S 4 M 0. 25 X sybr Green 28, | Rotor-Gene
RG-3000 X ¥E47 £ ) 2 & PCR, LA B-actin ¥ A %
B, 314 F %0 F : Bactin: sense: 5° CCTGTA-
CGCCAACACAGTGC3', antisense: 5 ATACTCC-
TGCTTGCTGATCC3 AQP5: sense: 5" CTGTC-
CATTGGCCTGTCTGTC3', antisense: 5 GGC-
TCATACGTGCCTTTGATG3',

Western blot ] RIPA =5 & #& B 40 g i 7K
H. #HE R R Bradford ¥, & H A A 250 B
ME 80 ug 4 7.5%SDS-PAGE i 3k J5 4 it
SRt 7MW — 30 (CAQPS: bt R B i, B H 3£
Calbiochem AFN37 CIRF 1.5 h ., 5 Hu (Bt ws
R B AR B L SE P 4R 1gG, FgEFE N 2 ml 240 = i
WE1 hlg . A ECL, B E 8, X o J i i K& 45
WRGEEE,

ELISA 3% W i 5% Qe 4 s 53 5 4, Con 4
shNeg #H (JE 4L J5 3~7 d B4 ; shAQPS U 4t J5
3~7 d M4 ; EGF 4 BH4H (0. 625~10 ng/mlL);
M FE KA AL B ZH (Dex) (0. 1~1 pmol/L), FaEH
e Mg 4 7 41 % BB 4L (Con) , shAQP5 Fa 2 5L U 4
MR (G1.G2,G3, A1, A5) , shNeg & X 1% Y& 40 fl #k
(N8), Zr Al s Bl M a3 . A BCA 1%
e LM SEaE.

FLAR T E 5 Bl 4 2R o U B o v R A R (U
B8 k1 000,500,250,125,62. 5,31, 25, 15. 63
ng/mL) it ¥ . PBST ¥Ei&J5H 1 % BSA H /.
A 1:200 % B bt A MUCSAC Hifk,37 C g
H2h, MAEYRERICH R 0,37 CHF 2 h,
PBST ¥ /5 M A HPR-strepavide,37 °C & 1 h.
JmA OPD &4, 4] bio-tek ELx 800 AR E & .

it M M SPSS 10.0 Gt ik ib ., 24+
AR I 2508, 4110 L3 R ] Student-Newman-
Keuls % , WA Z R B HE R A RA « K g, P<
0. 05 M H A G it 2 5

45 H

siAQP5 & shAQP5 3t SPC-A1 48 fi AQPS

mRNA #IHIE R EE B siAQP5 414> 3 £ (Con,
Mock,siAQP5), shAQP5 #H 43 3 4 (Con, Neg,
shAQP5), H ', siAQP5/shAQP5 K41 il % M %
¥ 7 d, 4B 1,3,5,7 d UM AT A0 BT . 45 R
BRP4 1~7 d AQP5 i mRNA 5% M i 4
Bl @ 4, H b siAQP5 Xt SPC-A1 41 i AQP5
mRNA I F R 46 %6 ~65% (P<<0. 05) , e 5
Il BLAE S Y2 J5 24 h, shAQP5 %} SPC-A1 40 jfd
AQP5 mRNA #IHIH K 40% ~79% (P<C0.05),
G B Y S 24 ho B0 TR b, P4
B 7E#E YL 24 h 1 48 h X} mRNA B0 &%= 2 5
BEIFEL(P<0. 0D D,

W siAQP5/ § -actin
1 shAQP5/ B -actin

)

0 Con  Mock/ 1D 3D 3D 7D
Neg
B 1 siAQP5S K shAQPS5 3f SPC-Al 44 jfl AQPS
mRNA A #0151
Fig 1 Inhibitory effect of siAQP5 and shAQP5
on AQP5 mRNA in SPC-A1 cells

Con: Non-transfected group; Mock/Neg: Non-specific
transfected group; 1D — 7D. 1 day, 3 days, 5 days, 7 days alter
sIAQP5 and shAQPS5 transfection. P P<70. 05 compared with con
group; @ P<C0. 05 compared with con group; @ P<0. 01 pair-
comparison between siAQP5 group and shAQP5 group. Data were

shown as = + 5s,n=23.

siAQP5 % shAQP5 Xt SPC-A1 4l AQP5 E 1
RiEMEIE LS siAQDPS & shAQPS5 f4 420 M it
SHCRERE BN b, % SPC-A1 AQPS5 & [ il 4 ikl i
FNRYIFH 5 d A H B &RON , sIAQPS 2 (1 41
FAIE 5,7 d 50 51h 64 %193 % (P<C0. 05) ;shAQPS5
LRI R AE 5,7 d 0k 78% F 98%% (P <<
0.05), PHALMFESE 5 d M HIR DL shAQPS 417
I (P<<0. 0D (- 2),

EF 4 shAQPS MMM M EIEMEE
SPC-A1 4iffaf% Y pShAQP5 K pShNeg J5, B4 7
— B T e IR BE 1 G418 (400 pg/mL), PR TTIE IS,
Y MIATSTE & — DU A R R J7 1 30 55 v 3 5F (G418
200 pg/ml), 28 1 G BEARAS (4 B 7 I 200 JH kA Ry
T i e W A L A SR 3E — 2D R BB TE AR A R IR A
RIE RNA WP H 2 G EA NN N, &
738 BT JL AN B 50 B 40 Bk B 38 DNA, A
Genscript 23 Al #8241 (1 W )% 51 9 #E 47 PCR, % 7 FH
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METEREN] PCR 74 K/ g 315 bp, #5  B 4 5 B
MIARRZE Y 1 F B, R R AT IEAT 1 28 AR A
HAA M PCR, 45 R R W25 AR W PCR =4k
251 bp, BIA & AMEESR AT F] , i B4 2k 4 PCR
PRI R /N 5 BE S e — 3, O 315 bp, WIS A
SNEVERRA R BL (K 3.

1.2r

1.0t W siAQPS/GAPDH
T [ shAQP5/GAPDI
E 0.8
S o6t
e | mE)
S 0.4 N
<

027 1

W
0 .
Con Neg/ 1 3 5 7
Mock
t/d

Bl 2 siAQP5 K shAQPS I #l SPC-Al B Ha
AQPs ZEHMIRIX
Fig 2 Downregulation of AQP5 protein induced by
siAQPS and shAQP5 in SPC-A1 cells
Con: Non-transfected group; Mock/Neg: Non-specific
transfected group; 1D — 7D; 1 day, 3 days, 5 days, 7 days after
siAQP5 and shAQP5 transfection. ¢ P<70. 05 compared with con
group; @ P<C0. 05 compared with con group; ‘¥ P<70. 01 pair-

comparison between siAQP5 group and shAQP5 group. Data were

shown as x £s,n=3.

3 BREFHLMMARLN PCRRUELEE
Fig 3 Identification of stable transfection

cell lines by PCR

M:Molecular marker;2,3 line; Empty vector and reconstruction
vector; 4 line: Gene of SPC-A1 cell without transfection;5~9 line.

Stable transfection cell lines selected by G418.

1 2 ke e i e R 1Y) DNA FEAR R |
WA T A B AR 2 J1 T, PCR 51 #524 Genscript 24
AR 51 8 B RBEWRNTBOH N R T R)Y
51 2L H 21 3 40 it fed 32 DR £ A G e T

FAESE L shAQPS Y 48 ML #k B RNA 3 K 38 iF

A Western blot %f 4% 5. 5 [ 40 ld tk AQDPS %
AT E B AT, AT A T Con 41, shNeg 41
B AS %5 4 0 AR-N8, B shAQDPS 4H (Y 52 % 40 o #k

G1,G2,G3,A1,A5 #7555 R E I shNeg-N8
) AQP5 ik 5 Con 41,0 shAQP5 41 £ Fa k%
BRI AQPS (13383 A [R) 72 B 19 B AIK, 410 1R g
45%~64%,HY5 Con LA GIT¥ERE 4.
JON LIRS NI

o 57 RN QY QY

o "@Q(i\\@%\\v&%\&f@&?

—GAPDII
-AQP3

AQPS protcin/GAPDI protein

B 4 Western blot ;5 M2 E &%
4B KE AQPS Ri%
Fig 4 Inhibition of AQPS in stable transfected

cell lines by Western blot
Con: Control group without transfection; shNeg-N8: Stably cell
line transfected with negative sequence; shAQP5-G1, G2, G3, Al,
A5 :Stably cell lines transfected with pshAQP5. Data were shown as

z £s,n=3. Y P<0.01 comparced with control group.

SPC-Al i AQP5 RIAMFIENFHER G K
B oM s m

BBt 45 & shAQPS sfa fiL sk MUCSAC & & %
ikt Heh LY 4T 5 2 Con 8 shNeg 4 (35 4
JE3~7 d A HE) ; shAQPS (e J5 3~7 d g 4
M) s EGF AbBE4H (0. 625~10 ng/mL) ; b Z€ K Fi 4b
PREH (Dex) (0. 1~1 umol/L) . 7 40 g 24 it Wk (AN &
MUC5AC & B0 i % I, shNeg 2 Fll shAQP5
HA A MUCSAC 72455 5~7 KA A& .0
EEIEE B B, JH shAQP5 41 iy & I {8 W 2
shNeg 20 A K6 0 {8 CBI 5 Bk 25 Joi Az 285 K 0T 255 A
I, 2 E 5 Con A HLE ) B &, K
1% 5 RikB|m g, MUCSAC & S fin 57. 9% (5
Control #H [L#, P<C0. 01), EGF Ab 28 o] J 3 40 g
MUGCSAC & 1 78— E 1 #e B2 305 [ Y 52 B0 5 &
MOV K A5 5 ng/mL it MUCSAC ) A 1 34 i
78.5%, 1 10 ng/mL Bf{L 3 hn 72. 3% (5 Control
20 kA, P<<0.01), Dex &b 3 A 5 50 5 4 i 7 4
IH 4 MUCSAC 56 B, e KA RAZE 0. 8
pmol /L, MUC5AC 7 AR 36. 996 (5 Control
4 kA, P<<0. 05) (K 5),
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0.0 (& 6).
100 - . =0- = Con (€3
90 L —=— EGF 600 -
80 —&— Dex o
M —e— hAQPS ;Z“r
70 | —%— shNeg 500 - —.—UL\ )

MUCS3AC in cell lysate(ng/mg)

60 -

50
S ar
307 ‘\2\;\,,/1
20 - G)

10 ! . . . !

E 5 BEREE SPC-Al ¥k MUCSAC &K MM
Fig 5 Variation of MUCSAC synthesis in SPC-A1 cells
after inhibiting AQP5 transiently

Amount of MUCSAC in cells treated with pShAQPS5 (solid
circle) or pShNeg(star)on day 3~7 after transfection. Solid square,
triangle and dash were represented EGF, dexamethasone and control

group respectively, Data arc shown as o £ s(n=3), W@® P

0. 05,compared with control group; P p<70), 01, comparcd with

control group.

MUC5AC # 4r W F 2 5 & W E 55
MUGCSAC (& &, Ll S HEL 4R B4 5
~7 d shNeg 41 Ml shAQP5 41/ MUCSAC f 43 I
BETFE O FE IR EBE S, H shAQPS 4 i &
MIE 9 & shNeg 40 KM {H , 22 {6 #5 Con 4 1L
BB, g 5 d MUCSAC 4335 3 fin
85.3%, ikl . 4 6~7 d B X A5 g
B W5 A 60. 2% ,41. 8% (55 Control 4 H;
i, P<C0.01), EGF &b 2 nl i i# 41 g MUC5AC ¥
Ayh L FE 2. 5~10 ng/mL ¥ B 5 F N {E MUC5AC
) 430k 380 25, 8% ~29. 7% (5 Control 4 L%,
P<C0. 01>, T Dex A& AT #0441 fld MUC5AC 11y
A3 5 B RN R 43 % (5 Control 4 [h 4, P<

—%— shAQPS
400 F —=— shNcg

300 -

200 -

100

MUCSAC in medium(ng/mg)

B T e
B 6 iR 3 SPC-AL 4 ik MUCSAC 433 i) 541
Fig 6 Variation of MUCSAC secretion in SPC-Al
cells after inhibiting AQP’5 transiently

Amount of MUC5AC in culture medium were measured by
ELISA. Amount of MUC5AC in cells treated with pShAQP5 (star)or
pShNeg(solid circle) on day 3 to 7 after transfection. Solid square,
triangle and dash were represented EGF, dexamethasone and control

group respectively, Data are shown as o + s(n =3)., @@ p

0. 05,compared with control group; ¥ p<70, 01, comparcd with

control group.

#.% # % shAQP5 34w itk MUCSAC 4 & %
>k ¥ 4UMI4r 7 4. Con 4H,shNeg 4 ) Fa 4%
4 I tk-N8, K shAQP5 41 /Y fa 7% 4 il kk G1, G2,
G3, A1, A5, U 42 £ 20 41 L 1) b3t 1 240 i 34 ik
ELISA #:# MUCSAC W& A &, 7T W
shNeg-N8 T 5 Con [L# X MUCS5AC H& i HI
A3 UATC B W L T shAQDPS 2H £ B 50 B 20 i ik ff
MUCSAC 14 838 m 59% ~156% (5 Control #41
Mo, P <0, 01), f# H A ¥ o 33% ~166% (5
Control 4H L%, P<C0. 01; 5 Control #H L%, P<C
0.05EF D,

% 1 shAQP5 &% F i % MUCSAC & B 045 3 B B2 1

Tab 1 Elevated synthesis and secretion of MUCSAC in 5 stably transfected clones
Groups Cell lysate Supernate
MUC5AC(ng/mg) Increase( %) MUC5AC(ng/mg) Increase( %)
Con 43.0+2.2 — 173.8+17.4 —
shNeg-N8 48.0+3.2 — 187.8+20.4 —
shAQP3-G1 73.1+5.1 70 309.4£34.0 78
shAQP3-G2 110.2£11.1 156 462.3169.3 166
shAQP5-G3 68.4+14.5 59 262.4+31.5 50
shAQP5-A1 95.5127.6 1224 358.0+30.4 106
shAQP5-A5 78.3+5.5 82 231.2+20.8 33

Data arc shown as = £ s(n=23).

o s

ABFER T 25 /DT RNA, R &
(& IR /N RNA FAR I 0 08 1 43 %8 5 2k 19 40 il

W@ p<70), 05, compared with control group; ¥ P<0. 01,compared with control group.

PRSI R WOR T X AQDPS [ 3 18 ¥ A 4 S v 4
K OAY (ER R SR /i A

M BERTE e 1 RNA TR0 F H, mRNA 7K
I 0 3 o BRAE 24~48 h, AT HF4E 3~5 d. %
P kS 24 h, siAQP5 XF AQP5 mRNA (¥ 41 ] & &
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64 % .1 shAQP5 (1l il &R 38 7900 SCHk R
T A0 08 38 A 48 ~72 h L EFRAT
MY R B AQPS B 3R 35 1Y B W 40 o) B i
JG 120 h AH . RNA THME AR EHERE
B A A I R AT HE I RNA T (e 54 300 5
BT P 2 b A 06, BB AQPS ok = i
AREER K . sIAQPS X AQPS (Al R A 64 %
~93%, 1 shAQPS5 &y 78% ~98% , J5 # B il %
7, Wu Z0P- % H siRNA, shRNA, sense-RNA,
antisense-RNA K #ll il 2% k HL % & 3L I 1 £ 1k,
WEH] siRNA shRNA ¥4 8] & i JE R Rk M, 0
JEHRAAE . AT L g 25 R 5 HAL.

BRI L Ye ) RNAL SN A BEFRR A, I R L8 2
A5 A siRNA, 3 /2 kLA 5 R ) &8 W
shRNATESL ] T 4~8 MG WG 2 8 W o W
PR 3R, DT 2 2 X S 3 N ey skl 3z . #E |
HA M shRNA 1 ki 4 & 240 L N4 |, 9F
L 35 FF 40 L 3 1 A, A PT RE S B RE A SR N SR
KIS B A T g
T fE , £ 25 0 T RS T 40 M DA 7E B4R Bl 4 K
ARG B R AL, IRATAH T &R R
FRic it BLAZ 4H L 1 8 A, HT G418 gEAT ik,
HNBIE R LA B 4 B IR R A AR AR R R R N
1:1 000~1:10 000, |4 D545 Bk 36 2675 8 J5 3 K 8%
IR, — AR AL 2L T 12 bk 50T 5 40 s R
YA BRI — E 4 EE 200 WM G418 RYHLHEIE 7,
W PCR ORI P — 22 460 0F 7 MR JE B 2 8 4 5
4 i 28 4 |

SIS A RE T AR B EEME S, TR
NP DU At D B B I AT AT e
MBI GFD 445 3L I8, FHR FIT A R e G e f 4
MR A SR bR . B SL B R B 1/3(4/12 )
A GFP ik, A LN R IX VTR AT fE 5 J5 i
DNA 3k 5 52 40 30 47 2 Yt AR i 25 0 B i 5%
TE A AN 3 B 3% 35 J7 1T, Western blot 2 &
F A ol B R I AKOF, shAQP5-G1,G2,G3, A,
A5 TipE AQPS (R M A R NN 4500 ~64%,
MK 14 22 57 0T R 5 46 MR 4 A A B 48 DL
AN T B B RLAR A B SR04 56, 5 Wk I e B AR e
et Y 1 PR A 1 T i) 0 R R R D Y R K
40K T RAE A TR 5 S A A AR
AN AN R I A% e, B A0 R 3 D — BB £ 4 e
PSR b KRR S B H 2 R,

A R A W — LR R Ik PSR
B £ A& A B 1L-4, 1L-6, 1L-8, TNF-qa,
EGF .PGF2o LT Jpft 2238 T 4N . ik IR 5% A% 35 0] -

B A FEE (MUCSAC) AU, F s & A
SR B O FR ARG L R AT U KT
SR EIE KN WO AN AR T 8 O SR E R e
veHEPE C1™ & HCO; #7318 3 BA W 370 vl 3% i 2, ok
AEBRE & ™ 0P W E B PR T AR B W 4y . Ca®”
It Cl™ 3 38 (CaCC, Ca?" activated Cl™ channel)
T 22 ey S W A I R R R R R

K SRS R ME R L. A HE
HRBESZ, AT KE/AN G AQPS i 21K PR 1K,
A MUC2, MUC3 3 [N 3£ 35 38 381, CFTR
(cAMP Utk Cl 1) iR T 30508 35 o W 3
m LR EAZ AL, BER R CFTR @2 AQP3
MR, 1T E Y AQP3 7EGE bR 4 MR A
I W2 T 286 T 43 06 4 O (W) K 3l 3 2R 1R AQDS, 1A
JK 38 38 A AR PR BRI T R L. R Song %
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