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Mechanism of Feiyanning Formula in Suppressing Invasion and Metastasis of Lung Cancer
Cells via Modulating Exosomal miR-328 and STAT3/c-Fos/NFATcl Pathway

JI Junging, ZHANG Chengcheng, XU Zhenye, WANG Zhongqi’
(Longhua Hospital, Shanghai University of Traditional Chinese Medicine, Shanghai 200032, China)

[Abstract] Objective: To investigate the molecular mechanism by which Feiyanning formula(FYN) regulated exosomal
miR-328 to suppress the invasion and metastasis of lung cancer. Methods: In vitro models using low-metastatic 95C and high-
metastatic 95D lung cancer cell lines, along with isolated exosomes, were established. Initially, 95C and 95D cells were cultured,
and exosomes were isolated from their supernatants. The exosomes were identified using transmission electron microscopy (TEM ),
nanoparticle tracking analysis (NTA) , and Western blot. Exosome uptake assays confirmed that both 95C and 95D cells could
internalize exosomes derived from lung cancer patients' plasma. Cell counting kit-8 (CCK-8) assays were performed to assess the
inhibitory effects of FYN (0, 0.1, 0.2, 0.4, 0.8, 1.6, 3.2, 6.4 g-L") on 95C and 95D cell proliferation. Subsequent experiments
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were divided into three groups of control, low-dose FYN (1 g-L"), and high-dose FYN (2 g-L") groups. Wound-healing and
Transwell assays were used to evaluate the inhibitory effects of FYN on the migration and invasion of 95C and 95D cells. Western
blot was employed to detect the protein expression levels of Janus kinase 2 (JAK2) , signal transducer and activator of transcription 3
(STAT3), cellular oncogene Fos (c-Fos), and nuclear factor of activated T cells 1 (NFATc1). The mRNA expression of miR-328
was measured by Real-time quantitative polymerase chain reaction (Real-time PCR). Results; Lung cancer plasma-derived
exosomes (EXO) enhanced the migration, invasion, and miR-328 expression levels in 95C and 95D cells (P<0.05, P<0.01). FYN
inhibited the proliferation, invasion, and metastasis of 95C and 95D cells in a dose-dependent manner (P<0.01) , with more
pronounced effects on 95C cells. Additionally, FYN downregulated exosomal miR-328 expression and suppressed the protein levels
of JAK2, STAT3, and its downstream target genes c-Fos and NFATc1 (P<0.01). Conclusion: FYN may inhibit lung cancer
metastasis by downregulating exosomal miR-328 expression, potentially through the STAT3/c-Fos/NFATcl signaling pathway.

Further studies are warranted to elucidate its detailed mechanisms and facilitate clinical application, providing insights into

traditional Chinese medicine-based strategies for lung cancer treatment.

[Keywords] Feiyanning formula; exosome; miR-328; lung cancer; invasion and metastasis
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TG WS IR E8 22 v (PBS) (I ¥ U5 555 28 Wy B4 I
By BR2 AL L5 435 4 L110KT . L210KJ . S310K7J
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Yeh, 10 min, 8 30088 WL EE T 3% 2 S 1) 400 L 45
Transwell {2 22 52 56 . & 5, % Transwell /N & JiE
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2.9 Western blot ¥ Wl JAK2, STAT3. c-Fos,
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2.10 Real-time PCR #; il 40 Mg & 4b Wb 1&
miR-328 mRNA Kk {EH L5 40 4 [\ 2.7 390, 0k
LA AN FEAS , PBS 15 Uk 3 W, 4 IR 0) & 5t ) -
PRI RNA ARl 300 5 R G H I 20 pL KA R E T
PCR 4,37 °CJZ i/ 15 min, 85 °C X Jif 5 s, 4 °C TG R
116 B il 5% cDNA, B J5 4% #8 10 wL & & il i PCR X
N, TR A R AR PE 95 °C 30 s, 1 A1 B AR T
95 °C 5 5,18 'k 60 °C 30 s, ZEfii 72 °C 30 s, 28 P -iH
KC-FE 40 A1 B8, K DU miR-328 FE F 3% ik 7K -
(oW 2B TAEY (i) Bein A IRA R G R34
G FR L], R A 2%k A B LI R . A
HMUAMARREAS , 43 20 B A BT, A6 A0 W6 44K miR-328
FER R RIKF

®1 5l9F5
Table 1 Primer sequences
519 JFAI(5"-3") K JE /bp
B-actin it CATGTACGTTGCTATCCAGGC 21

T CTCCTTAATGTCACGCACGAT
miR-328-3p  [lif CAACTATCTGGCCCTCTCTGCC 65

Tt ATCCAGTGCAGGGTCCGAGG

211 HEib s kb B ST Ee KK 4R JH SPSS 26.0.

GraphPad Prism 9.0, Image J 55 # 14 4 it 4 ¥ fil 4

Bl LA x + s 3R, 00 vt b A, HAAE 776 B8 7 A
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Fe O 25 FPE I S5 40 R e e A 58, 5 ) e AR S 8
K s Xt T2 2 m 2 E K, R R £
43 HT (One-way ANOVA) . i} 3 PE 7K - «=0.05, P<
0.05 KR EFAGI=E L,

3 &R

3.0 HMIBRAIRIC e MR SOk [ 15 R A
{8 FH TG A0 W 4 138 855 57 5 B A0 M 3 (95C .95D) I
il 68 B A% B ISR, 0 FH R AR 0 1 B A
I AT Y . TEM WA AMBIRIE S W 1,5 F
AL UL AR s A A0 S 52 (R 5 A [ TR i 002 5 2 3
FELE Y, QL URRFE AR S5 40 . 38 3 NTA #F47 2 it
BT, NTA WL SP WA R AL A2 53 A7 S v B D 348 5 11 g
I L, A5 H A A 1 R B OB AR RN L3R 2
Western blot 4% 7 {7 40 I A& 3 1l 45 55 P 49 5t CD9
TSG101 7£ 3 Fh SN AR FEAS rp 22 B 2235, LA KAk
PR B M [ Calnexin B2 B PR IL, WK 2. DA 4%
S FE A I ISR R (1 RRAE

H:A95C-HM b A 2H ; B.9SD-SM AR 4 ; C.Plasma-Fh s A 2H
1 TEM R ZIMERZE (TEM, x50 000)
Fig. 1 TEM analysis of exosome morphology (TEM, x50 000)

F2 NTARMIMBEHEZESKES T

Table 2 Analysis of exosome particle size and concentration by NTA

i A HOKE A% /mm e i /Particles* mL"™
95C 113 4.70x10"
95D 118 6.16x10"
Plasma 136 7.25x10"

A B C D E F
H:AL95C 41 ; B.9SC-AM il R 41 ; C.95D 41 ; D.9SD-Ah s AR 4 5
E.Plasma 4] ; F.Plasma-#h 3 {4 £H
B2 Western blot 4 T 4 il & B8 ik
Fig. 2 Western blot analysis of exosome-specific markers
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3.2 95C.95D 4 M X fii 8 f8 35 0 K Ah W A B £ A
T 96 W BB 45 R R, 95C 1 95D 4 it 35 Ak
A7 3 Hb R BB T2 B I 3R AR A A e AR S R
T 20 M 0T DX, D& 3, 3k 3 P il o i 2% A0 W8 4 AT LA
il i N AAEH E A 95C (95D 4 ifi .

1 - A.PKH26 AR 12 19 4N K ; B.488-phalloidin 73 1 41 i 22
C.Hoechst 33342 b ic 19 41 Jfi #% ; D.Merge 4]
B3 95C.95D 4 f Xt i &5 B & I 4% S AR B RN R L (<400)
Fig. 3 Uptake of plasma exosomes by 95C and 95D cells in lung

cancer patients (x400)

3.3 AMIARXT 95C 95D 41 i T B MR 28 AE 1 A B
W) A ULEE AN I A X 95C 95D 41 i 1 3T % Fl R 28
YEFH B9 52 ) 38 5o Y] IR 52 95 | Transwell 52 55 43 51 [b
A 95C . 95D 4l il () i B AR 22 O, DL B 4 VDS
F3 R4, R YR 24 Wi 12 h i 95C 95D 4 il i
R = 22 g 1 39 W] W 1 5 (P<0.05, P<0.01) , H.
95D #% 95C 4fi g i % R 12 2% fik U1 W F F+ i (P<
0.01) ;95C . 95D #fi Jfd £ B 1fit 3¢ 4b W 4K )5, Transwell
S 7R 95C 95D 4l il 1 B8 AR 22 ik 1 24T 1
(P<0.01), H 95D 4 ffl if 78 Fl {2 22 58 J1 ¥ & T 95C
YL (P<0.01) ,3X 5 b 3R AHAF , 2% BH fili 9 1 25 4 o 44
A LAY 5 95C (95D i il i) 1T 7% F iR 22 fig J7 -
3.4 AWK XF 95C . 95D 41 i miR-328 3 1k (1) 5 i
g B D AR X 95C 95D 4 ifl miR-328 2% 35 Y 5
Wi, 1 Jc % BEAS-2b,95C 95D 4 Jifd Hh miR-328 1Y &
RAEOLHEAT T R S5 R BoR 5 IE R I 4
BEAS-2b #H [ %5, 95C . 95D £ 41 Jitd " miR-328 55 ik
i TF R (P<0.01) , H 95D 41 40 it b miR-328 % ik
IKSF-25 R 95C 411K 2 4% . 95C 95D £ fitg 43 531) 5% Bt 4
WK JF L 95D 4i il miR-328 £ ik B B TF & (P<
0.05), H 95D 4 ifd 1 miR-328 F iA /K F- 2 95C Y
3% ZE LTIk, il I % Ah s R BT LLEE Jin 95C |
95D 4 Jifi ' miR-328 A ik, WFE S,
3.5 il 07 % 95C 95D A MM F Ay S Ol
T fili 73 7 5 Xt 95C 95D 4 114 ¢ 4 7R A v B A I
TAS TR BE AN ) B[R] 5% 48 B 0 ) s e, W3R 6,
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HE:A95CH ;B.9SD 4
B4 M3t 95C. 95D 4R A 12,24 hiE B HE AT MR M ()R 5
B, x4)
Fig. 4 Effect of exosomes in migration ability of 95C and 95D
cells at 12 h and 24 h (Wound healing assay, x4)

Migration

o - -

A B
o - -
o - -
C D

1 :A95C 4 ;B.95D 4 ; C.95C+4M b 420 ; D.95SD+4h b A 21
Bs5 ShibEF9SC.OSDAMIBRMBEBERINE N
(Transwell, x200)

Fig. 5 Effect of exosomes on migration and invasion capabilities

of 95C and 95D cells ( Transwell, x200)

S5 R WK, 95C 95D i % 1 bl # il A 7 5 R A e
FE 6 TF v 0 5 i B AR (P<0.01) , H 95C 40 i & 15
24 .48 .72 h i 1C,, 43 5 J& 0.927,0.538,0.435 g-L';
95D 4 Jifl Z 1E 24,48, 72 h 4 IC,, 43 5l J& 1.868,
1.375.1.196 g- L', HESCHGAf [a] 48— (5 Lk s
B R FE— 20, UL A T 5 S 2V B R] 3k R
24 h, B AWEERFE0. 1.2 g L

R3 MBI 95C. 95D EBEENHIFM (X+s,n=3)
Table 3 Effect of exosomes in migration capability between 95C

and 95D (x£s,n=3)

i IS i) /h Ui LB A%
95C 41 0~12 7.34+2.08
0~24 13.44+3.99"
95D 2 0~12 21.22+3.36"
0~24 40.84+2.47>

W5 12 h 9 95C 4N b V' P<0.05;5 12 h 9 95D £H 41 i [t
B2 P<0.01; 5 [w] i i) (19 95C 20 e 488 ' P<0.01

R4 ST 95C. 95D EB ERENMHM (X+s5,1=3)
Table 4 Effect of exosomes on migration and invasion capabilities

of 95C and 95D cells (x+s,n=3)

24 51 i B 40 504 13- 2% 41 i 4
95C 41 56.67+5.91 41.67+£6.24
95D 41 95.33+7.85" 87.67+3.68"
95CHAM AL 89.00+2.94% 70.00+4.55%
95D+Ah s A 2H 145.33+6.34>Y 136.00+5.35%

5 95C 4 L8V P<0.01; 5 95C+AM s A 4 1L %22 P<0.01 5 4b
WA T TR R 4 H g Y P<0.01

£S5 HhiExt95C . 95D H A miR-328 RiEM I (v+s,n=3)
Table 5 Effect of exosomes on miR-328 expression in 95C and

95D cells (x+s,n=3)

451 miR-328 A%} 3 ik &
BEAS-2b 4 1.02+0.19
95C 7 3.09+0.15"
95D 2 5.84+0.13"
95C-Hh il A4l 1.00+0.02
95D-Fh AR 41 2.11+0.29%
95C+AMR AR 1.07+0.40
95D+AF A A 41 3.38+0.77%

¥ . 5 BEAS-2b 41 H 5 " P<0.01; 5 95C- #F Wb 1A 4 b 5 2 P<
0.01; 5 95C 4 I # ¥ P<0.05

3.6 il & T )5 X 95C . 95D i B 12 22 fig 1 i B

KR 5250 I Transwell SLHG 45 R B, 555 (4l H
BLPEMi A T (1.2 g L) T 124 hJ5 95C 95D 4
%) S 9 K BE W 4 e (P<0.01) , B 2 7 2 g L
MRS EH IR, WE 6 %7, 55 H
2 L, 95C 95D 4 Mu e il 1 5 (1.2 g- L) T i
24 h 5 o IR0 M R 3 2 (P<0.01) , WL 7K 8,
95C 95D 41 g 43 1) $8% B il 3% AP WA S, Transwell 52
KBRS R, 5SS AU RE, EMET (1,
2 g-L") T 24 h 5 95C 95D 4 Jii (1) %F i 44 ot =&
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x6 BiETHIISC.95D ML TE A BN (x+s,n=4)
Table 6 Effect of Feiyanning formula(FYN) on proliferation of 95C and 95D cells (x+s,n=4) %
VS 4151 B /g L Yl 24 b AE NS % B 48 hAETE R Y 72 hAEVE %
95C A 100.00+3.54 100.00+0.79 100.00+1.95
it 5 7 O 21 0.1 95.00+0.58" 94.78+1.03" 92.59+2.05"
0.2 80.04+5.84" 78.29+1.99" 77.16+0.90"
0.4 65.72+1.53" 54.69+2.48" 49.90+0.39"
0.8 56.34+0.92" 39.34+2.38" 29.10+0.76"
1.6 39.46+0.43" 21.47+0.88" 12.63+0.51"
3.2 24.35+0.52" 7.11£0.05" 4.51+0.06"
6.4 14.67+0.19" 6.84+0.05" 4.42+0.06"
95D S 100.00+1.84 100.00+1.52 100.00+1.04
Jili 55 7 5 41 0.1 95.67+0.76" 94.43+1.86" 92.19+0.94"
0.2 91.06+3.48" 90.91+0.3" 89.54+0.75"
0.4 88.16+0.44" 79.37+3.83" 71.3+3.95"
0.8 70.00+5.50" 68.6+3.56" 64.82+4.37"
1.6 63.30£0.50" 44.01+4.23" 34.49+1.04"
32 37.62+1.13" 24.82+1.03" 21.39+1.22"
6.4 20.39+0.23" 9.77+0.04" 6.11+0.07"

525 HA L Y P<0.01

> (P<0.01) , {FUG /0 114 iR 38 A8 A AN o /0 s AR 1) A7
JE R B b g S R il 7 0 T At 3
95C . 95D 4fi gtk 19 1T 7% 1= 22 A& J1 (P<0.01) , FF WA 44
4 5 L2 X LA L BB 0 A — R

95C

Oh

24h

95D

Oh

24h

TE A AL B T (1 g L4 C A 75 (2 g- L4l
(7 FnpE 8 Il )
Bl 6 HiET A 95C. 95D TR AE MM (IR 5, <4)
Fig. 6 Effect of FYN on 95C and 95D migratory capacity ( Wound
healing assay, x4)

3.7 i )7 % 95C . 95D L R AH o6 3 B
(JAK2 .STAT3 .c-Fos J% NFATc1) # ik 052 M
- 150 -

RT WHETAHIISC.9SDEBEE AWM (X+5,0=3)
Table 7 Effect on 95C and 95D cell migration capabilities using

wound healing assay (x+s,n=3)

40 % 415 J v B /g L T /%
95C 2 H 4 22.44%1.16
il 7 5 Al 1 5.67+0.29"
2 2.00+0.21"
95D 22 H A 37.18£1.55
it 5 7 7 41 1 15.67+0.29"
2 5.34+0.33"

528 A L VP<0.01(3% 8-F 10[7)

Al A T % 95C 95D i B M Ol i b B
(JAK2 .STAT3 .c-Fos & NFATcl) 3¢ ik (19 5% i , k17
T Western blot 3255, WK 8 K 9,45 BN, 55 H
H A, 95C . 95D 40 MU 7R it T (1.2 g- L) il
24 hJ5 ,JAK2 . STAT3 %K 1 % ik /K F 8 % T f (P<
0.01), L F 7 i HE 4 c-Fos M NFATc1 4 (4 # 1k %
T RE(P<0.01), i W E 2 g L'BF FREEH R,
DL 185 R W 45 7 05 v] Be 38 i T R i A% A OC
#% B # 11 (JAK2 \STAT3 . c-Fos J NFATc1) % ik M
MM 95C 95D 4 il i = 22 5 4 58 1 o

3.8 i T 7 XF 95C . 95D 4 il H miR-328 F A Y
S b B A S T 5 % 95C 95D il ifd Hh miR-328
FEIR LM, 43 BRI T A T O BB T R 95C
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95C

Migration

7 AT
(Transwell, x200)

Invasion

95D
Migration

Invasion

95C+EXO

Migration

Invasion

95D+EXO

Migration

Invasion

F X 95C. 95D T RMEBEH NHWEMW

Fig. 7 Effect of FYN on migration and invasion capabilities of

95C and 95D cells ( Transwell, x200)

*8 METAXISC.95DTH . ELHEE B0 (f+s,n=3)
Table 8 Effect of FYN on migration and invasion ability of 95C
and 95D (x=s,n=3) A
bt

iy R 44151 /j*ffg RS RN

95C 2 HH 59.33+2.87 56.67+2.62
Jili 5 7 5 4 1 39.00+5.72"  36.00+4.08"

2 17.67£0.47"  15.67+2.36"

95D EIEE 103.33+8.34 91.33+6.13
Jifi 5 5 7 20 1 80.33x4.11"  69.33+3.86"

2 56.33£2.05"  48.33+2.05"

95CHAMIMA A4 91.67+6.13 85.33+2.05
fili 5 7 4 1 54.67+2.36"  44.33+6.34"

2 36.67£0.47"  25.67+4.03"

95D+ MR A 143.33+4.11  139.67+2.49
Jifi 5 7 77 41 1 120.67+5.44"  118.00+4.55"

2 74.00+£3.74"”  69.33+1.25"

95C 95D
- o

JAK2
s - -
)
NFATC1 .4 101 kDa
c-Fos

-

W gmen oo
- -

froctin M TR - 0

A B C A B C
B8 95C.95D 4l JAK2.STAT3. c-Fos & NFATC1 & A & iA M ik
Fig. 8 [Electrophoresis of JAK2, STAT3, c-Fos and NFATC1

proteins expression in 95C and 95D cells

95D i ffl F1 95C . 95D 4t Jfd 43 il 5 B I 3¢ Hh WA 4K S
1) miR-328 F KKV, WLE 10, 25 R R, 5= A4l
bt #¢, 95C . 95D 41 il 7E fiti i 77 Iy (1.2 g- L) 1 il
24 hJ7,95C 95D 4fi ity H miR-328 F ik L # F F (P<
0.01), H.95C 4 gt miR-328 F 3k /K V- T W 55 0] 1
95C . 95D 41 i 43 ) $% B Il 2 A AR S 5 Bk A
—H(P<0.01) , [A AN HOERA Frmk 55 . 28 Lprig,

707 Al AR 95C 95D 4 fifd b miR-328 35 K
S T i 9 5 A I A I A T AT A ek 5 L i
4 itig

il 958 7 B o fB 3 TR RS RO B R L9 K

AT A B T IR | b Rz - 1) 5T Ak (CEMUT) 1 F 2 3k it 4
S o BESE R, AR miRNA 76 il i 7% B
OB T R AR O - bR VR M AN R miRNA (4
miR-210 . miR-21) 1% #F EMT Fl i 45 A= 1, Ik 5% 7%
AR S AL TE B 5 I 8l 25 32 35 03 n] A Sy fild 98 0 vk 2 R
(A bR a5 1 Bl Xy ROl 2 R 2
FE IR T R R R R IR AR A, H A R S
TR Z LW AR A 32 G . RN, op Bs 24 G e] 5E
I A A IR miRN A I 28 100 6l fii 98 % 7%, A7 2 vh 7

P 45 & I 5 00 T T 45038, AT A5 R A fidk AT o 24 52 O X
AP WA AR miRNA 3R 3K 1% 19 5% i) & L5 2% B OC i3l it
932 AR, S oF & T v 2 AR WA AR D[] 9 42 1
P 7% SR ek i (AL B AR o

% e T U2 D\ N il 9 AR LR A S L R

BENGE . IE R RAS IR BRI AR o W RLAE I, ¥ &
g WA T O R IR BRI G b 2 0 A
NOEAY Ty A I TRt 1 I Bl 7 )
Iﬂaﬁz&%ﬁﬁ?mfﬂfﬁﬁ Bl A 2= B A0 B Y
il 760 0 FH 2 A, 6 T e AR A IR R AR R

iﬁ%ﬁﬁ%&ﬁ%%ﬁfﬁﬁo AR Kb T3 LAAK 1E 4 AR S 57
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®9 HiET A 95C.95D M JAK2,STAT3 c-Fos &2 NFATC1 & 5 RE MM (xts,n=3)
Table 9 Effect of FYN on expression of JAK2, STAT3, c-Fos and NFATC1 proteins in 95C and 95D cells (x+s,n=3)

41 it 205 TR T /g L JAK2/B-actin STAT3/B-actin NFATC1/B-actin c-Fos/B-actin
95C ek 1.01+0.01 1.05+0.03 1.08+0.01 1.06+0.01
Jili 5 <7 Jy 41 1 0.74+0.04" 0.81+0.01" 0.50+0.05" 0.51+0.04"
2 0.64+0.01" 0.76+0.04" 0.22+0.02" 0.23+0.01"
95D A 1.03+0.02 1.04+0.01 1.04+0.01 1.03+0.02
it 5 <7 J5 21 1 0.78+0.07" 0.72+0.03" 0.72+0.03" 0.79+0.03"
2 0.38+0.06" 0.64+0.02" 0.46+0.01" 0.44+0.01"

£10 FiETH TR miR-328 RIAMFIN (v+s,n=3)
Table 10 Effect of FYN intervention on miR-328 expression (x+s,
n=3)

i fifl & 20 5 JR RS /g L miR-328 A Xt ik
95C sk 1.00£0.09
Jifi 55 7 7 41 1 0.37+0.02"
2 0.13+0.01"
95D RSk 1.01£0.13
Jii #5775 41 1 0.42:0.04"
2 0.32+0.05"
95CHAMIE 25 14l 1.01£0.12
Jifi 4 7 7 21 1 0.42+0.02"
2 0.15+0.01"
95D+ A 25 14l 1.00+0.05
Jili 4 5 5 ¢ 1 0.46+0.05"
2 0.24+0.01"

HER WS AR R AE BRI 2 () 25
KM e 228k R 2 EAREORT R R Y N
ER UG A WE A PR RS T R &
IR AR ALES Z T 5 A LABR A3 il Ak 558 DL
AL A0l A A TR B AR IR A A L
S5 0% RS EE ORI ORI S (IR T AR LI DR B
I 3847 B I b 3 SR R AR B . Bk O S
¥R 5 7 07 B AT 22 80 A B o A K RS AR
FH KT 20 R 11 R AR 3 AH OGS R 4 {5 5 A =
T SRR T AR — o R R AR
1B HAE 52 i AP I 7R miRNA 75 1 B HLARI A TR 38R

T 9% 2% B A1 00 A A il 68 1= 28 e 3% ot B b B A
AR AE . HAE A HLE W] e S5 Ah IR 7
1) miRNA 0S5 2 )06 1R 4> Tk A ¢, X st
G338 o T U R AN B AR ) 2 R T S e i 0
HERERY S ARHESE 3 i KR S50 | Transwell 52 56
TIE 52 95D fili f 20 M Z 193 B AR ZE e ) B e T
95C ML A o R T 8 25 .00 vk 43 3 AN 95C 95D Jif fi

+ 152 -

i AN g el = o N R = A NS BB
TANBR S E IR T AN AR B BT R I, A P
JEARIT 7N B SE IR UE 52, 95C 1 95D Jili i 40 Mo BE 0% 47
BN AR IR A TR AR I 3G A A T BE S S
(RJR | Transwell SE56 ) 25, 1L 3% F1 906 4K 35 B AT &g
51 I T 96 N M A0 TR RS IR 2B RE U SE T BE A
FJE L

i 15 7 & 1 J2 , miR-328 1E N b 8 A &
miRNA, 78 2 FOE v Mog b B 2 T g .
ABESE K B, 5 IR Il R 40 BEAS-2b HL A, 95C
195D Jiili 8 40 g vh miR-328 £k B E FiH, H &4
% P 95D 4il g A9 miR-328 3 ik 7K - £ A 1K 5% #% 1k
9SC 40 i 1 2 5 o HF — 20 K I & B, A W 4K
miR-328 (Y £ 15 5 H — 3, $2 /8 1% miRNA 7] {238
A A A A T 1 4 I 1) 38 A5 BT = 5 08 95 I g i 7
T HLHI ST (SL85 3% ) 45 B3R UL, AN IR 45 7 Il
P B I K R R Y A s AR RT3 R R A7 1R A
miR-328 k7K P, Horh & 7 4% 95D 4 il i) miR-328
36 TG Sk & 25, AR 3K IS FE RS 1 95C 4i i
3%, X E—2BUESE T, A AR miR-328 7 fili i 7 72
MRt b B AR Y = O ne i AR AL
ARV

BT bR &k B UL K T BRAE RO AR S &R
GEVEAL T I T O i g 4 L (95C .95D) 1Y T i &K
N o 38 3 CCK-8 S5 A6 I 8 7, Jili 5 77 Jr ml e i Ao
JEE A4 0 1 i 40 1) 95.C F1 95D 4 i 1 14 5 g Sy, Tk
XA 55 B8 ¥k 95C 1Y 1C,, W MK T = 7 B #k 95D, i%
A 5 DR 2 I ) 25 302 0 5 R A ERIE  i2F — 2P
SR 1A% R BB R . 2 G o R S
N Transwell SEEHE 4T T DI RE S0 UE , &5 SR R B, A [A)
W il 2 1 O Ak B A AN Y A RS RIR 2R HE ) B &
FR o MO T B B8 1% 2 T R A0 9 4 i 95C
95D W iE 1R 22 RE Ty o (A3 1 B AR, e il g AR A
I3 A1 I A S 35 FE A R o il T O R i 9 24 T
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8 12 28 B A 250 AT P T B L X — IR 4 O A
P FT BRI o A% B AR S R AR 5 A A B2 W RO L A
B )23 T IE 52 A0 W 1A A S 1 4 M 1) 38 A I A T
T3 400 o e e 7% o AR b B S B AR

3 F JAK2/STAT3 5 c-Fos/NFATcl {55 5 18 J& 7F
Jie 96 A 0 e e ) A R A R S AR BIE 5 G A
Western blot 5% & 2 4t Ak il 75 77 5 % L 3k il i#% 5%
R A T AL o 5 R W il S T A BEET )
R PE b I JAK2  STAT3 B2 H R 43 1 c-Fos.,
NFATc1 #9485 F 2R 35K, & 7s 3252 75 v g i 41 il
JAK2/STAT3 5 c-Fos/NFATcl 15 5 4l & 3% U %5 B AF
o BeAh iAol 3% T 98 95C K 95D 41 il N
miR-328 (1Y R Ik K-, 1M Ah M6 AR e 1% 55 1] &8 4 06 i
Z S J5 A miR-328 [N IR RN . 4 A E I S 0 46
HE 524 W iR miR-328 W] fE 38 i TS JAK2/
STAT3/c-Fos/NFATc1 15 5 G Hk [ )i, 3 1M i) 55 Jifi 5
TR ITROR

Zi b AW ST A AR s il e T 7 n] RE E e AR
A A5 AL T A 0 B g A B8 . — T Ak 4
JAK2/STAT3/c-Fos/NFATcl {5 5 i@ #§ 16 5, 5 — 7
] 38 = B T 2 W 4R miR-328 A 5 AL 5 % 15 S 1%
3, DT S5 BGT Jili Jd 452 28 5% 7% 19 Z2 58 T 10, il
S 1) HP 253697 S 0 B OR A HiE R R (A i —
Ao bt 5 HAE AL B2AE D AR R FH
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