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[ Abstract ] Background and objective Fibroblast activation protein (FAP) is one of the surface markers of
cancer-associated fibroblasts (CAFs) and is closely related to the malignant characterization of CAFs. SP13786 is a specific
micromolecule inhibitor of FAP and this study is to investigate the effects and mechanism of SP13786 on the migration
and invasion of AS49 cells through regulating exosomes of CAFs. Methods CAFs and paracancerous fibroblasts (PTFs)
were isolated and subcultured from freshly resected lung adenocarcinoma tissues and paracancerous normal tissues sepa-
rately. MTT assay was used to detect the proliferation of CAFs incubated by different concentrations of SP13786; PTFs-exo,
CAFs-exo and CAFs+SP13786-exo were extracted by polymer precipitation method. The A549 cells were divided into Ctrl
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group, PTFs group, CAFs group and SP13786 group and each group was incubated with DMEM, PTFs-exo, CAFs-exo and
CAFs+SP13786-exo separately. Laser confocal microscope was used to observe the endocytoses of exosomes by AS549 cells.
The expression of alpha-smooth muscle actin (a-SMA) and FAP in PTFs and CAFs and the expression of E-cadherin, N-cadherin,
Slug, Stat3 and P-Stat3 in A549 cells were detected by immunofluorescence, immunohistochemistry and Western blot. The mi-
gration and invasion ability of AS549 cells were detected by cell scratch and transwell methods. Results a-SMA and FAP were
expressed much higher in CAFs than that in PTFs which indicate that CAFs and PTFs were successfully obtained from lung ad-
enocarcinoma and paracancerous tissues (P<0.05). MTT showed that the 50% inhibitory concentration (IC,,) of SP13786 for
CAFs was about 3.3 nmol/L. In addition, SP13786 can significantly decrease the expression of a-SMA and FAP in CAFs which
means that targeted inhibition of FAP could reduce the malignant characteristics of CAFs (P<0.0S). Laser confocal microscope
found that exosomes from CAFs could be taken up by A549 cells and scratch and transwell tests showed that the endocytosed
CAFs-exo could promote the migration and invasion of A549 cells (P<0.001), while FAP inhibitor SP13786 could inhibit
the effects of CAFs-exo on A549 cells (P<0.05). Furthermore, Immunofluorescence and Western blot showed that CAFs-
exo could promote EMT by decreasing E-cadherin expression and increasing N-cadherin, Slug expression in A549 cells while
FAP inhibitor SP13786 could significantly supress CAFs-exo-induced epithelial-mesenchymal transition (EMT) of AS49 cells
(P<0.05). Moreover, the expression of P-Stat3 was obviously increased in A549 cells of CAFs group and significantly down-
regulated in SP13786 group (P<0.05) whereas there was no significant difference in total Stat3 between CAFs and SP13786
groups (P>0.05). Finally, WP1066 (a specific inhibitor of Stat3) was used to comfirm whether SP13786 could influence EMT
of A549 cells by inhibiting Stat3 phosphorylation via CAFs-Exo. The results showed that when the phosphorylation of Stat3 in
CAFs group was inhibited by WP1066, SP13786 could not influence the P-Stat3 expression and EMT of A549 cells anymore
(P>0.05). Conclusion As a specific micromolecule inhibitor of FAP, SP13786 indirectly inhibits the migration and invasion
of AS49 cells by affecting exosomes of CAFs. The possible mechanism is to inhibit the phosphorylation of Stat3 and thus affect
the EMT of A549 cells.
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L1 AkE5 50 DMEME: 3= 5L [ 56 [ Hyclone A v 5
SP13786 [ Uit B A5 2 B il ¥ £ ( S0% inhibitory
concentration, IC,, ) 3.2 nmol/L ] I H £ EMCE/\ 7 ;
a-SMA—$ I H 3£ [ESigma/A ] ; FAP—4{Il4 H 9% [ Abcam
/NH); GAPDH, E-cadherin, N-cadherin, Slug, Stat3,
P-Stat3—Hr M H R ECSTAH] 5 4iML FIE AM A4
R & H 36 [ Invitrogen /3 v 5 KRBT H 3 [EBD 2
Fl; BCAE M ERNAN G A G 2 K/ ; DAPIIY
H Solarbio/y A ; Transwell/NZE ] H 32 [E Corning /A Fl 5
SP9000 4 2H Ak iR & W 3 At s rh A2 A W He ARG BR 2
i

1.2 AR N 40 i R AS 490 3 Hh =R B 40
ML . BE R 5 10% 6 48 L3 I DMEMER SR 3, F5%
COAMMIBEFA IR, FraiA & B XTEUN I 17 i%
e

J A 88 CAFs 2 PT R 53 51 L A FAH DTG ryf

PR 0 2R FE L 2 R S A 4 2 B B 7 7 0.12%
Ui B, 37 °CIHAL30 min, B5.021,000 rpm ., S min, 7E
5% CO, A LS FRARH I 5 109% 154 L i VDM EMS S 5L 1%
I o 1 RLTE MG LA - SMAFIFAPHI W E: 1 il M) 4R A5
CAFs 5PTFs, 2/ C-S AL T5 2e 5%

1.3 MTTSEE BOSEUERKIACARZIfL, PLSx10™4>/4L1)
I R FE A R 96 FLAR TP SR 24 h, AR 20 nmol /L |
1.5 nmol/L. 3 nmol/L. 4.5 nmol/L, 6 nmol/L#{7.5 nmol/L
[ISP137861A MK, VEFH48 him, FESLAN20 uL MTT, 4828555
4 h, JINA150 uL DMSO, FEFRSKTIS70 nmi K Ab&-FLIY
WRE . B3R, HOPHME,

1.4 SNIMARI S B Fialifk, #5PTFs, CAFs )2 CAFs+SP13786
(3.3 nmol/L, 48 h) A1 A 280% A A7, By
109 L AMBARG AR I B FR2E, AkEiige24 h, e
AMMREFRI, 2,000 rpm £5.0>30 min)7 B LY, JFERINO0.S
FERBL BN AR Sy 25350, 4 °CilK . K H, 4°C,
10,000 rpm .01 h, 3¢ FIE, 1xPBSHE &, RIHI15 5]
PTFs-exo, CAFs-exol) J2 CAFs+SP13786-ex0,

LS BT AL B EEIMIMA 4374 PTFs-exo . CAFs-exol) Jz

CAFs+SP13786-ex0 54% Z L LIRS, T3 FormvarfiR i
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(1:200) | Slug (1:200 ) HiikfE4 *ClK . K H LAZE
¥t (1:200) 37 °CH¥E 1.5 h, DAPLEELIFES min, Ff
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K- S AR (P<0.05, [K2B) . #F— it i
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HHSP13786 ( 3.3 nmol/L ) W% 7 CAFs 48 hjis CAFsHFAP Y
a-SMAMY A B 2 FEAIK, CAFs[n) IF 8 AT 44 M 4k,
M %6 3.3 nmol /LAY SP13786 [1 T J5 2L 5256
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U bl R SRS 2 (KIB3B) .

B 1 ERABHICAFSFIPTRSEAERRBELE, A: BERE TURCAFsRPTFEIMMAE (X100) ; B: SZHLHEN a-SMARFAPZECAFSHIPTFsHIEIRIA;

C: SR BB a-SMAZECAFSFIPTFsHRAIRIEE (X100) .

Fig T Morphology and phenotypic identification of primary isolated CAFs and PTFs. A: Morphological features of primary cultured PTFs and CAFs
(X100). B: The expression levels of a-SMA and FAP in CAFs and PTFs were analyzed by immunofluorescence technique. The slide was stained with
4’ , 6-diamidino-2-phenylindole (DAPI, blue), FAP antibody (green) and a-SMA antibody (red); C: The expression levels of FAP in CAFs and PTFs
were analyzed by immunohistochemistry (X100). CAFs: cancer-associated fibroblasts; PTFs: peri-tumer fibroblasts; a-SMA: alpha-smooth muscle

HERERERERE
www.lungca.org

actin; FAP: fibroblast activation protein.



b 9 24 A5 2021466 ] B 24 % 61

Chin J Lung Cancer, June 2021, Vol.24, No.6

120 —
o0 CAFs ~— SP13786 EAP ;_‘ E BB CAFs
S = E3 PTFs
S g0 o E3 CAFs+SP13786
2 a-SMA GED =S T s
3 60 9
= &
S 40 s
3 50 GAPDH —T E
v & &8 =)

& &G 8
0 : : - - ) S
0 15 3 45 6 75 &
Concentration/nM C
C
o
<
o
S~
o
<C
<
<t
=
K
S]
PTFs CAFs CAFs+SP13786
D
N
Ny
FAP

CAFs

CAFs+SP13786

2 SP137863FCAFsHItEFE K FAP. a-SMAFRIERIFE M, A: MTTHMCAFsIEFEER; B. C: Western blotfi &5 10 a-SMAXRFAPRIZRIL; D: ®&Z AL

HMFAPHIZRIL (X200) . *P<0.05; **P<0.01.

Fig 2 Effects of SP13786 on the proliferation of CAFs and the expression of FAP and a-SMA. A: MTT was used to detect the proliferation rate of

CAFs; B, C: The expression of a-SMA and FAP was detected by Western blot (B) and immunofluorescence (C); D: Expression of FAP detected by

immunohistochemistry (X200). *P<0.05; **P<0.01.
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NA54940 1,

Fig 3 Identification of exosomes and intercellular metastasis. A: Transmission electron micrograph of PTFs-exo, CAFs-exo and CAFs+SP13786-exo;
B: The PTFs-exo, CAFs-exo and CAFs+SP13786-exo (red) were absorbed by A549 cells.
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Fig 4 Effects of SP13786 on the morphology, invasion and migration of A549 cells through CAFs-exo. A: The effect of PTFs-exo, CAFs-exo and

CAFs+SP13786-exo on the morphology of A549 cells (X 100); B: Transwell assays were performed to evaluate cell invasive ability after 24h (X200); C,

D: Transwell assays (C, X200) and wound healing assays (D, X40) were performed to evaluate cell migration ability after 24 h. *P<0.05; ***P<0.001.
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Fig 5 Effects of SP13786 on EMT and Stat3 phosphorylation in A549 cells via CAFs-exo. A-C: The expression levels of E-cadherin, N-cadherin, Slug,
Stat3 and P-Stat3 were detected by immunofluorescence (A), Western blot (B) and immunohistochemistry (C, X200); D: Western blot to detect the
expression of E-cadherin, N-cadherin, Stat3 and P-Stat3. *P<0.05; **P<0.01; ***P<0.001. E-cad: E-cadherin; N-cad: B-cadherin.
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