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[Abstract] Objective: To observe the effect of Jianpi Xiaoai prescription on the activation of normal
human embryonic lung fibroblasts (HFL1) into tumor-associated fibroblasts (CAFs) induced by human colon

cancer cells (HCT116) derived exosomes. Method: SD rats were gavaged with 13.1 g-kg"' of Jianpi Xiaoai
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prescription to prepare drug-containing serum, and HCT116 cell exosomes-containing 10% exosomes-free serum
and 20% Jianpi Xiaoai prescription drug serum were isolated by ultra-high speed centrifugation. The particle size
distribution of exosomes were detected by Nanoparticle tracking analyzer ( Zetaview ), and the exosomes' marker
proteins apoptotic transfer gene 2 interaction protein X (Alix) , heat shock protein 70 (HSP70) , and tumor-
susceptibility gene 101 (TSG101) were identified by Western blot, and the uptake of exosomes labeled with cell
membrane staining kit (PKH67) by HFL1 was observed by fluorescence microscope. HFL1 cells were divided
into six groups: the blank group, the transforming growth factor-B, (TGF-B,) group, the TGF-B, combined with
HCT116 exosomes of 2 mg-L" group, the TGF- 8, combined with HCT116 exosomes of 4 mg-L" group, the
TGF- B, combined with Jianpi Xiaoai prescription exosomes of 2 mg-L" group, and the TGF- B, combined with
Jianpi Xiaoai prescription exosomes of 4 mg- L™ group, and all groups were cultivated for 48 h. Western blot and
Real-time fluorescence quantitative polymerase chain reaction (Real-time PCR) were used to determine the
protein and mRNA expressions of «-smooth muscle actin («-SMA). Result: The particle size distribution
detected by Zetaview was mainly between 50-100 nm, and the exosomes were verified based on the
expressions of marker proteins Alix, HSP70 and TSG101. After co-incubation of HFL1 cells with exosomes, a
large number of exosomes were absorbed by HFL1 cells under fluorescence microscope. Compared with the
blank control group, the protein and mRNA expressions of «-SMA in the TGF-S, group and TGF-8, combined
with HCT116 exosome groups were increased (P<0.01). Compared with the TGF- 3, combined with HCT116
exosome groups, the protein and mRNA expressions of «-SMA were decreased in the TGF- B, combined with
Jianpi Xiaoai prescription exosome groups (P<0.01). Conclusion: Human colon cancer cell exosomes
combined with TGF- B8, can induce the activation of HFL1 into CAFs, and Jianpi Xiaoai prescription can
reduce the activation of HFL1 by affecting the expressions of a-SM A, thus antagonizing the lung metastasis of
colon cancer.

[Key words] colorectal cancer; exosomes; normal embryonic lung fibroblasts; cancer associated

fibroblasts; a-smooth muscle actin («-SMA); Jianpi Xiaoai prescription

PN 7R AR R o & SN OR Y ol R SR S
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AIF 7% B B I B= e FH JH: 2% AT 24 0 %8 58 M aE & o R
BE Bk 2 A5 A0 U5 R &, A ¥ 7K 2 3 30 min,
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SCK R 20~30 min Ji5 PR AF 25 W 5 24 4 IR R AT
BB R LR, A2 G L 0E AU
VE, FRR SR AR A Y TAEZ5 1.5 gemL R HIF T
4 °C 75 -
1.3 A5 i FBS (36 [ Gibeo 24, it 5 U-
02G181206-E-1141) ; TCAM MK LT ( F iR IR AW
A BR 2w L 45 SUER050QY) ; DMEM i i 1% 5% it
( % [/ Hyclone /A # , It 5 8119226) ; F12K 15 37 & |
PKH67 4 2 7 & ( 3¢ [ Sigma 28w, L5 73 51 K
SLBS9200, MKBZ0604V) ; Alix, HSP70, TSG101,
a-SMA Pt 1K ( 3£ E Abcam 2~ A& , fit 5 43 % K
ab186249,ab181606,ab125011,ab32575) ; B-NLzh &
F ( B-actin) LA , th TGF- B, ( 3 [# Proteintech 23 ] ,
# 5 Wk 66009-1-Ig, 1218209F0319) ; BCA
Protein Assay Kit ( 3¢ [E Thermo 2% # , it 5
SF249041) ; 191 % 5% 12050 & ( H A Takara 24 7], #it
AJ12456A) ; TB Green™ Premix Ex Tag™ 1 (Tl
RNaseH Plus) RT-PCR i& 7 £ ( 35 [ ABI /A Al , it 5
A1A1169) ; trizol X 7 ( 3¢ [ Ambion 24 H] , it 5
AH97191A).
1.4 X% 3141 A4 % 57 44 ( 3€ E Thermo Fisher
/A7l ) 3 G: BOX ChemiXRQ Y 1k 2 & ¢ 1l 1% & 48
( 3% & Syngene 2\ ] ) ; powerpac % Hi Jk {X , Mini
Trans-Blot C %I 5% 5 1Y ( 3% [# Bio-Rad /A 7] ) ; CKX53
T3] B AH 22 9O 0 IR ( H A AR R 3T 28 A ) 5 i
% 2 4K (R 43 M7 4 (% [ BioDrop /A ) ) ; Optima-
XE-100 %8 3 g0 L1 DL 5 & R 7R R i 52 (b ) A
FR S W) ] FAST480 I A1 52 1 3¢ ' 5 i PCRAY (35 [
Roche 23 H) ) .
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I I RR T R B, I 32 Bl IR I, KR ¥ R R
WG LA 4 500 remin .05 10 min, Y& 2 L%, G
B A& A IF L2 L3 L L 0.22 pum TG T U8 B 5 0%
. 42 .
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2.2.2 AR BZF 4E 40 Ml HFL 1 (& F8 HFL1) i 3%
&R 10% 64 il +1% 7 V55 % Z 1 F12K
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41, TGF- B, W& A fdt 0L 7 488 J7 4h Wb 4K 2 mg-L" 41,
TGF-B, Bt & @M i Ab iR 4 mg- L4, 4+
ik A rp B B O A0 W AR I T Y Ry R SR R
ALY th TGF-B, BEFE 1 R W B R 10 gL'
2.3 HCT116 /MU A i e 5 %
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T 98 T 2 25 I B #E B9 HCT 116 41 i b s SR BGH
oy AL 0 T AR IS A A (4 3 1 B D HCT 116 2h
A, LT g 5 AN IR AR ) s 4 CCRY R R R T
300 xg & .0 10 min, B 3 , 5 DL 2 000 xg &5 0
20 min, BB, FELL 1T xg 250 30 min, U,
DA DT 5 8 4 B 0 ML Type32 Ti%k 1 LA 10 7 xg 850
90 min, 7 &, BT 2 U0UE , F UL JCE PBS %
6.5 mL T B UTIE 4] 5 1 DL DL o 2 o B .0 AL
Type90 Ti%% 1L 10 77 xg & .0> 90 min, 5% L3, &5
A3 5T Jo T PBS ¥ 500 wL & T UE BIAS Ah w44
TRV, AT 4 4%, 45 IOGE 2 1 W M TR B UL BCA
P i, RORFE T -80 °CUKAE -

2.3.2 ARIMAR S IR TR B LA PBS H R
EHTEWE 5T Zetaview R A2 K, BAK i B
5 S A WA BR 2 Al 2 . Western blot £ Il # 73
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3 hy i JE B, PBS W UE 208, DL 4% £ R HEE R
T 15 5 30 min; 75 57 2 5 HIEE , B PBS ¥ Uk 2 3 , B
IxDAPI, PBS #i B 1 000 £% , 4% {1, 20 min Ji5 5% DAPI,
T4 H PBS 500 L & Uk 2 i , H] F-actin %% 41 Jfd - 42
( FH & A5 A% B W B 1000 /% ), % 9% & 30 min, 2%
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2.5 E M 0 Bl B (Western blot) £ il 4% 4H
CAFs Ml K a-SMA B35 HRIB A R 6 fLARES
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SN LA, 43 AN R v BE A1 W AR B 5 TGF-B, T il HFL1
Y i (Hrp 45 4 TGF-B, R E 3 R 10 pg L"), Hirp
Sh KR G TGF-B, 4, 56 7 S WA I TGF-B, % it
B8 1.5 h 5 #7 HIR & W T # HFL1 44 ] 48 h, fin
A RIPA Zf# W, 2 LB R 11, BCA YA & i, Y DL R
PR 20 g HEAT ASRE , BEC FL UK, B I, 34141, 4 °C
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2.6 Real-time PCR £ illl % 20 CAFs # )¢ a-SMA
mRNA KF SR 7S FL AR 35 3% HFL1 40 i, 8 dic 46
1) HCT116 &b WA 44 K it REL3 965 A1 W 442 T 7 HFL1 4
Ji, HAR Ty 2 [R] 2.5 300, AR 4l trizol 377 154 B A 4E 45 41
A1 I AY B RNA , FF BUE B RNA KR 5 2R H Biodrop 1Y
AR DN 45 2H RNA MR EE TSR0 AE i o SR FH 33 7 S 3
R AT W 5, ]ORN A% 2 42 °C 2 min, 37 °C

15 min, 85 °C 5 s, % 41 J5 ¥ ¢cDNA # 17 PCR JZ Jif ,
J2 B 46 2 95 °CHIAZ 1 4 min, 1 N1E 3E ; 94 °C 78 Pk
305,55 °CiB k 30 5,72 °CHEAH 1 min, 3t 40 PMEER .
GAPDH A N &, L 45 R FH 2k iH R & 4
CAFs #15¢ a-SMA mRNA MIXf ik . 519 E T4
Y TR (W) B A R A R . W 1,

*1 S5HFEH

Table 1 Primer sequences

GEY] FHI(5-3") K /bp

GAPDH | ACCACAGTCCATGCCATCAC 452
N TCCACCACCCTGTTGCTGTA
a-SMA | CTGAAGAGCATCCGACAC 520

T i GACTCCATCCCAATGAAAG

2.7 SGiil2#Ab ¥ SR A Graphpad Prism 8.0 K {4 i
T8t B o h i OB DL xvs 3R AR 4l 808 9 1F
40T R T 25 55 1k R 0 4 R 1R B A A I Yk,
P ZH ) PG R o A 3 B AR 2 500K 3, 2 41 ) [ 3K
SRR 2 7 22081, LA P<0.05 #m 2 5% A Gi it
RN, LRI ELE 3R,

3 #R

3. SMBEREISERE  HCT116 4 b K fif 15 37 8 41
WA A YR AR 43 AT X B R AE 50~100 nm, LA 1
HCT116 Fb 35 44 Je A JBU3 98 J7 b s 1A 24 % 3% Allix,
HSP70,TSG101 & 45 5 78 11, 45 & ki 42 B Al Western
blot Zh i A b i3 25 ARG I 245 S5 AT UE 52 BT 12 50 B R
Ah s, ILIE 2.
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Fig. 1 Particle size distribution of supernatant exosomes in cells
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Fig. 2 Electrophoresis of exosome marker protein expressions

3.2 HFL1 X AM R R I 52 8% PKH67 Fr i
19 HCT116 Ak W5 A K fd 6035 9 7 A0 W 4K 4 5l 5
HFL1 40 i 3007 5 5 , 92 0% b S8 AT W22 5 HFL 1 4
N AT B A S S o I TN N N
HFL1 20 g 7] DL B HCT116 &b i 44 K {a Ji5t 304 98 75
ShsiA ., LA 3,
3.3 X4 CAFs Ml % a-SMA & 1% ik K V1 5%
W5 as (4 B, TGF- B, 40 K TGF- B, ¥ &
HCT116 #F WA ZH 1 a-SMA & [ ik 7K T i (P<
0.05, P<0.01) ; 5 TGF- B, % It % , TGF- B, B &
HCT116 4h WK 41 a-SMA & 1 3 1k B & 7H & (P<
0.01) . 5 TGF-pB, Bt 4 HCT116 b i 1K 40 I 45,
TGF-B, Wk & a5 I 9 75 AP IR 4] a-SMA 1 1 3
T (P<0.01) {0 TGF-B, 1A {8 15 114 965 77 40 s 4 41
Y 2H ) 25 R b 3 e e it 3 L. i I AT 45 TGF-B,
K A& HCT116 &b W4 44 7] fif HFL1 [n] CAFs % 1L , 1M
TGF-B, B A B8 J O 40 WK 1 1 HFL1 J , 7 fiff
a-SMA ) R B KPR EEIEIE®KFE. W&
2, &4,
3.4 X440 CAFs#1K a-SMA mRNA 3£ ik Y 5 i
Hoas (4 &, TGF-B, 41 & TGF-B, Bk 4 HCT116
Sk W A 4 9 o -SMA mRNA 3 ik 7+ &5 (P<0.05) ,
TGF- B, Bk & fdt W3 g 7 S W 4K 2 mg-L" 4 1Y
a-SMA mRNA 3£ ik &% (P<0.01) ; 5 TGF-B, 41 Lk

PKH167

DAPI

F-actin

Merge

PKH67. ¢ A ic S b 1A DAPL 2 e b ic 4l i 4% ; F-actin. %G wic
I B S s A HCT 116 S 61 5 Bl LT 982 5 0 0l 1A
B3 HFLIXSMB KB REE R (PKH67 e, x400)
Fig.3 Uptake of exosomes by HFL1(PKHG67 staining, x400)
5, TGF-B, B & HCT116 4M i1k 4 mg- L' 4 a-SMA
mRNA % ik & % F+ & (P<0.01) . 5 TGF-B, ¥ &
HCT116 S WA 41 L 8, TGF- B, 1k £ ik ML 335 9 7 41
WA 4 1Y a-SMA mRNA ik i % F i (P<0.01) .
D—IL%% 20
4 Itig

i 968 Ak B 85 %) 2 A5 S Ak 5 R Y e A Kk e
VI 3¢, CAFs A Jy 2 4 b 98 1l B4 B8 1 32 22 40 i 1

#2 TGF-B,B& MBI HFL1 1 a-SMA E B & mRNA RiXH I (¥+£s5,1=3)
Table 2 Effect of TGF-B, combined with exosomes on expression of a-SMA in HFL1 cells (x+s,n=3)

215 A A4 B b R /mg - L a-SMA/B-actin a-SMA mRNA
2 H - 1.00+0.01 1.00
TGF-B, - 1.72+0.71" 2.19+0.012
TGF-B, kA& HCT116 bl A& 2 4.45+1.7029 1.80+0.01"
4 3.24+0.64>% 4.65+0.05%
TGF-B, 1k & e 1 98 J7 M s A 2 1.2540.173-9 0.02£0.0224-5
4 1.59+0.29"-) 0.73+0.013-5

52 F 4 R D P<0.05,2P<0.015 5 TGF-, 28 H 4% ¥ P<0.05,4 P<0.01; 5 TGF-B, B4 HCT116 4h WA 4 48 9 P<0.01,

« 44 -
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a-SMA "R s S R e e 12 KDa
fractin < S A A 2 D

A B C D E F
A. % 141 ;B. TGF-B, 41 ;C. TGF-B, B 5 HCT116 4P s {& 2 mg-L!
41;D. TGF-B, 5645 HCT116 4P Wi 4 mg- L' 41 ; E. TGF-B, B A { it
4 7 SN R 2 mg- L 41 5 B TGFE- B, Bk 4 {8 1538 9 5 4 i 1k
4mg-L'4
B4 TGF-B,BEASNBEY HFL1 4808 o-SMA & B R iL Bk
Fig. 4 Electrophoresis of TGF- B, combined with exosomes in

HFL1 on a-SMA protein expression

A3 55 IR AR 7 AR AR BAE . A AR 2SR IR N
WV, H AR AE 30~100 nm , H 3 T B M Rk
TSG101, Alix,CD63, HSP70 %545 &4, 48 £ 1Y 3IE
I 22 WY A0 WA U A A i 18] 45 2 A% 388 v K 45 G AR
FHE PR 20 A R R % A0 I A BT A 0 ek e 3 5 v
1) JH s 40 it %% Ak 1% CAFs, CAFs L BE 43 1 40 Wb 1 1
FH 2% i Je 4t e, B A0 W 44 J& CAF's 5 28 1 i 9
20 ] ) 38 79 B S22, 2 5 i) 20 e e R T B M 11 E B
PRUZE ST (e ML 8 T 2 9 2 22 U T R R
S, DRI £ R, AR AR RE T O TR B R RS 1R
IFE EM R RN R, b A ENE
FE 5 AR R IE DU R B @ s 2T,
MR, Bz, A& H
M BT IR ARAS  AB A T AR, 4 (.
KR AR A e, BORM et o T3 R P A S 36 B 5
2 0 {3 g 7 AT B R B0 TGE-8, IH F i S 1Y
EMT, L5 21400 1 ik 96 7 4% 1 0 21020 0 AR F o Jik
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