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Hepatic Stellate Cell are Activated into Cancer-associated Fibroblasts by
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ABSTRACT Objective: To explore the impact of exosomes isolated from colorectal cancer cells supernatants on hepatic stellate
cell. Methods: The exosomes from supernatants of CRC cells were extraction and purification via Ultracentrifugation and filtration. Then,
the morphological appearance, size and particle distribution of exosomes extracted from CRC cells supernatants, as well as the exosome
maker proteins HSP90 and TSG101, were identified by transmission electron microscope (TEM), nanoparticle tracking system (NTA)
and western blot (WB). The endocytosis of fluorescently-labeled exosomes from CRC cells supernatants was observed by laser scanning
confocal microscope (LSCM). The Protein expression levels of fibroblast activated protein (FAP) and alpha smooth muscle actin
(a-SMA) in hepatic stellate cell (HSC) co-cultured with exosomes of CRC cells supernatants were verified by western blot. Results: TEM
revealed that the exosomes derived from CRC cells presented "saucer like" cup-shaped morphology or rather round membrane vesicles;
NTA analysis showed that the peak diameter of exosomes isolated from CRC cells supernatants were 57 nm and particle size distribution
ranged from 30 to 150 nm; WB analysis indicated that exosome protein makers HSP90 and TSG101 were expressed in exosomes extract-
ed from CRC cells supernatants; LSCM observed that DiO-labeled exosomes (green) secreted from supernatants of CRC cells were in-
gested by Dil-labeled HSC (red); Expression levels of FAP and a-SMA in HSC after exosomes released from CRC cells treatment were
significantly higher than those in control group. Conclusion: HSC can be activated into cancer-associated fibroblasts after co-incubation
with exosomes derived from supernatants of CRC cells.

Key words: Colorectal cancer cell; Exosomes; Hepatic stellate cell; Cancer-associated fibroblasts; Tumor microenvironment

Chinese Library Classification (CLC): R-33; R735.3 Document code: A

Article ID: 1673-6273(2020)16-3001-05

25 9 (colorectal cancer, CRC )& 43k & % 5 o =
A7 B R, HE &R RSB TR A P [ AR int, P2

YN

]

hnfll3

*ESIE  FHK A ARER S A (81871931); bRl &EE 7| 55 H (17411968200)
VEH T AR5 (1990-), 55 B-LOIS0/E , AT T5 0]« I Idag iy Rl A S B S RHIG RBIF 5T
HL TG - 18516378616, E-mail: zhengbinbin1015@163.com
o TEIWEE ARIE(1970-) 55 - f A S, 208 , SEBERRSE 071 - 5 IR i 20 K2 BB SMRHIR RBIESY , E-mail: yandw70@163.com
(Wi H - 2020-02-23  $5:3Z H 1. 2020-03-18)



- 3002 -

DREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol20 NO.16 AUG.2020

5 HIG R WAL, K2 15-25 %R%s 1 im s B i
BT SR AR Mg B8 %, e R S At [ M e
TREREE SR IRETE YT 2R WO = ORI RS, 9 M DG I 2T 2 240 i
(Cancer-associated fibroblasts, CAF) {E /g A ss iy 5
BT FEIEE 09 & AR R RS S R rh R ¥ AR Y,
SN B N BRI, & R R O AR ARG
Y, K/ F 30-150 nm 22 [B] (/NI ), SMIMA BEAE1E
NI AR B R YE B AR B B s 2 21, 72 A A5 20
Z 18] M S TR 2 (Rl A T (5 B AR B 2, Lean e
YA A A NMAKE AL A B i B A, HIE R L TR A i Ak
PRI AR DG EE BT A M, R ast SHe A2 it ek A e 14 5, A T, 5
FRIR 2, i AL T A IR R TR B T AH AR FH B SR 0, R4
BFERIT S E e A M S A S SR BT rh T A 40 B R
hitt— g o i HARHLH RS2

1 AR5 07

L1 #18

AR SEH BT FH 0 25 B s 2B M vk HCT116 A ER2E B I
A REATTR B A PRI SE . AT 2R 4N (Hepatic stel-
late cell, HSC)4fifitd bk LX2 S [ T4 HRZZ R J& Ll BE Bl PR
WFFERE - =0 DMEM K32 5E0 22 [E 1Y Gibeo 24 R JiG4F IfiLiE
(Fetal bovine serum, FBS) A2 4MMA ) it 24 L 15 20 B LA 5]
iy Biological Industries A & . P MR8 M 2 19 101( Tu-
mor-specific glycoproteins,TSG101) . #f& 7275 4 90(Heat shock
protein, HSP90) . J{ £ 4 40 i1 15 fk.3E [ (Fibroblast activation
protein, FAP)FIl o- “F-iE NLLBhZE 1 (Alpha smooth muscle actin,
a-SMA) ¥y { 22 [E 1y Abcam 23 . 9 YLk DIO \Dil Al
DAPL #Jil [ FifEA: T, sl B.0pl . s e .00 (Optima
XPN100) Bz e 3 9.0 14 [ 55 [6] Beckman A R B 5T HI
¥ i ## %5 (Transmission electron microscope, TEM, TF20) g
& FEI 2~ dl o 99K ks R 40 #7{% (Nanoparticle tracking
system, NTA, NS300)its [ 5% [E H R SCA T o B TKAS KA B %
JIE2E B 4 1 55 1 Bio-Rad 4wl . BOGHTILRETOL BIME
(Laser scanning confocal microscope, LSCM, TCS SP8)l [ 7 =]
Leica A F o
1.2 #ik
12.1 #pasEs 25 HpEaEsk HCT116 AT 2 4R 40
Pk LX2 A9H HLES 32 & 10 %HR 4 75 9 DMEM & 3% %
BT 37 °C 5% CO, (IER MM FRAE N TR . S A fat
GEEIRE] 90 %ty , AT B AR IR . FIFAMBMATRE
145 B w20 Mk HCT116 FRRaR 5 37 02 F IS/ MIMA 19 )i 47
I TAARR A A SR A IS AT 1 7
1.2.2 4pE EESMNMERIREANA  RAZSEERES
RIS A e R BUM 4l Ak 25 1 i 40 T AN IMA
B e T B O T D BRI AR 4 C AT, il - R 2841
YELIEAT K AL P WS G A AN sV, B F 300% g,4 C 4%
PETF B0 5 405, BRI T A AL AT s L — 2 SRR ELY
IEWE T 2000% g,4 CHAF T B 20 435, KBR BIERT
FIBEANM AL S3; — RN LIE WS T 15000% g,4 T4
PETRELL 30 4380, KBk B3EW P AR g M i R gy b

DREA A LU 0.22 wm i R AR U8, 568 LW PR 28R
FALSY; L— RN LW E T 110000% g, 4 CHRAT
B0 120 4380, 8K J5 H 1 mL JER YL I8 )5 19 PBS A AMIMA
UIUE , AT 1 MM B B T 110000% g,4 CARA4FFE
AL 120 438 EF T4k, 55 A 50-100 wL JCE 933 8 )5 1) PBS
TS MBRTTIEIRAFINMA TERW, BT -80 CUKFAIRIE
1.2.3 EHEFRAE(TEM ) NE M _EFIMNDERRETX
N RS S E AN TS NMARIEA RN, BL10 uL
IRA A A0 S A TR B VR R N T S K AR AR LS ) el
BRI L, S IEERE 5 40, FHJC B IR T B A . B S A
it P DU VA R g o, SRR 2 Al TR I K T R 1Rl
P, A AR BT 5 8 T 5 5 7 B AUBE N ORI IR R A
LIESNMEITE SRR N,
1.2.4 G ERER 4> #T AL (NTA) S W 4R B _E i Sh il A i oK /s
marem R AN L E SN A H T PBS EECH 1 mL
B, ARE RS 1 mL R 3R IBGR 51 IS A SN A
NG T ARG DR FARE S it P o AR AR K IR R R A M S E S
SRR TR R TR SR, AR5 SEREDLES B Bl B e SR AL
st o
12.5 BEEEEE (Western blot, WB)  HEH 4% %98 40 i
LTSN S L FE R 1 3 A L A SRR, VK L E 30
G35 S E M mAIAR s SN R RS B R A A LX2(3%
10° 4~/ FL)3EH B BRI AN B 2R . 4851t BCA L
EE R I AGE B 5% B H_EFEZ R, 100 C &
b VI o3 = 0 = e 7 NN 79 O 0SS I L = WO DIV
JE 1% SDS-PAGE #E , R Ja iF A7 FELIK , SR, 4 H W B %
% PVDF ¥ I, #3555 %BIE 403 iR 1.5 /et TBST
PR VESST , AR R B — PR, 4 CE&E T AERR IR L
B WG, TBST PR =k, SR REAR I 1Y
BT AL AL R BT TR S, S 1 /e, TBST Z&
WURGE =R o B Jn i H Ak 2% & 6 (electrochemical lumines-
cence, ECL)i#1T 25,
1.2.6 B AH 3 B AT S BAR (LSCM) W 22 40 Rl S il (A 5%
FARBFIEE 1 mL JCE PBS A A, $5 R i T
UL BELCE LS DIO FE A SAMIMA S BRI AdL i DiO B,
BRI 4 o4, ARSI A SE IR TCAM AR i 35 2 1k G
o TR R AR B D R AR T I R MM S B alifh . KArie
B (A A0 A B B T TG L3 ) 8 S 5 ORI BE R A1 LX2 4
BT 37 C .5 % CO, 8 I 4 i 55 5248 W L0 F 4-5 /et
PBS Vilk)a , H 4 %2 B P EEUE TR E . PBS hik)E , FH 2R
FORFRR PR . ZJ5 A Dil Y4, PBS ¥E¥&)5 , LA DAPI %
o PBS PERE , THOGHH R AT BB A 5% .
1.3 GEit=an

FIEAEI R A ARE2E (ot )R

2 BR

2.1 FEHEMAEAREFIMNMERN S BIERE

Sy EAiALZE B A LI AN B AL BRI 1 R R
WP 2A WK PR a3 S R BT, FRATTAT AR B S A
FEASRIE S BRI 508 2 B SUZ N E A Bk S5+, ]



DREYES#E biomed.cnjournals.com Progress in Modern Biomedicine Vol20 NO.16 AUG.2020

- 3003 -

ZRATHE " AR IR, UnlE] 2B TR, K EURLER ER 43 BT )
(NTA)Y 7, FATTRT LUk IS5 S 40 HCT116 4 3 4h
WMARRPRIAR I N B, R 43434 76 30-150 nm, AR K
/NEAE R 57 nm, SAMNBEK/NBRSEAHR M, SEEEN
127.7+ 6.5 nm, AKME N 56.8+ 1.3 nm, ¥ N 3.35% 10°

2.76% 10° 4~ /mL. 8 A B ELTE(WB)SZE0 25 5L /R TR 142
T &5 LV 9 A0 I b 3 A1 B 1R BB 08 3% 35 A I IR b AR R
TSG101 F1 HSPOO( 5] 2C) , 25 25 B , FRA T30 2o 7 e i 25
DNEIEE A g iR B 4R A MR R A NI

#if

B

i

300xg, Smin, 4°C

AN

PRCS
L3

2000xg, 20min, 4°C

"

)
=
=

LBRIEANNE

15000xg ,30min, 4°C
FERANRE

%)
5—
=

0.22 umid pEER I

;_

LbraER

I
=
=

110000xg, 120 min, 4°C

il 1ml PBSH £k

110000xg, 120 min, 4°C

$
Z
i
A

F50-100 u L PBSHE AL
ARV
| ZEBFREAM HCT116 A _EiEMNbE S BALRER
Fig.1 The isolation and purification Procedure of exosomes derived from

supernatants of CRC cells HCT116
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Fig.2 Identification of exosomes derived from supernatants of CRC cells HCT116

A Morphological identification of exosomes released from supernatants of CRC cells; exosomes indicated by black arrows above. Scale bar, 100 nm.
B The particle size distribution of exosomes derived from supernatants of CRC cells, mean: 127.2 nm, mode: 56.7 nm. C Levels of exosomes protein

makers TSG101 and HSP90.
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Fig.3 Internalization of exosomes by LX2

Annotation: Exosomes (DiO labeled exosome, green) derived from supernatants of CRC cells were delivered to hepatic stellate cells (Dil labeled cell

membrane, red; Nuclei were stained with DAPI, blue). Green arrows head point at exosomes, Scale bar, 10 pm.
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Fig.4 The expression levels of FAP and o-SMA in LX2 after co-incubated

with exosomes derived from supernatants of CRC cells
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