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BWE BB BT KBS LoVo ik IF Y /MNBA (LoVo-Exos) X b L& AE LA, FF458 3 HLAE 1l 8 A B vl 58 4
Bl Ak B EIERI LoVo-Exos, FEB A B AEEIME L ILiE A SZ R HUVEC 41, (RIMEDIRTE B SE 56 438 Lo Vo-
Exos X I AE WA IR 5 SR FH/IN BRI P SR 28556, 43 HT LoVo-Exos X LA A= LAY SZIA . A4 LoVo-Exos i 1ML A= A%,
BRG], B A FTEIE (Western blot) 43T LoVo-Exos #57t Mifig fb 2 Jiz 1 & 152 1K (phosphorylated epidermal growth
factor receptor, pEGFR) #FAZZIAZHNE, Western blot S FFEX W i3 #1 (ELISA) J5 %43 #t EGFR-ERK il % (5 51
PR R L AR A% O o F 3R R8I, I S i sk EGFR J2 20 Mg #1015 25 F1 38 (extracellular regulatory protein kinase,
ERK) 50 A BT A A s e . 53R LR AR BB AL Lo Vo-Exos ALIE A HUVEC W EZ40AE ; RN A8 Az i 52
iR, LoVo-Exos AEfS i 2 it i HUVEC 40U RS AT o /N T 2R BT IS JE 5550 7R, Lo Vo-Exos RERSAE #F Il A HE
ZSRRTE . 2P AFFE K B, LoVo-Exos i#i% pEGFR #] HUVEC 11, #(7if EGFR-ERK @ #% , fEHE i A= 1. 43 H7T LoVo-
Exos X T UF LA A2 BAZ 0 T-3RIK B9S2, B LoVo-Exos REfSf(E il HUVEC 4H /i /1 % -8 (interleukin-8, IL-8) K73,
s EGFR JiF LoVo-Exos H1 pEGFR /K-FREAR, HoXT IL-8 73 AOSE EAE FHREAR ,  ELIZ AR EAE R RE S B MEK 1/2 41175 U0126 410
il Z5  LoVo-Exos BERSTEMAPNAMEDE L4 A= i, FHTRENLHI ) LoVo-Exos i#3% pEGFR #|HUVEC ', il i EGFR-ERK i
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RS, FIBLANMINGEE . MAE ARG, TR . AEAERIEE
Bf 8 (H Z W2 L EGFR (pEGFR) 12753 it 4
WA 2R K e 1045 A 1l B R TC R

ANF5E LA LoVo-Exos WA 4L, KK Wi
4 Lo Vo A Y5 A AMIMA T K pEGFR #3126 21| 37 1A 24
Jfi HUVEC, i i:f EGFR-ERK i 42 | 1/ % -8
(IL-8) 437K, A2 iofes o A5 A B

1 #MREFZE

11w
1.1.1 S shi i &R

BALB/c /MR (i 3 5o SE 0 s A7 FR 04T
INFED) o KIGE 2R 2R Lo Vo 40 il AR 2562 40 i 8
PRAE ;s NBE A I Bk N R 40 il HUVEC 1 B
ScienCell I YR BRA A
1.1.2 it

Habi CD81 FFTLREPLIA . bl EGFR M FCFEDT
& BT ALIX SR pCREPTR . febi pEGFR s T
. NRPTCD31 FTERESUA (Abcam, FE[E); /)
FLIT CD63 B TEFediiA (Invitrogen, FE[E); /N
Pt ERK B vg BEHUIR . /N BT pERK 5 5 B i 1
(CST, ZEHE); /NP B-actin PATTRER A . /L
GAPDH HisiREhiik (L EPr/NR IgGHUR B pRIC |
WEPLR IgGER R IE (TPEEN, TED; A
IL-8 f ek k57 & (R&D, 3E[E; Novus,
) ; siRNAF GG O MBLHA YR A R
oA, D) 4R LD (658 G ek DID  (Life
Techonologies, 3£ [F ) 5 &b s & 43 W 410 4 7
GW4869 (Adooq Bioscience, 3€[® ); MEKI1/2 i
ifil 7 U0126 (Glpbio, € [® ) ; Matrigel & it i%
(BD, 3H); ECLH#ULIGH (Thermo, EH);
S-PiRHEIRF & . DAB B EIRKH & (H, HED;
IR LI . IR Y (Abnt i B BREY)
BEARARAA, HED; prAERRAF I (LR
YR AIRA R, HE); DMEM #5574
RPMI-1640 5535 5L (GIBCO, [ ); W ks
#+3 (endothelial cell medium, ECM) (ScienCell,
KHE); BEAE (Sigma, XH); diER (HFE
. 8EZLX) (Amresco, FEH); —WMIELS
(Invitrogen~Fl, ),
1.2 FHik
1.2.1 SN HEER

B D10 I ERR T 10 em® AU S FR AR,
B 10% G4 G ARG TR s R 2GR 70%, 5+ 1

i, PBSUE3WK, SIA 8 mlf 10% JCHMBMANLE I
THEEFRWE R 48 h, WAELNAE 135 ; 300g, 4°C
B0 5 min, KRN B ILAN MR B, 8RB
2 000g, 4°CE > 15 min, W FiE; %
0.22 um JEME L UE; 150 000g, 4°CE.03 h, 3 b
W, MRS 100 wl PBS B ESMMA RN A
B R SR SR AN I AR 1 .
1.2.2  BHHEBE YK Lo Vo-ExosTE 4

S0 pl A B, TR DR L A
e S (%) ) D 922 A b A Ak R v R L R R
15 min; HCHHIR,  FHIEACI 2 A AR ST,
YT B0 pl BEES R YL (2%, pH 7.0) ik
FEOME L, KRR AR, Yei30s; Jeft
&, FEAIRE R Y, TS, EEST e
TRER
1.2.3  GeRPR ERER 74T

P25 B8 7K TR 40 K U 3B B 43 T A R AR
Wy RAEZEHER (110 nm) SHLESHEATHRME
JHPBS WS UEREA S 3 JH PBS B4 45 B2 () M b4 ke
A AR 1045, HEREREIN, REANRE A 2RI 3 K .
1.2.4 FEHFREIE (Western blot) 7545l CDS1
CD63. ALIX, EGFR, pEGFR, ERK, pERKZE[]
ik

AR IMAREE RN I A 144 20 pg, 45 SDS RN
WIE B B Yk (SDS-PAGE) 4385, 80 VI JEHL,
K, FRFESIE A ERE, FHEZE120V; 80 VIE
JE, T 4°CI4% 120 min; 5% MR 58 -TBS £ 64
4°C ot W M F — $t (CD81., EGFR, ALIX,
pEGFR, ERK. pERKFiFHE R 1 : 1000, CD63
R 1 500); FRIFE —Pr2 h (Fehuikud
W45 B P RO RS, PRI EE A 1
5000), TBSTUEM. b2kt Wi, wi. B
WG 3 o
1.2.5 R BT ERINIMA N AL

AR B0 4 B LoVo-Exos, DID#Ric, 37°C
IR R 30 min, PR BT O SCBE AMIAMA 5
Fric e BN AR BR2H (EPPpd DID Yektgend I
WELOEAE) AR A HUVEC R g5, 18
37°CH; A T B R AN 24 h e, FH 4% WS 2,
DAPI (1 : 1 000F8) & 4y itz i %'t il
BEER .
1.2.6 EGFREH L

siRNA Xf LoVo 4fl it EGFR i @ )& , EGFR
SIRNA X NCJFFIfAE T AW TR (EifE) ARRA
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Al G . 1x10°4~ LoVo 4 i 7 37°CH; 246 Hh 15 77
12 h Z 40 EE , PBSPE3 K, NA 1 ml JEXUPLSE
ISR EEIE SR 12 hy FiREsiRNA; il & YR
AW s # riboFECTTMCP % YL 52 4 Wi A 2] JE 3L

Wi, BIRA; 37°CHE MR 3
24 h; Western blot ¥ £ {ill EGFR 1 % 15 1& I .
siRNA JF21) L 1,

Table 1 Sequences of siRNA

Gene Forward sequences (5'—3")

Reverse sequences (5'—3")

NC siRNA
EGFR siRNA

UUCUCCGAACGUGUCACGUTT
GCUAUGAGAUGGAGGAAGAUU

ACGUGACACGUUCGGAGAATT
UCUUCCUCCAUCUCAUAGCUU

1.2.7 A[EH U126 % HUVEC HERK B R 1L 11
HIYEM

Western blot # il A [] i & U0126 % HUVEC H
ERK W B2 fL A 306 7E . K 3x10°4~ HUVEC #44]
FERFRFRILA, AT 10% 4= M35 i ECM K;
FHE, BT 37°C, 5% CO 4l FMT. 12h)5,
¥ 0. 20, 50 pmol/L ¥ U0126, 4k4E % T
37°C, 5% CO, 4G F46. 2512 h)5, I
AN B T, KA [R] 4 51 40 i b pERK
i,
1.2.8  LoVo#ilJifi/ HUVECH il 355 714K 2 rh M b4
A3 W GW4869XHUVECHE 12514 HY 5411

B 2x10% 4> XF B0 A K A 1Y LoVo 40 il 32 # T
Transwell /N FZEH, BT 37°C, 5% CO, B354
g 3R 12h, R BRAIM s, PBS ¥E3 K.
Transwell /N2 2 il A 10% TG 20 W 14 10075 1)
RPMI 1640 55553200 ul, 55524 ho F 1x10°%F
A KB HUVEC 4 f R TR =9, ImA®
5% JCHNMA G A L7 ) ECM 600 pl, Transwell /)s
%= B P A 10 pmol/L (1) 4h 14 44 43 35 310 41 5
GW4869, Hf Transwell /NE % 24 | HUVEC 21
Mify 24 LM b, BT 37°C, 5% CO,KiF4f o
24 h, Western blot ¥ il EGFR, pEGFR. ERK,
pERK 2 &AL .
1.2.9 LoVo-Exos¥IHUVECHH ML R HE 17 ()50

SR — o Matrigel &5 R E T 24 FLBUH 2
BEE ;XL KA Lo Vo 4 Bl 322 FhF Transwell
WNE LE, BT 37°CRAA TSR 12h, PBSTE
3R, A 10% JCAMBA LT () RPMI 1640 35 573
200 pl, }53%24 h; Kb gk K I HUVEC 40 i
R T = Matrigel ZE G I, 1% i 4 17 19
ECM 600 pl 557, a7 ik 2 . 4 505 &%
PERIARTE], 78 B2 FPIA 10 umol/L B 4N AR 431
17 GW4869, i fE [ % il A EGFR siRNA %%
YR A W o 7E 2 M A HUVEC B9 K = A

50 umol/L U0126, LI E T 37°C, 5% CO, 4N
BraRAE . HeBESR 6 h e AT IRIC SR Es R, M
1 hWREE— R REE R T UG 10

g T W MR HUVEC 80R 45 # 4F i 5%
M, $2H LoVo-Exos H 4% 5 HUVECHEH . 96 fLik
£FFLIH 50 pl Matrigel B8, 37°CIRE 1 he K x5t
KB HUVEC 40 e AP T Matrigel JEBTiE b o XF
HEZH /i1 A 100 pl PBS, LoVo #MWAMAZH fin A 100 pl
(0.3 g/L) LoVo AR Bl . 4k 2k 1 A b5 57
6h, PBSYELYK, MIA200ul PBS, 18] E W E 0
ESig) I
1.2.10  /]NERUAR PR L 2 0 457 A LS

A sh) 5250 B 280 i[5 BE RS SE 50 s Y
FISERRZE Gl BFEH A5 cmu2020048.

ANBREREL . Matrigel 2t e gl ; 5 &4
S, SH—H oA FHXTRRAL (500 pl LR A
100 pl PBS), 55 “Z S0 20 (500 pl 5T A m A
100 pl (0.5 g/L) LoVo-Exos); BALB/c /N AU
BB T 5 Matrigel BE e, AE4H 3 /N, TEAR
6 N IEFUILZE; 14 dJE XT/INERSEHE & AR AT, B
JEie e, PINRAEE L I ZE €0, HE Y (o U054 i
BILAS, R v N B g bR 59 CD31 %
KL

HE e ORI TER . BUB LIS ZE, 4%
LW E E 72 h, BEEPSBKEY, 12
IS, UIA3 pm A, WS EIEBE R b, 65°C
R 1 hy DI R &bl K4k, Sahkepde, R
Ko, Wshkehyk, Pracget, Fshkepse, B
K. BW, PR ERE R R B

G E LA I P B 20 M bR 7 ) CD31 Rk 1
Ol KA T Y) R Bk . K1k, PBSPE2IK,
5min/ik, 3% H,0,ERE S min, Z8IEKPE3 IR,
5min/ik, ARE#HITHIREKE, PBSYES min, BSA
Z iR B 20 min, AN CD31HLAA (1 :200) Fi
BWNACTIRE LR, PBSPE3 K, 2min/iK; TEHN
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YR EDUR P, 37°CF 20 min, PBS 3
W, 2min/AK, T SABCikF, 37°CF 20 min,
PBSYE4W, 5Smin/ik, SRJ5 1T DAB (A7 &
WAf; ZEMKYE3 R, 5Sminik, RIGHHHFAR
B2 min, ERIR LA WK &ML B
Bk o

1.2.11 ELISA#: i LoVo-ExosfF Fl F HUVEC4H Jifd
(AIIL-8 53 Uh7KF-

LoVo 4L 7F 37°CHE Fe 46 i85 35 12 h 2 40ty
BE, PBSPE3 W MESLITEIHIT/40, LoVo
Mo 2 Bk $% 3% LoVo 4i g 7P il A 100 pl PBS) ,
HUVEC 40 ffi 20 (57 3% 3% HUVEC 28 ffd o A
100 ul PBS), #MMAZ] (FER:5% 19 HUVEC 4 i
JIMA 100 ul (0.5 g/L) LoVo-Exos), siEGFR#M A
4 (7ER: R HUVEC g0 -hin A 100 pl (0.5 g/L)
LoVo-siEGFR Exos), MEKI1/2 #5140 ({1555
FrfinA 50 pmol/L U0126 HEATANEE) ; 24 h, Uk

(a)

(b)
7x10° -

6x10°
5x10° F
4x10°F

3x10°

Particles/ml

2x10°

1x10°

Diameter/nm

A5 B, VA% IR ELISA 57 & Ui I A T 1L-8 36
KK
1.3 it ESHR

S SRR L E AR (ats) FR,
iH 3 SPSS 13.0 FAF M LA R Student’s (R 55,
Giiter s R E AR E S P<0.05,

2 &5 R

2.1 SMNBERIREIREE

Xof AR T 0 R HR IR A A NMACR P 7 a5 S
HLE AR BT, & FH LoVo-Exos £ HLIE ARk
PO, AR (K 1a). GORE0R BRI
53Hr 7R, LoVo-Exos B2 A 60~150 nm, UE{H
& (109.6+£3.2) nm (& 1b). Western blot J7 EE#:
TSN IAMARE R IR FRE DL, AR S A R
PR 4> 7 CD81. CD63 X ALIX ([l lc),
FATENIEEE] T Lo Vo 42 WA A MMA

LoVo  Exos Ku
ALIX — . 96
o6 | e | 55

Fig. 1 Characterization of exosomes isolated from LoVo cells

(a) Electron microscopy image of exosomes exacted from LoVo cells (LoVo-Exos). (b) Nanoparticle tracking analysis of the size of LoVo-Exos.
(c) Western blot examined the expression of ALIX, CD63 and CD81 in cell lysate of LoVo cell and LoVo-Exos.

2.2 LoVo-Exos{® i Il & 45X

LR W UR ISR 45 7R, HUVEC 41 i
5 DID % {5, ) LoVo-Exos L0 5 24 h )5, Al I
HUVEC 41 fifd 5 *h A5 W 8 19 21 €2, 75¢ 6 U 1 4 43

A, TR HR AR WL 898, $278 LoVo-Exos AJ
AR 0 77 0tk A SZ ARG, I 43 10T 4 i 5 v
(Kl2a), EARGSHIIE LS K B, 7E LoVo il 5
HUVEC 4l 485 326 22, Lo Vo 4il i i & 2 ik
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T HUVEC 4l {u 45 9238 LA A B R, A S
PRSI 57 GW4869 Ji5 IR ZE AT R G 1A
REAR H. 22 5 BT B (P<0.01), BAphAY SN IA
A3 WA GW4869 XiF HUVEC 4 il 557 R 45 440 14 £
A WL AT R R (] 2b~d) o R T E—2500E
LoVo-Exos Xf HUVEC R &5 4 A= il g i, $
LoVo-Exos 11 4% 5 HUVEC 20 L5 & , 45 % W7n
LoVo-Exos AESAIE F HUVEC 4 045 1Y 32 S a5 Fn1y
SR (K 2e~g), SHssgrasf—3, /PNEUEN
TEASLT %, PR XA ] LLBH & H A Lo Vo-
Exos Jii 3 5T e 2E 1 A 1) I A0 45 4 B B i T
PBS# ([&12h), HEZL{A B RIEA LoVo-Exos 3
Jo Jie € HR A 2T 40 B TS A B S A7 E . CD31 s
HALLE R B R, IR LoVo-Exos 3 5 1 ZE H7 PN K2 4H
JHUBR 34 CD3 1 BH P4 MR B 1) 457 s 254 Jnb 2 38 %2
(F21), *FCD31 fae 2l s Rk ¥t e
WM, EBEZS X PBS ML, LoVo-Exos
PN AR E ML DE T CD31 1Kk, HESHARE
P (P<0.001) (1&2j), #7~ LoVo-Exos 1] i # Ifil
B
2.3 LoVo-Exos i 14 pEGFR 1 i# HUVEC I &
354

EGFR J&—Fh 32 R s TR VA B, LR (b i
SIMAEERA G, MR R B RE ECHE
FIVERS 0 T B Lo Vo 40 i 2 75 LA AN WA (14 1
KAEH T HUVEC M, FEILEEFRR R o A SR ik
R 43 14 310 41 55) GW4869., Western blot 6 il & 7 |
LoVo-Exos 71 HEfZ A5 1l 2] pEGFR A %145, H LoVo
A1 5 HUVEC 48 fg 2 4% 5% 5, HUVEC 48 Jif1 ] WL,
HH i 1Y pEGFR 3%, #F—25 A 10 pmol/L (51
A3 IA3M 1 5 GW4869, HUVEC 4tififl H pEGFR 1]
WREAL, 3R FRM R LoVo 4 i ™= A= 1
pEGFR figfg IAMBA L X i A HUVEC 41l (5]
3a), Xf LoVo ZH M 4T EGFR JL R fi s, Western
blot £l it /s, B8 EGFR Y LoVo 40 2 M LoVo-
Exos FP [ EGFR & pEGFR /K F-H %MK (K3b); &
ARZEFIE W SE 96 % B, 7F LoVo 41 ffl 5 HUVEC 4
Mopy LR IR IR R, 5 NC AR M L, EGFR i
U8 14 LoVo 41 il %F HUVEC 45 bk 45 44 % )i (0 412 14
VB 2 BRI (P<0.05) (18 3c~e), #27% LoVo-
Exos 18 1 #5H7 pEGFR fiE g 145 4 i
24 LoVo-Exos & i i# iX pEGFR # i& EGFR-
ERKi# B AR 3t I B 4 X

e T4 D) 6% 114) 0B AV 7 2 R B 240 M ) 84 B R

%, N4 Raf/MEK/ERK {55538 [ A9 005 /&
A TE FAE 05 BT 455 19, >4 EGFR 9% i R 1k UG
ff, @it Raf/MEK/ERK i 306 N E(E 5, ok
PR PR A L A O R T R LoVo-Exos & 15
i i EGFR-ERK i %45 HUVEC A A1, F&Ai]
Kl T HUVEC H EGFR-ERK il & FI0H T, 45
REIR, MHUVEC 5 LoVo L5557 5, H EGFR,
ERK £k /K ¥ A5k, pEGFR, pERK £ik& T
f, H R TE SN WA AR Sy W A R A AE BB LT
HUVEC ' pEGFR. pERK 3 5 5 4 FF i 9l 41 #h1
(Kl 4a), #&/K LoVo-Exos "1 pEGFR i 1% T HUVEC
H EGFR-ERK {5 il i . A T 1 — 2 B UF LoVo-
Exos i# % pEGFR {1/ 5 HUVEC H EGFR-ERK i
B A3 . Fei1H LoVo-Exos B #2403 HUVEC,
¥ 9l HUVEC " pEGFR, pERK ik 7, 551
7N, LoVo-Exos4b¥J5, HUVEC " pEGFR . pERK
FIhmIG (Kl4a), X 5HIGFRAG R L5
—3, W] LoVo-Exos i#i% pEGFR, #i% HUVEC
1 EGFR-ERK i % . & T #F — 2 fifi A HUVEC
EGFR-ERK A [ 11 BH W o HL A5 IR 235 4 T2 B E 0 1)
s, FRATTE A TS [A) vk R Y ERKL/2 410 41 57
U0126 4b B HUVEC, U0126 J& i %k 09 3% £ 7E 1
MEK/ERK il 5], fiE5 MAPK J# i MEK 3} 7 4+
L5 G, BHW ERK 3 fk, 45 R W8, 50 pmol/L
) U0126 fE % i 2 M HUVEC ' pERK %35 (]
4b). ok, FATKEM 7 7E 50 pmol/L U0126 1EH]
T, LoVo-Exos X HUVEC Y& IR 45 ¥ I8 i g 11 19
W, 45BN, 78 LoVo ZH i 5 HUVEC 40 1 i
HREFIKR AT, SRE U026 MM, 20T
U0126 b A HUVEC ERZ5 09 TE L BE 77 i 2 BRI
(P<0.001) (K 4c~e), #E78 LoVo-Exos YEJH T
HUVEC AR Z5 P 1 L EGFR-ERK AR M 1845
BT
2.5 LoVo—Exosi# 3 EGFR-ERK/& #4287
HUVECHIL-8% i

I A8 A AR R R LA R T & 1, I
K4 il 2E K B (vascular endothelial growth
factor, VEGF) I8l R 2 i A mE e, &
A R A AR O TR 2 —, SRR i
RN R2E . HAAMIEE LA A,
FATE Sk T AE LoVo-Exos 4 F N HUVEC 4 Jifd
VEGF 43 W /K ¥ 89 28 4k, & B LoVo-Exos X
HUVEC 4fi }fd (1Y) VEGF 3 ik K 73 WA 3% A W 5 52 i)
(G5 RF ) . BT VEGF, IL-8-1 2 8 Ay i 4
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Fig. 2 LoVo—Exos promotes angiogenesis in vitro and in vivo
(a) Image of DID-stained exosome from LoVo cells transfer to HUVEC cells. (b—d) The tube formation assay analyzed the angiogenic ability of
HUVEC cells co-cultured with LoVo cell pre-treated with or without exosome release inhibitor GW4869 for 6 h. (b) Representative micrographs of
tube formation assay. (c¢) Quantitative analysis of the number of junctions by ImageJ. (d) Quantitative analysis of the number of nodes by Imagel.
(e—g) The tube formation assay analyzed the angiogenic ability of HUVEC cells treated with LoVo-Exos directly. (¢) Representative micrographs of
tube formation assay. (f) Quantitative analysis of the number of junctions by ImageJ. (g) Quantitative analysis of the number of nodes by ImageJ. (h—j)
The matrix plug assay analyzed the angiogenic ability of LoVo-Exos in BALB/c mice.100 pl (0.5 g/L) LoVo-Exos were mixed with 500 ul Matrigel and
injected into the subcutaneous. After 14 d, the Matrigel plugs were removed and histological staining was performed. (h) Representative photographs

of harvested matrigel plugs. (i) HE stained the plug section and immunohistochemistry analysis of CD31. (j) Quantitative analysis of CD31+ signals
by Imagel. **P<0.01, ***P<0.001.
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(b

_LoVocell LoVo cell
"NC SiEGFR ku NC siEGFR  ku
(d) . (e) .
Il HUVEC + siNC-LoVo Il ‘HUVEC + siNC-LoVo
B :HUVEC + siEGFR-LoVo I :HUVEC + siEGFR-LoVo
500
E 150 . 5 *
23
= =400
s g
=1 b=l
g 100 2 300
=4 B
5 5 200
= 50 2
2 E 100
100 pm JE z
Al zZ 0

Fig.3 LoVo-Exos transmit pEGFR to HUVEC cells and promotes angiogenesis
(a) Western blot analyzed the expression of pEGFR in LoVo-Exos or HUVEC co-cultured with LoVo cell pre-treated with or without exosome release
inhibitor GW4869. (b) Western blot analyzed the expression of EGFR and pEGFR in LoVo and LoVo-Exos after LoVo cell treated with EGFR
siRNA. (c—e) The tube formation assay analyzed the angiogenic ability of HUVEC co-cultured with siEGFR-LoVo. (c) Representative micrographs

of tube formation assay. (d) Quantitative analysis of the number of junctions by Imagel. (e) Quantitative analysis of the number of nodes by Imagel.
*P<0.05, compared with Ctrl group. NC: siRNA negative control.
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Fig.4 LoVo-Exos transmit pEGFR to HUVEC cells and promote angiogenesis by activating the EGFR-ERK pathway
(a) Western blot analyzed the expression of EGFR, pEGFR, ERK and pERK in HUVEC, HUVEC co-cultured with LoVo cell pre-treated with or
without exosome release inhibitor GW4869 or HUVEC co-cultured with LoVo-Exos. (b) Western blot analyzed the expression of pERK in HUVEC
with different concentrations of U0126. (¢, d) The tube formation assay analyzed the angiogenic ability of HUVEC co-cultured with LoVo cell. LoVo
cell pre-treated with exosome release inhibitor GW4869 or LoVo cell pre-treated with ERK1/2 inhibitors U0126. (c) Representative micrographs of

tube formation assay. (d) Quantitative analysis of the number of junctions by ImagelJ. (¢) Quantitative analysis of the number of nodes by Imagel.
**kP<0.001.
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Fig. 5 LoVo-Exos regulates IL—8 secretion of HUVEC via an EGFR-ERK-dependent pathway
(a) ELISA analyzed the secretion of IL-8 in HUVEC pre-treated with or without LoVo-Exos. (b) ELISA analyzed the secretion of IL-8 in HUVEC
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inhibitors U0126. **P<0.01, ***P<0.001.
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Abstract Objective This study sought to investigate the impact of exosomes derived from LoVo cells (LoVo-
Exos) in colorectal cancer (CRC) on tumor angiogenesis, as well as to elucidate the potential molecular
mechanisms underlying their pro-angiogenic effects. Methods LoVo-Exos were isolated via ultracentrifugation,
and their internalization into recipient human umbilical vein endothelial cells (HUVECs) was visualized using
confocal microscopy. The influence of LoVo-Exos on angiogenesis was assessed through an in vitro tube
formation assay. Additionally, the pro-angiogenic effects of LoVo-Exos were evaluated in vivo using a matrix
gluing assay in mice. To investigate the molecular mechanisms through which LoVo-Exos facilitate angiogenesis,
Western blot analysis was employed to examine the transfer of pEGFR by LoVo-Exos into recipient cells. Both
Western blot and ELISA were utilized to assess the expression levels of key signaling proteins within the EGFR-

ERK pathway, as well as the expression of downstream angiogenic core molecules. Furthermore, the impact of
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EGFR knockdown and ERK inhibitor treatment on angiogenesis was evaluated, with subsequent analysis of the
expression of downstream angiogenic core molecules following these interventions. Results Confocal
microscopy demonstrated the internalization of LoVo-Exos into HUVECs. In vitro angiogenesis assays further
indicated that LoVo-Exos significantly enhanced the formation of tubular structures in HUVECs. Additionally,
macroscopic examination of subcutaneous matrix plug formation in mice revealed a substantial increase in
vascular-like structures within the matrix plugs following the administration of LoVo-Exos, compared to the PBS
control group. Hematoxylin and eosin (HE) staining revealed the presence of erythrocyte-filled microvessels
within the matrix plugs combined with LoVo-Exos. Furthermore, immunohistochemical analysis demonstrated the
expression of the endothelial cell marker CD31 in these matrix plugs. The presence of CD31-positive cells in the
LoVo-Exos-treated matrix plugs was associated with a significant enhancement in the formation of luminal
structures. These findings suggest that LoVo-Exos facilitate the in vivo development of vascular-like structures.
Subsequent investigations demonstrated that LoVo-Exos facilitated the delivery of pEGFR to HUVEC, thereby
enhancing angiogenesis. Conversely, LoVo-Exos with EGFR knockdown exhibited a diminished capacity to
promote angiogenesis, an effect that was further attenuated by the ERK phosphorylation inhibitor U0126. Western
blot analysis assessing the activation of the EGFR-ERK signaling pathway in HUVEC indicated that LoVo-Exos
augmented angiogenesis through the activation of this pathway. Furthermore, analysis of the impact of LoVo-Exos
on the expression of downstream angiogenic core molecules revealed an increase in interleukin-8 (IL-8) secretion
in HUVEC. The enhancement observed was diminished in LoVo-Exos following EGFR knockdown, and this
reduction was counteracted by the ERK phosphorylation inhibitor U0126. Conclusion The underlying
mechanism may involve the delivery of pEGFR in LoVo-Exos to HUVECs, leading to increased IL-8 secretion
via the EGFR-ERK signaling pathway, thereby enhancing the angiogenic potential of HUVECs. This finding may

offer new insights into the mechanisms underlying cancer metastasis.
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