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5'-half-GIuCTC 5’-half-tRNA fragment-GIuCTC
5-half-GIuTTC 5’-half-tRNA fragment-GIuTTC
5'-half-GlyCCC 5’-half-tRNA fragment-GlyCCC
5'-half-GlyGCC 5'-half-tRNA fragment-GlyGCC
Alkbh5 alkB homolog 5

BSA bovine serum albumin

DFS disease-free survival

dsRNA double-strand RNA

ECL enhanced chemiluminescence
ELISA enzyme-linked immunosorbent assay
EVs extracellular vesicles

FBS fetal bovine serum

GM-CSF granulocyte macrophage colony stimulating factor
HRP horseradish peroxidase

IHC immunohistochemistry

IL-6 interleukin-6

m1A N1-methyladenosine

mb5C 5-methylcytosine

mo6A N6-methyladenosine

m7G N7-methylguanosine

MDAS melanoma differentiation-associated protein 5
MDM monocyte-derived macrophage
NEAA non-essential amino acid

PAGE polyacrylamide gel electrophoresis
PBMCs peripheral blood mononuclear cells
PBS phosphate buffered saline

pDC plasmacytoid dendritic cell

PKR protein kinase R

PMA phorbol 12-myristate 13-acetate
rALKBH5 recombinant ALKBHb5

RIG-I retinoic acid-inducible gene-|

SDS sodium dodecyl sulfate

SEC size exclusion chromatography
ssRNA single-stranded RNA




TBS-T Tris-buffered saline with Tween 20
Te-EVs tissue-exudative EVs

TEM transmission electron microscope
TLR3 toll-like receptor 3

TLRY toll-like receptor 7

TLR8 toll-like receptor 8

TLRs toll-like receptors

TNF-a tumor necrosis factor-a

tRF tRNA fragment

Tween20 polyoxyethylene sorbitan monolaurate
¥ pseudouridine
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RNA &3, MM 7 02 ORFHICHEELEEZAL TH ), ChoDREMEZRI LD L
LRBOEMR{LICHELS T2 B8 N T W5, Mlash/MNa(EVs: extracellular vesicles) 135k 4 7x
RNA #NE L THY ., BHiREERDFEET 2L EX 5N T 52, EVs IcN@E I3 RNA BiIHE
Thr-DIBEEPREETH > 72, FAlx. ultra-HPLC-MS/MS #IE% %\, EVs HICHFEFET 5 22
D RNA BEffifADRIEICHIN L7z, ZOHIERIC X Y KIGEEHRB EVs (Te-EVs : tissue-exudative EVs)
THEE A L, R LB B S 2 Effifk & L T, N6-methyladenosine (m6A) % [El%E L 7z, m6A &
fifitk D Bifs %R CdH % Alkbh5 (alkB homolog 5) / v 7 7 v b = 2 KiGHEMatkdizk EVs Tlt.
m6A LA EF L. invivo ICB W TRIGREES OTE K 6 & L7z, & ofFr e LT, Ki#E EVs-
m6A L~ LDk b, 278 77— D TLR8 (toll-like receptor 8) %4 L TRIAEIE & iHE L |
TNF-a (tumor necrosis factor-a) XU IL-6 (interleukin-6) FEAE ZHIIN & ¥ 2 & & © RGBT O 1Y
FEfRAHEIC T35 2 L LI L7z, ¥ 51T, EVs-RNA OMFEENTIC X . KIGE Te-EVs ICEE
IR S N5 1 & LT, 5-half-tRNA fragment (5’-half)-GlyGCC % A5 L 7=, Z DK, Ki5JE Te-EVs
H D 5-half-GlyGCC D m6A Lt IEH KW Te-EVs I HA~RBEFITIET L T 72, moA Effiz
ZF Tz 5-half-GlyGCC ##E# & ¢ 72 KI5fe EVs 13 mvivo BT 2GR EZEEL, =70
77 —=VMBETATRINLDMELNHAT L LR Lz, U EO#RIZ, EVs h ORI 7
RNA (EHiZ L2302 /v L CHEOERICHF G T2 L 2R d 2D TH 5,

<AHFFE DIFEE ] >

Normal colon tissue-derived EVs ] [ CRC tissue-derived EVs

Macrophages
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RNA fEffiid, i E cickks zEcic 170 U LD ik ARE TN TWE 1, 2 b OEfi
HIZHAEAN 7 v 2 2 Ofllf#lZ#H > T H | RNA OIRELHER, /TE. L v o 2% IKc b 72 2 BEREDS
WEIN T3 LillENICEH 1T 2 RNA BEIADEHIL <V OZLIZ R4 BEETREINTE D 3,
T BN TH B ORI - G H 5 W IF R ICTF G T 5 S L BPMEIN TR Y L L el b,
% < O TlL RNA BTG %2 8 5 (EifE SR . BUEisER, Sk v~ 7 HIER L T, o EE
RIS IC T 2 REICE AL TH Y 8, BHEifREAROZE(L & 2 DBRREICE K L 23 130 %R,

Kl IZ, BEBERCH 3 MLTH . HTEHERDSE 2 RNV EEDo 1 >THs % HE
EWV ) REMEAEREL Cw il TcdH b 2 Lo n, BEENTEOHM/NERIIKEEOERE L K<
BlboTwa eEbnTnd 1 KGH#EE & -2 O RIERIREEICE T2 THRAIARDO~—h —
ELTHILGNTE Y, TNF-a ° IL-6 (T X 28R T KGRI ICH 532 C e fE T T n
5 U BEE Cic, K@ CIIEREiik e LTl = v 7K v MHFAIOR v 7 r ) X< 7238 A
INTVEHR, NRERLZEEFEL~A7u03 T 74 PAREEIEL. T fil@sisELeTuEs 47T
v vEETcH b5 MSI-high KBS A DAL 2ED I H 5-10% REOBFICREINTEY, B
b 30-40% & RIBFIRBEF LN TR 1

m6A (N6-methyladenosine), m5C (5-methylcytosine), ¥ (pseudouridine) @ X 5 7 f&ffifAix, WFLIE
D RNA 1IZF\»CTHEEICEM2E X LTk b, Toll-like receptors (TLRs) I X 2f5ED RNA iZxf3 %
HARGZICE ZWHIICHIE L < v b, — T, vA A ZRCMlEHKD RNA CTIHERMiL LK<,
TLRs IFHC  IFHCZ 2N b RNA EEiR DB IC X o> TEAI T 5 2 LRI N T2 B, T4,
m6A DEBNREOREINICET G532 2 EARBRINTE D FEHBUNRREN TR 2 moA Effixx— v
BRONDEZEHPHL IR TWE Y, L Lads, EERMEAEMIZICES T2 meA &0
T B RE-CHITHIBEARE 13 R 7ZBH & 2> Tr o,

HifEsh i@ (EVs: extracellular vesicles) 1, #EHIiEZ & T H 5w 2 HIIE X 0 i & 2 /WM DRFRC
By, MiaMala=r—vaviEs v -1 LTHEHI N TS, EVs iE, KiFOo¥ 4 XickoT
K& < small EVs (<200 nm) & large EVs (>200 nm) IZ KBl E T3 5, EMilE23 i3 2% EVs (i
EVs) (I, fEMiiaE &, SEmifa, SRAEEERIAG,. MBE NI L wo 24 Ofiflic/ER 35 2 & C, &
DHERLIB A EMET 2 2 L BME I T3 1920, EVs X, B & 7 2 MilEHk0 %87 RNA %
B LW xEET L L, BizZ1J72 RNA DFEELTCWwWE EEZLNS, L2 LA, EVs
IS I T3 RNA 2Ififgiclt~IEFIch R nwzo, BiikoEES 222 DFERRINE T
BIHTE Ty, BTHRICECT, fEkoxL 2 Fa X7 v — 44 v bk (BSD ik~ XV JRE
T FRIREA A ALl ae e R E AT ® 5 UHPLC-UniSpray-MS/MS DHIGERIC L Y 46 FESH
o RNA Effith% FRFICERT 2 2 LIS L Tl Y, IIEES X OO RNA Bifi7 e 7 7 4
NEFEEL T2 o7, ZOREEHERIC K Y EVs hofiE RNA OEHiL <V ORIEHNRRETH 5,

ok, TR EVs IciEiR & 2 RNA [BEfifR 23 85 )% 2 HiliHl 3~ 2 < & o feEnic/EH
TE5DTIERd] EEXT, £ T, KBTI UHPLC-MS/MS DHIE % % v KGR EVs
D RNA SRR % FREFEIICHENT L. S 2Bk z[FE S 2720 Tk . ZDEMitko Kk ICE
J AR ERZ AT 5 2 & 2 HINICHET 21T - 72,
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o5 181 KRke Te-EVs FFE) RNA ERi{R O [FE

Kl EVs hod RNA Bffi 7w 7 7 A V2 @3 5720, 3. LITEChlFE L 7= MHfZH EVs

(Te-EVs: tissue-exudative EVs) [miE Z AW, IEHE K Te-EVs (normal Te-EVs) I X N K
Te-EVs (tumor Te-EVs) % smallEVs & L CHIILL 7= (Figures 1A, B) 2!, TRPS (tunable resistive pulse
sensing) ¥EIC X B F /R T OFER, EEEEH -0 O THICEEE IR bR o 72—
T, NF#&E normal Te-EVs IZkt~ tumor Te-EVs 233 210K & W T L A3ER S 17z (Figures 1C-
E), 512, EVs KHNEENE 2 v 7 &mBL U RNA B2HIELLL A, 1 RTFHizhor vy
NERICKE RETIRONGRD>722, RNA NEEIE tumor Te-EVs TEAE IC LA L TWw/z (Figure
1F),

Ric, Zhn Te-EVs ROHIR & 7 o 729k DR L 72 RNA % X 7 LAy FHRALICHEL .,
UHPLC-UniSpray-MS/MS % H\»C M50 RNA [EifiElT %17 > 72 (Figure 1G) , Z D5 5%, normal
Te-EVs-RNA 5 X UF tumor Te-EVs-RNA 75 22 ffio RNA EffitkzFRETEZ, 2055 14 FHoE
ffif& i3 normal Te-EVs 1T~ tumor Te-EVs TEML A BMETLTWARZ EBHLMLE o7~

(Figure 1H), —7. #f&kdk RNA B ~ovid, IEHEKEIC S KIEMARcBEE 2l 0 /B o
7-EfifRIE 4 FHick ©E o7 (Figure 1), 2h b OfERL2 S, K5 Te-EVs Ik % RNA {&ffiL
RV DA I H T B OEHREZ KL 72 b D Tld7e <, EVs-RNA ICFFRIZLTH 5 T L 2R &
niz,

T 2T, RIGEE IR IS L T 7Btk D 5 B T & OBIEIATR b DITH > THRET 2w
7o, HREHREZ b & I1C WP HBEOFICH S BRMIZL 2T L 7z, 2 DR, BiiL <A 2K T L
Tz 14 FEoEMiRD 5 5, N6-methyladenosine (m6A) {E#fid A2 FHFEEHZ D tumor Te-EVs T X
LICHHFICE T L CWB Z e BHL L o 72 (Figures 1], K), & 512, EVs-m6A {EHfiL ~ L DK\
FIIEHOEFCHRTEFEPAERICETLTCEY, PEAR L OB S iz (Figure 11),

DEX b, RiiEs X CIEFEAKEGHE Te-EVs 1o RNA BHitkOFREICHKII L, ZohT FEeD
BEE A3 72 KB Te-EVs FREIMERGfA L LT moA 2FIET 2 Z &R TE 72,
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Fig. 1. Identification of characteristic RNA modification in colorectal cancer Te-EVs.

(A) Representative images of non-cancerous colon Te-EVs (Normal Te-EVs) and colorectal cancer Te-
EVs (Tumor Te-EVs). Black bars indicate 200 nm. (B) Western blot analysis of Te-EVs (Patient No.
37,41, 54, 56, 58, 65) using an anti-CD9 and CD63 antibody. (C) Particle distributions of small Te-
EVs. (D) Number of small Te-EVs per unit tissue weight (n = 10). Values are presented as the mean
+ SEM for each group. Wilcoxon signed-rank test; ns: not significant. (E) Particle diameters of small
(n=66) Te-EVs. Values are presented as the mean + SEM for each group. Wilcoxon signed rank test;
*#%p <0.001. (F) Amounts of small RNA and proteins in small (n =31) Te-EVs. Values are presented
as the mean + SEM for each group. Wilcoxon signed-rank test; ****P < (0.0001, ns: not significant.
(G) Experimental scheme for Te-EV isolation and subsequent RNA modification analysis. (H)
UHPLC-MS/MS results for normal small Te-EVs (n =42) and tumor small Te-EVs (n =42). Wilcoxon
signed-rank test; **P < 0.01, ***P <(.001, ****P < 0.0001. (I) UHPLC-MS/MS results for normal (n
=8) and tumor tissues (n =24). Mann—Whitney test; *P < 0.05, **P < 0.01. (J) Comparison of RNA
modifications detected in EVs in various clinical backgrounds. (K) m6A levels in tumor Te-EVs from
patients with ((+); n = 11) or without ((-); n = 27) recurrence. Values are presented as the mean = SEM
for each group. Mann—Whitney test; *P < 0.05. (L) Progression-free survival between colorectal cancer

patients who had low (n=19) and high (n=23) m6A levels in tumor small Te-EVs. Long-rank test.
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Ric, Kis Te-EVs R Btk & L CRE L 72 m6A 23, KIGFEIEE O IC 35\ CEE niaE
R TOWGEET 3 720, v 7 AKIGHEMAIR colon26 15T mo6A BifEHiEEE TH 2 Alkbhs
v 7 77 M HIRaRk & ESL L 72 (Figure 2A), Alkbh5 / v 777 Fic X Y. colon26 Hi3K EVs (2 v b1
— b (sgControl) Tt~ /v 77 v b} (sgAlkbh5) T m6A {Efifi L~ L 23FEE TN L T > 7= (Figure
2B), 2D colon26 EVs #H\\C. invivo KIEEKE THMEET LT m6A L LDt A EEZRKIC D
7o TERZMETd % 2 & L 7z (Figure 2C), PBS %#% 5 L 72#fic k<, sgControl EVs %% 5. L 7-#
TS OWHEE KPR S5 5 —J7 T, sgAlkbh5 EVs T Z ORERA * ¥ v &L X, PBS 58
FIFEE OISR E % R I HER & 7o 72 (Figures 2D,E), 2D Z & 26, Kk EVs HD m6A L =1 D
P |3 ISR AEE R 72 (B & FF D I REE AR S L7z, & BT, SN Cco i~ — 7 — Ki67 OFHLIL,
sgControl EVs 58 CREZE 1IN L, sgAlkbh5 EVs #5.1C X 0 Z o¥EINIFT HIH I L5 2 L 23 & %
&7z o 7= (Figures 2F, G), —J7, MEMNK~—»— CD31 0¥, sgControl EVs & 5HECTh T2 7%
BMEm 2 B S N2 b DDFEEILR L, sgAlkbhb EVs %58 T3 CD31 R EFIIHER X
- 7= (Figures 2F, H),

T 2T, sgAlkbh5 EVs TH &7 < 75 5 K O HhalieEEH 23, EVs 23@lia B & i EEFH 3 %
ZETROLNDRHMPEES 2729, in vitro 1IZE5 T sgControl EVs X U8 sgAlkbh5 EVs #SlIKF D
colon26 EHEEEDFHMi Z 1T > 72, Z DAGHE. invivo TR LN Tw7z sgControl EVs I X 2 KGHEIETEE
HEERAR S, PBS KLU sgAlkbhb EVs FsiEE & [FIFLEE o BE5EfRE I & & % - 7= (Figure 21),

UEDOERX D, K EVs 1B 2 mbA L_1AD FHIC X o CHEEfEER 2 ER S IH X 3 .
2F Y moA LN DY BRGFESIENER 2GS 2 2 e AL L o7z, $72, HEHNTR
b 2 FEHIE O TR ERERE X EVs 23St o B e 2 fliflaiE ic /9% 2 & TR I o
HHEIEHEICHF G5 L T 2 AJREME S RB X L7z,
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Fig. 2. Effects of AlkbhS knockout colorectal cancer cell-derived EVs on tumor growth.

(A) Whole-cell lysates and small EVs obtained from control colon26 cells (sgControl) or Alkbh5 knockout colon26
cells (sgAlkbhS) were subjected to western blot analysis using anti-AlkbhS5, anti-B-actin, anti-CD9, and anti-CD63
antibodies. Representative images from three independent experiments are shown. (B) UHPLC-MS/MS results for
sgControl and sgAlkbhS5 EVs. Values are presented as the mean + SEM for each group. Unpaired t-test; *P < 0.05.
(C) Experimental scheme for colon26 inoculation and subsequent EV injection. Colon26 cells were injected into
BALB/c mice. PBS, sgControl EVs or sgAlkbh5 EVs were injected i.p., and the tumor size was measured and
calculated every day. (D) Representative allograft tumor images. White scale bar, 1 cm. (E) Relative tumor volume.
Values are presented as the mean = SEM for each group. One-way ANOVA post-hoc Tukey’s test; *P < 0.05, **P <
0.01, ns: not significant. (F) The expression of Ki67 and CD31 in mouse tumors was examined using
immunohistochemical staining. Black bars indicate 100 pm. Representative images of three samples are presented.
H-score for Ki67(G), CD31(H) expression. Values are presented as the mean + SEM for each group. One-way
ANOVA post hoc Tukey’s test;**P < 0.01, ns: not significant. (I) colon26 cells were treated with PBS or sgControl
EVs or sgAlkbhS EVs. Values are presented as the mean + SEM for each group. One-way ANOVA post hoc Tukey’s
test; ns: not significant.

11



28 KBE EVs-m6A lk~7 v 7 7 — Y ORIERICZ FE U IESIEHER 1) <

1T KIGHE Te-EVs O~ 2 u 7 7 —Jicxtd % REAEHT

RIT, EVs-m6A L~V DZEE)IC X Y B o 1 2 KGRl ErE 23, & ofiidicxnt 3 2 %/
L72RBCH 20 EET 2720, Rz Y Cofilafizis 2 &ic L, BERE LT, ZEY v 57505
WERELICFEAE 3 2 Ko oE R II IS N e & BB Y ZHo 7210 <7 <. RNA E#ffi % BRI
BN ERE axE 2R T enHonNTwE 720 B EMilicEn s YT zitEd 3 2 i
L7ze £3. EoREMAcR L TR EVs 28 X W HEICIU D AT g B2 RIT LT 0 AMET 3 %
72%1C, b FREMIMEZE (PBMCs: peripheral blood mononuclear cells) (¢ PKH26 THE I XY v 7
% i L 7z normal Te-EVs [ O" tumor Te-EVs ZfEf & ¢, T #ifig. B #ifd. NK fifid, HERKD 22 h
Y IAEN7=HEEZ 7 =34 b A Y —IC XY ENT L 72 (Figures 3A, B), Z Of53. normal Te-EVs,
tumor Te-EVs HICHBRICED L CHVIAENTE D, 8 FILEOHIKIC X o THVIAE LTz, KW
<. NK #ifeg, B #iffdo 5 b 2-3 HIEEOMAEL Te-EVs #HUVAATEH Y, T Mfdizize AL Te-
EVs ZHLY A 722> 72 (Figure 3C), % 72, normal Te-EVs & tumor Te-EVs [HDHL Y JA AR ENE 1T B
AR SN 5 72 (Figure 3C), 2 2T, D BF LRI AL Z R L Tz HEk2S X 0 KIGHE Te-EVs
CEBEHZRZT LT EF A, HIRICENZ YT OREI 2D 5 2L & LT,

HIROFFOMRED —D & LT, RIEFIHEZEL YA b A4 VEERETOND, £ 2T, KIBE Te-
EVs N OF A + A4 v, TEDA VEEBORRZ 27010, FA4 P A4 VT LA ZHTHEEE
HICFRT 21T o 720 % DGR, normal Te-EVs SN ICEE~ tumor Te-EVs #shi#E< 35 ¥4 + 7
4 v oEERENDB R b (Figure 3D), A EFROR SNV A P A4 YO v ) v F X v Mgl
ZfT-7 & 5, RELA, NFKB1 &\ 7 NF-«xB i % Hilfil 3 2 G5 RHIN 7 & OBh#EA R b 2 4
AMHAVBRZVY) v FEINT0DE T EDHS DL %o 72 (Figure 3E), HIRIZ, EENICEWTZ DR
BCHEELTEL T, LA~ r 77—V~ L TR MNIC R LEERE % F64 L T\ 5 (20),
% 2T, XY IEMEARKREE Te-EVs OMBEZ#H 2 20, v MISEDO~ 2 17 7 — Y (MDM
monocyte-derived macrophage) % fl\> CRIERIC, KIGHE Te-EVs IR Y4 b h 4 v EAZ N E A
FAA VT LA X > T L 72, HBRE [FFRIC, tumor Te-EVs {EFIHFIC, 26 FEOH A b A4 v DEE
Lt BN R o7z (Figure 3F), £7-. ChoofEEEABRLNZY A4 P4 vicBAL T v
Vo F AV Mg zI{To7zE T A, BEREFABEIC NF-xB BIRICBEDLZ YA AL v B v ) v FEh
T3 2 LB S I 7 - 72 (Figure 3G),

YA MAA T LA DRERD S KIGHE Te-EVs 23~ 27w 7 7 =ikt L CTERT 287 & LT NF-
kB #Rig & OBESTRB X Nz, £ 2T, KEE Te-EVs 28 NF-«xB R OEMHALICEH S 3 2 2 REET 5
oo, FREE CHREN K E A R T TH D p65 (Reld) OIEMHALIREZERT Y vk <
PR T D LI LTz, V2 AZ Y7y MITXY, normal Te-EVs IRIIKFICEE~ tumor Te-EVs ¥l
BFIZ p65 DV VERLL _AD LR 2 2 L 3L 21T 78 72 (Figure 3H), & 512, NF-xB #REED T it
TEEEINAKRNERY A I A4 v TH% TNF-o fO IL-6 DFELEREE ELISA XV HlEL &
4. normal Te-EVs (b~ tumor Te-EVs MG ICBERE 72 FEA BN 23 B & 17z (Figures 31, ]), & C T,
Kigkg Te-EVs 232 vu 77— I T 5 2 & ¢, BESEIEER I < 22HRFET % 72 1C normal Te-
EVs &' tumor Te-EVs Z{EfiZ ¢/~ m 7 7 —UREE LEEX Ve M KIGEMIEKE HT29 K
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L -EoMiEEEsHi # 1T > 72 & 2 A, tumor Te-EVs #NINEEE i CHAZE 7 BE5A
(Figure 3K).

DITER R 5N e
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Fig. 3. Phenotypic analysis of colorectal cancer Te-EVs on macrophages.

PBMCs were pretreated with PKH26 labeled Te-EVs. (A) The percentage of each cell types and (B) PKH26-positive
EVs in PBMCs were analyzed by flow cytometry. A representative image is shown. (C) Normal colon small EVs (N)
and colon cancer tissue small EVs (T) were labeled with PKH26 and added to PBMCs. The percentage of PKH26-
positive EVs in each PBMC sample was measured using flow cytometry. Values are presented as the mean + SEM
for each group. Wilcoxon signed-rank test; ns: not significant. Heatmap of the cytokine array performed using
conditioned medium from monocytes (D) or monocyte-derived macrophages (MDM, F) treated with normal (n = 4)
or tumor (n =4) small Te-EVs. Enrichment analysis of the cytokine array using conditioned medium from monocytes
(E) or MDM (G) treated with normal (n = 4) or tumor (n = 4) small Te-EVs. (H) Whole-cell lysates obtained from
normal or tumor small Te-EV-treated MDM were subjected to western blot analysis using anti-phospho p65 antibody,
anti-p65 antibody, and anti-B-actin antibody. Representative images of three independent experiments are shown.
ELISA was conducted using conditioned medium from MDM treated with normal (n = 18) or tumor (n = 18) small
Te-EVs. TNF-a (I) and IL-6 (J) levels. Values are presented as the mean = SEM for each group. Wilcoxon signed-
rank test; ¥****P < 0.0001. (K) HT29 cells were cultured in conditioned medium from MDM treated with normal (n
= 18) or tumor (n = 18) small Te-EVs. Values are presented as the mean + SEM for each group. Wilcoxon signed-

rank test: **P < 0.01, ***P < (.001.
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B2 KWk EVs-RNA IC Xk 2~ 7w 7 7 — Y RIAEHGHET

IiE T, KEEEBREHRK Te-EVs Z Wizt o, Kk Te-EVs l3~27 v 77— d NF-
kB #EE N L CRIESE ZFE L. REElofiEZ it ¢T3 2 L ARRIN TS, TOR
FEIEFED N TF 2 RR T 2ICH 720, 2 b ORBBDMAIK Z F w7285 < b [k ICiERE © %
L0MEET 5 2 i L7z, 3. b MIEFABGMIEE CCD-841-CoN, t b KIGREMIAEK HT29, SW620
o ZNZI smallEVs Z[EINL ., B FEEMEES L O TRPSiEIC X %5 7/ RiFEHTIc X Y EVs OIFFER
OMER % 132 L 7= (Figures 4A, B), Ric, t M EBREAMINEk THP-1 2~ 72 v 7 7 — UfkflilE (dTHP-
1) ik & w724, EVs Z#{Ef & ¥/ & 2 A, TNF-q, IL-6 WFho+ 4 4 b CCD-841-CoN
EVs 1ckt~<, HT29 EVs, SW620 EVs {ERIIFIC BEFE e fEA RN % 7R L 7= (Figure 4C), T OFER» L, K
Bl Te-EVs TR ONTz~ 7 v 7 7 — Y DRIEIGEHE TMIAHREK EVs Z w7215 ¢ b [k D&
RIS ONE Z EHL & Tr o7z,

~/u 7y —YORIEICE % FET 2 KBE EVs hosr7-5 RNA Effi, FFIC m6A Z/AL7zd D
THE0EMAET 2729, £3 EVs-RNA BRIENEFEICHFS L0202 MR L 72, Mgtk
EVs 254 L 72 total RNA % Lipofectamine RNAIMAX # fiv»C dTHP-1 fifdic b S v 27 =7 v
av L7zt ZAh, EVs fshif & [FfRIC, CCD-841-CoN EVs iclt~ HT29 EVs & X UF SW620 EVs @
RNA < TNF-a B XU IL-6 EADEZF ML 72 (Figure 4D),

T HIC, TNHDRIEFAED EVs DEAMUINICHEIET % cell-free RNA I X 2 Tld 72\ 2 & 2GR
T570, 4 XbrH 7 L7 v~ + 27 7 4 — (SEC: size exclusion chromatography) CTHEHEL L 72 EVs
% dTHP-1 IC{EFH X ® 7285463, HT29 EVs 5 X O SW620 EVs N CHEE R RIEFHE MR I iz

(Figure 4E), Mz <. EVs #i## % RNase JLFE L. FHEMSLL 72 EVs % dTHP-1 icfEH X ¥ 723
#d . RNase LA CRIEISE HERE DT X520 H N h 5 72 (Figure4F), ZNH DFER1 L, K
ks EVs | RAEICEFHES 713 EVs WICERFF S 7z RNA ICKFFFL TH b FESMID cell-free
RNA Tid7ZaWwZ &R g X7z,

Ric, KiGFEMlakkbzk EVs 2{FfH 2472 dTHP-1 5% Lig2. REfilaol % EEs 2 %
MREE L 72, #55 & L €. CCD-841-CoN EVs il dTHP-1 £5# Fik ik~ HT29EVs #hno dTHP-
1 #5348 B3 cld HT29 Ml oMEs B ICf@E X 1 b Z & AR & 7z (Figure 4G), X 612, TNF-
a PikE 7213 IL-6 YikzRREAINS 2 &, ZORIEIREFEN BT bIHI N L bHL L ko7

(Figure 4G),

UEofER» 6, Rk Te-EVs ICX 2~ 27 v 77—V ORIEICEH LT, MIgkEK EVs 2 Hw7z
FRCbEB I, KB EVs-RNA ITIKFE L 2 RAEFETH 5 2 LRI Nz, o0 TORIEINEIC
Lo CEASI NI TNF-a XU IL-6 25, Kigiiid o (e Ica 5 L Twa 2 b b L o
726
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Fig. 4. Colorectal cancer cell-derived EVs-RNA induce inflammation in macrophages.

(A) Representative images of CCD-841-CoN, HT29, and SW620 EVs. Black bars indicate 200 nm. (B) Particle
distribution of cell line-derived small EVs. ELISA was conducted using conditioned medium from differentiated
THP-1 cells (dTHP-1) treated with small cell line-derived EVs. TNF-a. (C, left) and IL-6 (C, right) concentration.
Values are presented as the mean = SEM for each group. One-way ANOVA post hoc Tukey’s test; **P < 0.01, ***P
<0.001, ****pP <(.0001. ELISA was conducted using conditioned medium from dTHP-1 cells transfected with cell
line-derived small EVs-RNA. TNF-a (D, left) and IL-6 (D, right) concentration. Values are presented as the mean +
SEM for each group. One-way ANOVA post hoc Tukey’s test; *P < 0.05, **P < 0.01, ***P < 0.001. Cell line-derived
EVs were pretreated with or without RNase. ELISA was conducted using conditioned medium from dTHP-1 cells
treated with small cell line-derived EVs. TNF-a (E, left) and IL-6 (E, right) concentration. Values are presented as
the mean £ SEM for each group. Unpaired t-test; ns: not significant. Cell line-derived EVs were purified by size
exclusion chromatography. ELISA was conducted using conditioned medium from dTHP-1 cells treated with purified
small cell line-derived EVs. TNF-a (F, left) and IL-6 (F, right). (G) HT29 cells were cultured in conditioned medium
with differentiated THP-1 (dTHP-1) cells treated with CCD-841-CoN small EVs or HT29 small EVs alone or in
combination with TNF-a or IL6 antibodies. Values are presented as the mean + SEM for each group. One-way
ANOVA post hoc Tukey’s test; *P < 0.05, **P < 0.01, ***P < (.001.

16



3 KBE EVs-m6A Ik 2~ 27 1 7 7 — U~ KIEFHEMEHT

T Z o, Kisiiiakk EVs 2 w7252 &6, K EVs-RNA 23w 27 v 7 7 — Y O RIEINE D
FEICHFLET A LERHL I o TS, 22T, Z® EVs-RNA (T L 2 BIEICEFHED m6A L~
NDOZEAIC X > THIFHIE S 2D MGEEST 5 2 & 1C L7z, £9 . sgControl EVs ¥ X ¥ sgAlkbh5 EVs %
%5 L 72 colon26 FEENTORIERBICZIB R N TV B 0MEET 2 7291, THC I X Y EEND
TNF-o 58X IL-6 OFIRE LR L 7z, sgControl EVs #:58#£Clx, TNF-a, IL-6 & dICHEE 2 FIR
B2 R & 7= —75 T, sgAlkbh5 EVs #% 5 8E Tl 2 o ORI EFA 2 ¥ ¥ v &L X 7z (Figures 5A-D),
¥/, vrsu7yr—Yvw—h— F4/80 otz a7 (H-score) ICIFPHEFLEVWBR LN NI L0 b,
~r7u 77— VORI E I R, RIFNEOEHICHFS LT Z e pRnBInk, 2ol
7225, EVs-mb6A L _A DD MBIEERE~ 27 v 77— icx L, RIESE % B8 2 nHEtE2 RIE &
Nz,

Xic, MR~ 7 v 7 7 — Y TR LN RIEIGE A EVs-m6A 1T X o THEHEEFE I N b O KEE
T 57201, vy A~v7u 77— Uififlakk RAW 264.7 #ilg% T sgControl EVs ¢ U* sgAlkbh5 EVs
FEH S 720D F A b A VEAEEHRT 22817z, ¥4 P4 v T L4k > T, NF-«B
WCBEE T 2 RIEPEY A P 4 v EBIE L 72 & & A, sgControl EVs fEFIIRFICIZIEE s RIEAEL RSN D
—J7C, sgAlkbh5 EVs Tl Z & OYEMZH & 17z (Figure 5E), 72, ZoFFEMoZ{L2 e bl
FHOWZBMHCOMRTE 2 0BAET 527201, ALKBHS / v 2 7 v + HT29 Mtk % Bz L 72
(Figures 5F, G), t AHlfaMk%E 7251 b [FEkIC, sgControl EVs fEAEFICIZR S5 dTHP-1 @
RIEIGE DS, sgALKBHS5 EVs Ti3jk55 & L3 & & 25fERE & v 7z (Figures 5H, 1), 2D Z & 26, ALKBH5
Jy 7T MCEY ERLAE EVssmbA L)L~ a7 7 =V ~DORIEICEHEREZRITSE DT &
DS 2T 7 o 72,

ZZTHRON EVs-mb6A @ EFIC X 2 RIAFIGE D55 & 13512, EVs-m6A DK T IC X o TRIFIGE
DRI NI PICOWTHORIET S &iIc L7z, b ALKBHS oY aveFr v bxyv s8]
(rALKBH5) % fv»-C, HATICKSEL L 72 HT29 EVs-RNA 1%f L CEERIIG 21TV, m6A L~ L AP
WK T35 2 & &8 L 7= (Figure 5)). Z Dlf, BVEMZMA 7Y aveF v b 2 v 2 ECiHERiL <
VO TR LN D o722 &h 5, ALKBHS OEEEIMEKFF 2 BUERiC©H 2 Z L BRI LT 5,
rALKBH5 IZ X 5T m6A L _u % & 472 EVs-RNA % dTHP-1 ICEA L&A, RUHD
EVs-RNA CHb T, BEE R RAEFHED B & 7z (Figure 5K), F 72, BN rALKBHS # K6 & # 7=
EVs-RNA TI3BHE = RIELE ORI R o e o 72,

LI ED#ERED S, KGR EVs ZWNET 2 RNA @ m6A LAzl X432 & CEIciRiEs 2
~7u 77— I L CRIEIGE 2 FHET 2 2 Lo, EEENICE 2 EBHL IR -7,
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Fig. 5. Analysis of inflammation induction in macrophages by colorectal cancer EVs-m6A

(A) Immunohistochemical analysis of TNF-a, IL-6, and F4/80 expression in the tumor tissues of mice inoculated
with small EVs obtained from Alkbh5 knockout (sgAlkbhS EVs) or control colon26 cells (sgControl EVs). Scale bar:
100 p m. Representative images of five (PBS group) and seven (sgControl EVs and sgAlkbh5 group) independent
experiments are shown. H-scores of TNF-a (B), IL-6 (C), and F4/80 (D) expression. Values are presented as the
mean = SEM for each group. One-way ANOVA post hoc Tukey’s test; *P < 0.05. ns: not significant. (E) Heatmap of
cytokine array using conditioned medium from RAW264.7 cells treated with sgControl EVs (n =4) or sgAlkbhS EVs
(n = 4). (F) Whole-cell lysates and small EVs obtained from control HT29 cells (sgControl) or ALKBHS knockout
HT29 cells (sgALKBHS) were subjected to western blot analysis using anti-ALKBHS, anti-B-actin, anti-CD9, and
anti-CD63 antibodies. Representative images from three independent experiments are shown. (G) UHPLC-MS/MS
results for sgControl and sgALKBHS EVs. Values are presented as the mean + SEM for each group. Unpaired t-test;
*P < 0.05. ELISA was conducted using conditioned medium from dTHP-1 cells treated wth sgControl or sgALKBHS5
HT29 small EVs. TNF-a (H) and IL-6 (I) concentration. Values are presented as the mean = SEM for each group.
One-way ANOVA post hoc Tukey’s test; ***P < 0.001, ****P < (0.0001, ns: not significant. (J) HT29-derived EV-
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RNA was reacted with recombinant ALKBHS (rALKBHS), and m6A levels were measured. Heat-denatured
rALKBHS served as a negative control. Values are presented as the mean = SEM for each group. One-way ANOVA
post hoc Tukey’s test; *P < 0.05, ns: not significant. (K) HT29-derived EV-RNA was pretreated with or without
rALKBHS and introduced into dTHP-1 cells. TNF-a concentration was then measured via ELISA using conditioned
medium from dTHP-1 cells. Heat-denatured rALKBHS served as a negative control. Values are presented as the mean
+ SEM for each group. One-way ANOVA post hoc Tukey’s test; *P < 0.05, **P < 0.01, ***P < 0.001. ns: not

significant.
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H4f0 Te-EVs -m6A L ~)v & [ IRMHAR N 2 HE L ~ v o FHE AT

ZZETOMEIA L. KIGRE EVs-m6A O T 2EERM~ 2 07 7 — ik LT, NFkB /L7
RIEICE B8+ 5 2 & CHEBIERMICERLTWwWA Z L3 L Ik o7z, 22T, TNETICRS
N7z EVs-mbA L ~_Le~rm 7y —JICB) 3 RAEHED R OBRIEN RO BEMEE V-
BMACb RoNZ»EET 22 Lic Lz, £3, 8 1 =5 1 HicllE L KB Te-EVs D8R
RNA EH#iffric X o THEOLN-BRIKD m6A vl 5 2 2 1 ficiet L 72K Te-EVs %
X8~ 0 77— IC X BRIEMEY A A4 vEELEBOHBBGR AT L7228 25, m6A L~
& TNF-o KO IL-6 W9 e b DM R S 7z (Figures 6A,B), 2D Z & 206, KiEfE Te-EVs
D m6A LRABMEWEIE~Y v 7 7 = I L CHHERRIFICEZHEL CWE I LR RBI N,

Kic, Te-EVs OHIR & 72 o T 3 KiGHE BE SN C O KAEIRAE & OBEZ G35 72 ® 10, %
kS (IHC: Immunohistochemstry) #1T- 7z, % OfEHR, FHD Y 0 BFEHEN I, FRE LA
FHitH X TNF-a X IL-6 o¥ets X 27 (H-score) BRFAZ TN L T W B Z L BHL 2T - 72
(Figures 6C-F), Z#ix, KGHE Te-EVs m6A L X3 D Y BECHEFICE T LTV & L F)E
LR E o7, £/, b~ u 77—V D~v—71—ThH2s CD68 Jeta 2 a7 IIKE LR
bNBEWI b, v /v 77—V AROFREIICIIFE L. RIENEOEENEETH 5 & 2UR
2 X 317 (Figures 6C, F),

EROBHEENTORIET 1 7 7 4 A5, S 7z Te-EVs 1D m6A L~ LB AL NS
P EOICHENT 2T 272, BEEAND TNF-a KO IL-6 OFBHEIL, M X7z Te-EVs 1D m6A L~
NEBDOHEBRR LN S Z & HBHS 27 - 72 (Figures 6G, H), 2% 0, Te-EVs m6A L LMK 3
2513 EHEBENTORFEICE VBRI N T WD T L BRB I NI,

LLED#ER K Y K Te-EVs m6A DA T FEFERO BFMZNICE N Td=rm 7 7 —JITxf L T,
NF-kB Z/ L 72 RIEINE R FE L T 3 A[REME 2 RS S 17z,
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Fig. 6. Association of m6A levels in tumor Te-EVs with inflammatory status of clinical tumor tissues.

Correlation analysis of m6A levels in tumor small Te-EVs and the amount of TNF-a (A) or IL-6 (B) released from
tumor small Te-EV-treated monocyte-derived macrophages (MDMs). Spearman’s correlation coefficient r was
calculated. (C) Immunohistochemical analysis of TNF-a, IL-6, and CD68 expression in colorectal cancer clinical
tissue with or without recurrence. Representative images are shown (21 tumor tissues obtained from recurrence-free
patients and eight tumor tissues from relapsed patients). Scale bar shows 100 p m. H-score of TNF-a (D) IL-6 (E)
and CD68 (F) expression. Mann—Whitney test; **P < 0.01, ***P <0.001, ns: not significant. Correlation analysis of
moA levels in tumor small Te-EVs and the H-scores of TNF-a (G) or IL-6 (H) in corresponding colorectal cancer

clinical tissues. Spearman’s correlation coefficient (r) was calculated.
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#3%  EVs-m6A iZ~27nu 77— D TLRS #/ L CRIEIE 2 HET 2

K¥E EVs-m6A 23~2m 77— D NF-«kB B2 N L CRIEICEZFHEL T»wd 2 &AL I
75 o 708, NF-xB #E8 2 iG L T & T 2 P I AT H 5, HAMRIEZICE VT, NF«B &% Tiic
> RNA iz A kL LT Toll-like receptor (TLR) 23 2 5015, Ffic, TLR3, TLR7, TLR8 %
RNA Zili#d 277 1) —ThbV, RNA BfioMHEIC LY HELIFHCZ@IIL T2 2 LMo h
T3 1B, EVs H1 &D X 5 &fcs2d NF-«xB R OTEHENMICEHE S 3 2 A 7- 0, dsRNA 2583
%2 TLR3 MU'~ u 77— IcE T2 HENE ssRNA #@Zi#3 2 TLR8 ICHEHL., Bat%1T-
7z. CU-CPT-4a (TLR3 [HZEA|). CUCPT-9a (TLRS8 fHEA]) % HwvC, HT29 EVs & [Flfic dTHP-1
WAER &2 % &, CU-CPT-4a Tl p65 V VgL L VL DBEE R Z{LIF R SNnd > 7=—) T, CU-
CPT-9a fEHIIKFIC p65 U V(L <o LR85 L 72 (Figure 7TA), £ 72, DD TNF-a KU IL-
6 OFEAED CU-CPT-9a Hlic X v BEE 1A L T 72 (Figures 7B, C), 2D Z &6, K EVs
X, v27u77—v® TLR8 %/ L TRIEIE Z#HE L T\ 5 AJREMEA R X 7z,

XKic, siRNA #HH\wC~27wv 77 —y® TLR3, TLR8 / v 7 X7 VERICE T [EIREDIER 2GS
N MEES %5 2 &I L7z, siRNA W, dTHP-1 ® TLR3 KU TLR8 23/ v 7 Xw v I T\
5k EZNENMEZE L 72 (Figures 7D, E), ZOWf, TLR7 ORI ELIZR oW b4 7 4
—7 v PRSP TLR7 KX 2MMEN AR EAZSIREE Couhvwe Ex o, [HERE V72 #ET
AR, TLRS 7 v 7 X7 Vi HT29 EVs 12X % p65 © Y vEgfbL ~r o EEAfI s C &
23 & 22T 7% o 7= (Figure 7F), —77C, TLR3 / v 7 X7 VEfiZ p65 DV VE{LL oAz R o
727> o 7= (Figure 7G), T ®Wf, TNF-a KX IL-6 FE4AED TLRS / v 7 X7 VKD APEE b 23 R
b7z (Figures 7TH, D, X HiC, 2@ dTHP-1 #fuREE L% HvC HT29 e oiehkne % 57l L 72 &
Z A, HT29 EVs #ill dTHP-1 EiHIC X - TR S L2 EkERED JLiES TLRS / v 7 Xv v~ dTHP-1
EiETIEF ¥ v X iz (Figure 7)),

ZZETOMErL, KB EVs 28 TLR8 2%/ L C~v27 v 77— NF-kB %L L. RIEIC
BEFEL TR ERHLPICR -T2, 2T, 2D TLRS %A L 72 0EI0E2 m6A OE{Lic Xk %
RIEFEREOLAZHIHL T rEafdscicliz, JaveF v b ALKBHS 2 v o328
(rALKBH5) % J & & ¥ 72 HT29 EVs-RNA % TLR8 / v 7 X v v dTHP-1 ICEALZE Z A, mbA
LRVDETIC K o TR LN T2 RIEINEFHE O A, rALKBHS KU RNA o TLRS / v 7 X
v vy 7L FEIRRE F CikES & 1u7z (Figures 7K, L),

LLED#ERD S KIGE EVs-m6A 13, ~27 a7 7—YicEl5 TLRS /i L CRIEIE R FEL .
FEMIIE D BFEIEEIC TS LT3 2 E RS DT o 72,
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Fig. 7. m6A levels in EVs regulate inflammatory responses via TLR8 in macrophages.

Differentiated THP-1 cells ({THP-1) were pretreated with or without CU-CPT-9a and CU-CPT-4a. (A) Whole-cell

lysates obtained from dTHP-1 cells treated with HT29 small EVs were subjected to western blot analysis using anti-

phospho p65 antibody, anti-p65 antibody, and anti-B-actin antibody. Representative images from three independent

experiments are shown. Conditioned medium from dTHP-1 cells treated with CCD-841-CoN or HT29 small EVs
was used for ELISA. TNF-a (B, left, and C, left), and IL-6 (B, right, and C, right). Values are presented as the
mean + SEM for each group. One-way ANOVA post hoc Tukey’s test; *P < 0.05, **P < 0.01, ***P < (.001. ns: not

significant. Whole-cell lysates obtained from dTHP-1 cells transfected with TLRS (D) or TLR3 (E) siRNAs were

analyzed by western blotting using anti-TLR3, anti-TLR8, anti-TLR7 and anti-B-actin antibodies. Representative

images from three independent experiments are shown. dTHP-1 cells were pre-transfected with or without TLRS

siRNA. (F) Whole-cell lysates obtained from dTHP-1 cells treated with CCD-841-CoN small EVs or HT29 small
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EVs were subjected to western blot analysis using anti-phospho p65 antibody, anti-p65 antibody, and anti-f-actin
antibody. Representative images from three independent experiments are shown. dTHP-1 cells were pre-transfected
with or without TLR3 siRNA. (G) Whole-cell lysates obtained from dTHP-1 cells treated with CCD-841-CoN small
EVs or HT29 small EVs were subjected to western blot analysis using anti-phospho p65 antibody, anti-p65 antibody,
and anti-B-actin antibody. Representative images from three independent experiments are shown. Conditioned
medium was used for the ELISA. TNF-a (H, left, and L, left) and IL-6 (H, right, and I, right). Values are presented
as the mean + SEM for each group. One-way ANOVA post hoc Tukey’s test; **P < 0.01, ***P < 0.001, ****P <
0.0001, ns: not significant. (J) HT29 cells were cultured in conditioned medium from dTHP-1 cells transfected with
or without TLR8 siRNA and CCD-841-CoN small EVs or HT29 small EVs. Values are presented as the mean + SEM
for each group. One-way ANOVA post hoc Tukey’s test; *P < 0.05, **P < 0.01. HT29-derived EVs-RNA were
pretreated with or without rALKBHS and introduced into dTHP-1 cells transfected with or without TLR8 siRNA.
TNF-a (K) and IL-6 (L) concentrations were measured via ELISA using conditioned medium from dTHP-1 cells.
Values are presented as the mean + SEM for each group. One-way ANOVA post hoc Tukey’s test; *P < 0.05, ***P <
0.001, ****P < (0.0001, ns: not significant.
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48 5-half-GlyGCC D m6A MRIEICE % L CHISIEHER I8 <

16 KIGHE Te-EVs -RNA Ml MfEHT

CZEFTORPEIY. KIGEE EVs-RNA @ mb6A L RUVDEDR~7v77—2D TLRS #/rL T
FIEICE 28 L, HEIGENICE 2 L BBHL Ik o7z, L L, ED X5 7% RNA EHICEHEWT
m6A L~ L, RIEICEZFHEL TV 3005 2Ty, 2 2T 1B AKMG Te-EVs-RNA (normal
Te-EVs RNA) & X U8 KiG#E Te-EVs-RNA (tumor Te-EVs RNA) 122\ T, RNAseq #{7\>, K5
Te-EVs THEEM 72 BEs D [F] 7€ 7 3 A 7z, Normal Te-EVs RNA & tumor Te-EVs RNA [H]CBEE 7o 58
RNA 7'v 7 7 4 VD223 e 2 & L7z (Figure 8A), XT3 RNA ficonwT, Z0EIA%L
7= & Z A, normal Te-EVs RNA 12 < 5 X, tumor Te-EVs RNA T tRNA o N E|E 23 BE 18N
LTW5Z &S DL 7o 72 (Figures 8B, C), X H1ic, Te-EVs T & 172 (RNA FCHIIEHR % fi
MrL7-& Z A, mature tRNA OLRESIZIZE A CFEEE T, ERWICH AL X7z (RNA fragment
(tRF) L LCHFEELTH Y, b 5-half-tRNA fragment (5’-half) 235 d % WEIEZ HO Tz
(Figure 8B), Xic, 2@ 5-half itdllza—F 337 vFarveicpilize 25, Gly-GCC %2
— F3 % 5-half-GlyGCC @ J — F£(%® tumor Te-EVs THZFICHIML T3 2 L BAHL 2L o7z
(Figures 8B, D), —J7C., normal Te-EVs THAEEISG D% 7> - 72 5’-half-GluTTC, 5'-half-GluCTC, 5’-
half-GlyCCC 1. ¥EE D& W IZ R 5 L7 2> - 72 (Figure 8E), L EO#EFR X b, KEJE Te-EVs
FE 72 RNA ficdll & L 5-half-GlyGCC IcfEf %2 Y CC UM 2175 2 i Lz,

KiE Te-EVs IcNE &3 5-half-GlyGCC 2 RIEFAEICET S L TV 5 2 REET % 7291, Te-EVs
HCTORERE 7B 7 7 — Y ORIEICEHERE LB R 5N 2 25T L7z, Te-EVs 1 5-half-
GlyGCC ##% qPCR TEELZE 5. Te-EVs D~ 7 0 7 7 — U ~D KRV A T & W57 EOH
BIRON 5 Z & DAL A & 75 72 (Figures 8F, G), & H1C, Te-EVs-m6A L ~L & OAHBE D fifhir L 7z &
A, HERAOHERS 5 2 L 2HS 2 & 72 o 72 (Figure 8H), 2D Z &6, KEHE Te-EVs H 5'-
half-GlyGCC ZFFEEDR S WIZERAKRE L TD moA L _VIIEL, RIEICEZFHEL LT WI LR
e X N7z

T Z T, Te-EVs H1 D 5-half-GlyGCC 23EFFIC m6A ERiZZ T CT\wbh, T/, T TnizgEa,
Z OIERIL ~ 12 KRS Te-EVs TIETF LT 2 2 Bals 5 2 21c L7, 5-half-GlyGCC RIS &
CEBTvFey A Y TEMAGT, Te-EVs-RNA X D 5-half-GlyGCC % K58 L 72 i B RAMT Ic &
h RNA f&fifi L ~v & fi# T L 72 (Figure 81), 5°-half-GlyGCC LT3 m6A Stk G R T L L
B T&720 T, tumor Te-EVs H 5’half-GlyGCC @ m6A L XUHREEFICTHAD LT3 2 & 2381
5 & 7x o 7= (Figure 8]),

UED#RIS, w7077 -0 TLRS ML - RIENE 2 AT 5 RNA BLhlERe LT, 5-
half-GlyGCC %Z[EE L., 222 Z DREEH| ED m6A LA LT\ % Te-EVs TREIFICEZFHEL
RTWILBHL LR o7,

25



A Normal Tumor B
Te-EVs Te-EVs Small Te-EVs
Normal Tumor
0000000000 @0
0000000000 000000
g O000000000 0000000000
E 000000000 ©00000
0000000000 0000000000
— 0000000000 0000000000
S 0000000000 0000000000
§ 00000000 0000000000
0000000000 0000000000
0000000000 0000000000
<
z
= E 000000
[] £ 0000000000
< 5 0000000000
b 0000000000 0000
D— | = ° 0000000000
| 0000000 ® 0000000000
R 0000000000 0000000000
F 4n Small Te-EVs G 4n Small Te-EVs H
és- * . §3- « ° é
o / Q ~ O
o « ¥ o * ) 3]
S, 2. 4
. A .
3 o g | e 3
= . = . .
® 14 T 1 ]
< i r=0.6084 £ 4 r=0.7552 =
w . p=0.0399 b ° p=0.0062 w
0 T T T 1 0 T T T 1
0 5000 10000 15000 20000 0 2500 5000 7500 10000
TNF-a (pg/ml) IL-6 (pg/ml)
|
" Biotinylated antisense
"" “fF oligo-linked
A2, Streptavidin beads
&
g‘ K i
e “\/\ T~
«W” ——
React at RT, 10 min TN
—— "

P Te-EVs -RNA i Affinity by beads

dot plot of each RNA species, tRNA fragment species, and tRF-encoded amino acid species in Te-EVs from small
RNA-seq data. (C) Ratio of tRNA in normal (n = 6) and tumor (n = 6) small Te-EVs from small RNA-seq data. Read
counts of 5’-half-GlyGCC in normal (n = 6) and tumor (n = 6) small Te-EVs (D, left). Quantitative PCR results for
5’-half-GlyGCC (D, right, n = 11). (E) Read counts of 5'-half-Glu-TTC, 5’-half-Glu-CTC, and 5’-half-GlyCCC in
normal (n = 6) and tumor (n = 6) small Te-EVs. Correlation analysis of 5’-half-GlyGCC levels in small Te-EVs and
the amount of TNF-a (F) or IL-6 (G) released from small Te-EV-treated monocyte-derived macrophage (MDMs).
Spearman’s correlation coefficient (r) was calculated. (H) Correlation analysis of m6A and 5’-half-GlyGCC levels
in small Te-EVs. Spearman’s correlation coefficient (r) was calculated. (I) Experimental scheme for Te-EVs: RNA
isolation, pull-down of 5’-half-GlyGCC, and subsequent RNA modification analysis. (J) m6A levels of 5’-half-
GlyGCC obtained from normal and tumor-derived EV-RNA. Values are presented as the mean + SEM for each group.

Wilcoxon signed-rank test; **P < 0.01

ShalGyGCe

(n=11).

26

(o D
o (x10) -~
40 * Q1.0 8
3 Q * —~
< Fos 3
B miRNA L5 3 b S
EE piRNA zx Sos §
B0 scRNA b o
7 snRNA S g2 b 4
B 2noRNA .% E 204 ::?
B tRNA
£ Exonic z g0 go_z o &2
3 Intronic £ - in
53 Others 01— T § 0.0-—7 T 0
B 5-RF ©
; g::;' @ Normal Small Te-EVs @ Tumor Small Te-EVs
B i4RF
E
z 5%106 ns ns ns & Normal
E 4%106 -@ Tumor
S fs
B Glu-
= GucTC o ﬁ 3x10°
= Gly-ccc O o
O ysert B E 2610
B Lys-TTT g ©
= e EF e
B Val-AAC £
0 Others T T T
GlUTTC GIuCTC  Glycce
3- Small Te-EVs
o o r=-0.4500
p=0.0052
2 .
... .
1 8 :{». e o
i .
*% o
. N, ~e
0 T T 1
0.000 0.005 0.010 0.015
Relative m6A level
(/Adenosine)
J Small Te-EVs
0.004
g
@ 5 0.003+
c
g3
£ 2 0.002-
23
RS
o — 0.001
['4
0.000-

-
o
§
(=4

®
£
£
<]
z
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H2M0 5 -half-GlyGCC T X 2 EETEKEE f U RIEH S RE D 7l

RIT, 5-half-GlyGCC DSEFRICRIEISE Z A8 L. TESIEER ICE) < PREEL 720 In vitro ¥55. % %
v TRz %10 T Zewy 5-half-GlyGCC ZFH#L L, MREEICH 72, RAEFEREZMELET 5 72 ® 1T,
dTHP-1 M1 in viero TEEFEY] (5'-half-GlyGCC) #MA L7 & C 5. TNF-o 5 X0 1L-6 OEER
DIPEE AN U 72 (Figures 9A,B), 72, TLR8 / v 7 X7 v dTHP-1 TR ZOEHBF vy v E
7z (Figures 9A, B), —7/7 T, Te-EVs R TEHED % 2> - 72 5-half-GIuTTC, 5'-half-GluCTC, 5’-half-
GlyCCC DURBEFEY) b Ak dTHP-1 ICE A L 7228, BHE 7 RAEAE X R & N2> o 72 (Figure 9C),
ZDZEhrb, 5-haf-GlyGCC Fiic~2r 77— dD TLRS 2N L 7= RIEICE ZHET KT v
AN EHLTWAEIERHLr LR o7, 6T, TORORE il % v HT29 #ifd o HhiERE
FHI L 72 & 2 A, 5-half-GlyGCC & A dTHP-1 g CHEE bttt TLRS /v 7 Xy vick 3
¥ ¥ Ve AR & L7z (Figure 9D),

ZZEcoatcR b7 5 -half-GlyGCC 1T X %3 RAEICEFHED mvivo TH RN 25 »HGET % 72
»ic, 5-half-GlyGCC % colon26 EVs 1CE A L 72 GlyGCC(+) EVs & X FKEAD control EVs % i
L 7= (Figures 9E, F), GlyGCC(+) EVs % RAW264.7 MifgicimmL 7z & 2 A, TNF-a 53X IL-6 ©
BEE T BE AN 23 TERR © ¥ 7= (Figures 9G, H), #A# L 7z EVs % colon26 X FN#&ffi~v 2 icftb Lz
Z 5., PBS#5GHEICIL~X, control EVs #GREClEE QAN R O N7/24, GlyGCC(+) EVs #5813 %
NE K& BN 2 S REE D TTED B 5 1172 (Figures 91, J),

ZZThRbN GlyGCC(+) EVs I X 2B REFHS~27 a7 7 =Y %N L72FRATH % 2 MEES
5700, 7afavg) XY —rxflwT~rnyy =Yg ¢~< v 2RE T A CRKOBRG %
1oz, 2R, hETRLNT W GlyGCC(+) EVs I X 2 EEMEEHR X ¥ v e r T iz
(Figures 9K, L), TN o DFER X Y, 5-half-GlyGCC 34EARNICE W T~ 27 v 7 7 =Y % L CTHER
HERNCER T 2 2 EBHL L o7z, RIT, ZOROESGNICE T 2 RIEIRELTHER T 2 2 L ic L,
GlyGCC(+) EVs & 581c X ) TNF-a 5 X O 1L-6 OB 7 Yeta % 27 (H-score) NI &L % —F
T, 7 P vBESHETEINODIERR Y v e 35 2 E DL P & 7 - 72 (Figures 9M-0),
Fh.lolE&~vsuT7r—Y~—h—Th% F4/80 DR a7 ICHEREEA N Ao/l L
o, w7 8u 77 —=YOEEICHES LT b aHElE 2 R % X vz (Figures 9M, P),
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Fig. 9. 5’-half-GlyGCC in tumor EVs promotes tumor growth in vivo.
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Differentiated THP-1 cells (dTHP-1) were pre-transfected with or without TLR8 siRNA and 5’-half-GlyGCC.
Conditioned medium from dTHP-1 cells was used for the ELISA. TNF-a (A) and IL-6 (B). Values are presented as
the mean + SEM for each group. One-way ANOVA post hoc Tukey’s test; **P < 0.01, ***P < 0.001. dTHP-1 were
transfected with 5°-half-GlyGCC, 5’-half-GluTTC, 5’-half-GIuCTC, or 5’-half-GlyCCC. Conditioned medium from
dTHP-1 cells was used for ELISA. TNF-a (C, left) and IL-6 (C, right). Values are presented as the mean + SEM for
each group. One-way ANOVA post hoc Tukey’s test; ¥P<0.05, **P < (0.01, ****P < 0.0001, ns: not significant. (D)
HT29 cells were cultured in conditioned medium from dTHP-1 cells transfected with or without TLR8 siRNA and
5’-half-GlyGCC. Values are presented as the mean £ SEM for each group. One-way ANOVA post hoc Tukey’s test;
**P <0.01, ***P < 0.001. (E) Experimental scheme for the introduction of 5’-half-GlyGCC into colon26 small EVs
and subsequent analysis. (F) Results of quantitative PCR of 5’-half-GlyGCC-loaded colon26 small EVs (GlyGCC(+)
EVs). Values are presented as the mean = SEM for each group. Unpaired t-test; **P < 0.01. ELISA was conducted
using conditioned medium from RAW264.7 cells treated with GlyGCC(+) EVs. TNF-a (G) and IL-6 (H)
concentration. Values are presented as the mean = SEM for each group. Unpaired t-test; *P < 0.05, **P < 0.01.
Colon26 cells were injected into BALB/c mice. PBS, Control EVs or GlyGCC(+) EVs were injected i.p.
Representative xenograft tumor images (I) are shown. White scale bar, 1 cm. Tumor size was measured and calculated
daily (J). Values are presented as the mean £ SEM for each group. One-way ANOVA post hoc Tukey’s test; *P <
0.05, ***P < 0.001. Colon26 cells were injected into BALB/c mice. PBS, Control EVs or GlyGCC(+) EVs and
clodronate liposomes were injected i.p. Representative xenograft tumor images (K) are shown. White scale bar, 1 cm.
Tumor size was measured and calculated every day (L). Values are presented as the mean + SEM for each group.
Unpaired t-test; ns: not significant. (M) Immunohistochemical analysis of TNF-a, IL-6, and F4/80 expression in
tumor tissues of mice inoculated with small EVs obtained from GlyGCC(+) EVs and clodronate liposomes. Scale
bar: 100 pm. Representative images of six (PBS, Control EVs, GlyGCC(+) EVs, and Control EVs with clodronate
liposomes) or five (GlyGCC(+) EVs with clodronate liposomes) independent experiments are shown. H-scores of
TNF-a (N, left) and IL-6 (N, right) expression in GlyGCC(+) EV injection experiments. Values are presented as the
mean = SEM for each group. One-way ANOVA post hoc Tukey’s test; ¥*P < 0.05, **P < 0.01, ns: not significant. H-
score of TNF-a (O, left) and IL-6 (O, right) expression in GlyGCC(+) EVs combined with clodronate liposome
injection. Values are presented as the mean £ SEM for each group. Unpaired t-test; ns: not significant. (P) H-score
of F4/80 expression in GlyGCC(+) EVs, with or without clodronate liposome injection. Values are presented as the

mean = SEM for each group. Unpaired t-test; ns: not significant.
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a BIU IL-6 DEAREFENZNL THEPCTEARICFS L w22 "R T 5,

PLEX Y, R EVs @ m6A L~V T, EERE~2/ 077 —YD TNF-a XU IL-6 JE
ErFEL, KEOHRICHFLE LT Z o nrtkhol,

7z 7 %x—fcslE LT, 5-half-GlyGCC Z[AE L T\ 525, Bile LT tRNAValhalf 2827w >
7—Y D TLR7 %G L. TNF-o % EORIEMNEY A P A vEAZRET 2 2 epfEIn T2

o S oG ClX, tRNA Valhalf {3 5-half-GlyGCC i lb K Te-EVs TN RIZIER I 7
. 5-half-GlyGCC 7% TLR8 {KFMICRIEIGE ZHET 2 L 2L AICLTwd, 72, Te-EVs IC
NEINTW2EIGEAEWESNICBIL CTH TLR8 %/ L 7z RIEILE DFFEEZMGEL T 225, Z st
D<A F =B L T RIENE DA ERE AT 2 WREEDH 5, 72, SlloE Tl TLR3 fH
FHHI CU-CPT-4a U TLR3 siRNA ZH W75t X V. TLR3 I X 2 RIEILE~DOFHG 121 & A LK
Drolc, —J7T. 5-half-GlyGCC XA ~—%ZBKT 2 2 esfionTE Y ¥, ftho (RF AT I[H
FRiCX 4 ~—%EKT 256, dsRNA %385k 3 2 TLR3 I3 2 RIEICE 2 HE T 2 WRELELE 2
ns,

FIEISEICRE I N D RNA 28T % 82 — VR AL, TLRs LASRIC d RIG-I (retinoic acid-
inducible gene-I), MDA5 (melanoma differentiation-associated protein 5), PKR (protein kinase R) 7x &
DIEET % 899, 2N b 0ZAEAED RNA BfifARFIC, m6A © ¥ ICXk 2 HC LIEAC % XHIT % bhE
DRE TN T 5 4042, 7272 RIG-1 12 5-ppp %D ssRNA & % \»id short dsRNA %Z525% L . MDAS
12 dsRNA %, PKR % dsRNA %232 2 &2 H, SMEGE L 72 5-half-GlyGCC iC X 2 5%~
DEFG I RV EEZLND,

TLR7 & TLR8 iFw: 3 d —A# RNA (ssRNA) 232 TLR 77 IV —TH 325, AT
IR EVs 1C X %5 TLR8 {KFFH e R ABIZ X 7z, & b TiE, TLR7 (Z3Fic pDC(plasmacytoid
dendritic cell) %K FIHL, TLR8 X ~7 v 77— LKL T3 B4 FFHT 24| £

WBIL T3, TLR7 2358 < %3 % UU €5 — 73 5-half-GlyGCC L3ttty b7, —H4H T
TLR8 2 L3 AU XU GU £F—701% < &EN 52 L6, 5-half-GlyGCC & TLRS
CERNCEGT 2 £ 2005, £72, & MicEWT TLR7 X pDC <o [ M IFN JE& %50 F5E
3% —J7. NF-«B #p&DiEME LIZEic TLR8 T CEIE T N5 34, SRIOMETTl: NF-«B #Ei% D B
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LIEML AR I N TH Y, T 2RAT 2 L, 5-half-GlyGCC 13t McswC TLRS IhfL T
FOVBEERERZR T LEZONS, —/, vV RICEBWTIE TLR8 izt AR oz nwC &
BEEINTWE B, vy RA~v7r 77— Clk, TLR7 OoFBAPMEEINTED, NF«B % N1
TRIEICE R FHET 2R/ E LTHREL TE Y °, v b TLRS I L3 v GU-rich €5 —7
i~ RicEWTE TLR7 (KFNICISE T2 2 ERHILN TV 5 Y, SHORETCld, v~ v RA~7nr 7
7 —VICHB VTS 5-half-GlyGCC 1T X 3 RIFICEFFEVLBIH I N2h, Thii~= 7 X TLR8 ~DILE
723 C7 <, TLR7 24 LB RIEICE O WREED R I b,

AWtgEclicng© T MilCHEH L 228 A IEEED AT S LT & 7223, AW Tl A MEMIL T
HbLvwrna7y—YORMENEHIEZER L Uiz g iEEioa vy 7 2T b B3z #Ho
TWwpEEZ2 %, $72, AWFFEIZ EVs Hics i 2 RNA Btk % [FEE 9 5721 T/ <, EVs-m6A &
DRKIGHFEIC BT ZIRERZHL I L, EV 2R L L2WERICE Tk Rt seis 2 fh 3 5 &
TRMRZ R L7z, £ KRR RNA Bk M T3 5-half-GlyGCC 137 v 5+
v ARKIRIC X 2 BRESN R SR T v, EVs o ig 2 8RR IC U 7287 72 7R B BEE DFAFE IC D 70 23 5 Al RETE
b5,
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UHPLC-MS/MS i X b EVs-RNA {&fiiff 22 A EIRpICHEE 32 2 LI L7z, KiE#E Te-EVs
T 14 FEOBEHIRBIEZE IS LT Y., BHFRE MR LN 2R EPEiAE L LT mo6A #H
E L7,

EVs-m6A L _ADFA T, invivo ICBWTKRBEEEOERE {2 E L 7,

KI5 Te-EVs 1Z, w27 v 77— D NF-«xB fBE 2 G L RIEMEY A 74 VEAZFEST 2, K
BdE EVs-RNA @ m6A L _RADFE R~ m 77—t U<, RIECEYHEL 72,

BE RGBT, BREZEORIEEY A P4 vREXIEEFICTEL TEB Y, Te-EVs th
m6A L~ L HEEIR R Sz,

KiG#E EVs-RNAmMO6A LA DBk 3~27 077 — Y DORIENE L. TLRS KFHICHEE S N
TED, BIEEY A v A4 vEEAB ORI X o CTRIGHEMIE O BIFHAE % JTE L T 7z,

y)

<l

RNA-seq I X > T, KfE Te-EVs T m6A L)L DK TIC XY TLR8 ICfEM L RIEFHE %1
ST OMRERE LT, 5-half-GlyGCC %[5 L 7.

5-half-GlyGCC %#E# L7z EVs 3. w7 v 7 7 — VIKFIC~ v AR HEMKIC 351 25 RAEEY
A A4 VEREREZTUES 2 2 & CHBMRE ZIEHEL 72,
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FERAEL & 7R
1. EfARREA
KIRERFERRIR 2B R e C RISV 2 2 J - 8E 5 5. 76 BloEiliks X CIEH KGR % 5
L7 BBEILERMICELZ2A Vv 7 +—LFavey b 205 L. ARIFZEIZARERSERA ARG
HEAEZHS (2305 B X 2808). 7 b T KRR FBEEE AR (Yakuhito30-17-3) D&% 1S
T~V Y FESICHERL CEML 72, MEOHKRN S X CHBFREANE R I TRRICORT B0 T
»H5,

Stage Lymph node metastasis

Normal 76 ) 38
I 6 (+) 38
] 29 Metastasis

] 27 () 64
v 13 (+) 12

unknown 1 Recurrence

Lymphatic invasion () 44

) 24 (+) 17

(+) 52 unknown 15
Vascular invasion

) 22

(+) 54

2. e e

Precision for Medicine (Bethesda, MD, USA) X Y AFL 7zt P EMIMEZEK (PBMCs) XUt b
KEEIM CD14* BEk%Z . 10% 7 > I (FBS; Thermo Fisher Scientific, Waltham, MA, USA). 1 mM
A vgEF b Y 7 L (Thermo Fisher Scientific), 1 X NCAA (Thermo Fisher Scientific), 2 mM L-72"
N % 3 v (Thermo Fisher Scientific), 0.1 mg/mL #»F~4 ¥ v (Wako), 100 U/mL ~=> Vv G
(Wako), 0.1 mg/mL 2 FL 7 r~4 v (Wako) ZFIIL 72 RPMI-1640 K5ih (Wako) THi#EE L 72,

b b oRIEA I R HT29, IEH Motk CCD-841-CoN, t F HER#gkk THP-1 |Z. American Type
Culture Collection (ATCC, Manassas, VA, USA) X D AFL 7z, ~ v A KIGREEMIZE colon26 1%, JCRB
Mgy 272 X0 AF L7, 2ho offiidix, 10% FBS (Thermo Fisher Scientific) 3 X 8 0.1 mg/mL %
F=A v EHRMLZ RPMI-1640 £5ith (Wako) THE;EL 72, b F KEEMEK SW620 (ATCC) F &
N~ zx=7nu7 77—k RAW264.7 (ATCC) 1. 10% FBS (Thermo Fisher Scientific) & X O 0.1
mg/mL #F~ A4 > (Wako) Z#IIL 7= DMEM (Wako) THi#: L 7=,

3. b MEERHK~ s v Y 7 — Y O

b FRMIM CD14* BEk%Z, v b GM-CSF (Wako) 20 ng/mL %7 L 7255 48 FREEGE L. ~
rma 7y —=Y~t &7, THP-1 flidix, 50 nM phorbol 12-myristate 13-acetate (PMA, Wako, CAS
No. 16561-29-8) Z RN L 7=8sHi© 24 B L. ~2 v 7 7 — VM (ATHP-1 #iiE) ik X
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7z, XD, PMA 2 & £ IEHIcscia L 24 Il E L TR L 72,

4. Alkbh5 / v 2 7 v DRz

5 -CACCGCTCAAGTCCATGACGTCCC-3" LU 5 -CACCGAAGAAGTACTTGTTGCGCAG-
3 %R E 3% 22D gRNA % px330-U6-Chimeric. BB_CBh-hSpCas9 ~ 7 % — (Addgene, Watertown,
MA, USA) icffiA L. Alkbh5 7 v 7 77 MlfEOBIZICfE L 7z, HT29 #ifigs X 8 Colon26 #ifd (8
X 10* fife) % 12well 7L — MICIERE L, 24 EFEE, K% Opti-MEM (Wako) 1253 L 72, KIT,
gRNA %2 A L7 Cas9 7 %— 500ng &, a—u~f v ViftEnTsH ALK pGL4.84 R 7
% — (Addgene) 500 ng % . Lipofectamine 2000 (Invitrogen) 3 uL & &4 L. MIAZIC co-transfection L
oo VTV RT7 2oy a v 24 Wl I Z 2 —m <A v (1ug/mL) i1 RPMI H5thic gL |
tL 7 vaviffol, Fa—u~AvvickdwL sy a vk, AFEMIAEZRBAGRECY v 7L+
nra—vit L7z, 7 wv—vi3Pt Alkbh5 Hifk (1:2000, Proteintech) #7272 A X v 7w v T 4
VTR Y —==v 7L, mbA L_vEkayv b — i@ (sgControl) & LELL 72,

5. EYEER

~YAKBET R 57 P ETARBN. T 27-®1c, BALB/c ~7 2 (', 6-7 w) %i/KERME X
DIEEAL 7z, Bz 22°C~24°C, 12 WffHEHIE -4 2 AT CHEB L7z, =7 AT 1 X 10° cells
Colon26 #lfd% fZ TRAME L 72, BhbEtk, 6 Hk2 5 Days 1~6 ofEic, PBS 721 EVs (4.5%x108
particles/100 uL PBS) %% H. NG L7z, ~27 07 7 — VM~ 7 274 Tld, EVs %5 2 H
AiicZ v Fe vigy) K — 2 (HYGIEIA BIOSCIENCE) % EHENIS- L 72, £ D%, Day 1~6 DfHIc,
PBS %721 EVs (4.5 x 108 particles) # @S L 7=, IEEARE X, (HEORE) x (M5 omeL 2) /2
ELTCEMRE L, =V FRA v M CTHEE 2 L, SRS (FR ., st 2T o072, 3XC
OEWFER L, RIRKFERAGEEE AR @Y LR Z B (B EFKEFS R03-14) OEREFTHE
i L 7z,

6. EVs D f5HL - [\

iR (% 100 mg) %. FBS A& DMEM (Wako) 5mL ICEHICRE L, 37°C | 2 KpftijEeE
L7z, MHA3EE BiflX 2,000 X g < 30 rfEbECaEEL . MilET 7Y ZBRE L 72, B 10,000 X g
T 30 DEELHEEL 72, X5, kiE% 100,000 X g T 90 4yl { (Optima L-90K; SW55 & —
£ —; Beckman Coulter, Pasadena, CA, USA) A7z, =L v b % PBS T 100,000 X g, 90 4rfEvk
L, Ly % ImL © PBS CTH##E L small Te-EVs & L CEIIXL 72,

HREEEE FiE2 S EVs ZEIINT %720, HT29, SW620, CCD-841-CoN B X U colon26 filid% . EVs
7 Y — FBS (Thermo Fisher Scientific) 10% #sill RPMI-1640 551 8 mL/dish. 10cm dish 5 #43 ic#%
FEL., 96 FREIETE L 72, 58 EiE% 2,000 X g T 30 oEhE 008 LT 7 #FRZE L 72, BIY
L7 E3E% 10,000 X g T 30 i@ Ot L 72, EiE%E & Hic, im0 (Optima L-90K; SW28 1
— & —; Beckman Coulter) % 100,000 X g < 90 ffT>7, =L v % PBS T 100,000 X g, 90
il L. 1 mL © PBS TH#E L. small EVs & L CHUXL 7=,

HT29 & X ' SW620 #iffass#E Lk SN L 7z EVs o f5#k, qEV35 original column (Izon
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Science Ltd., Christchurch, UK) # W THIM 7’ g F 3 — ittt - TiT - 72,

EVs %4 Xk X WEE X, NP150 7/ KR 7 % H\»T gqNano Gold (Izon Science Ltd., Christchurch,
UK) ICXVBIEL/2TD EVs ¥ v 7B X UF v ) 7L —v 3 Vi (IzonScience Ltd.) (3.47.0
mm DffE, 0.5 kPa, 0.5~0.8 V OBFESLHYTHIE L 72, T — Zf#HT1C1Z 1zon Control Suite Software
(V3.3.2.2001) #Hw7=,

2.7 SEBTE TG (TEM)

TEM (% Cecilia & I X 2RO FEICHE > CTEMEL 72, I~ 23 & EVs v 7L (1pg) %
formvar carbon-coated nickel grid i 1 IKfH#E L. 2% ~XZ7 w477 b FCREE L 21, &
B ISR (HT7800; hitachi) THEIZ L 7=,

8. VIZIARRVTmy T4V

fifgds XY EVs &, 2-A A 7 b 2 & 7 —VIRIE 72 139 @ Laemmli 1 SDS ¥ v 7oy 7
7—EHOTHEMR LTz, 2y BY v T (SRR 10 ug 3 X EV B 3 ug) #BEHX
¥, SDS KU T 27 VAT I FFVERKE) (PAGE) ZHWwT 10~12% 7'V THffi L 7214, BioRad +
IFNIAEEE Y27 4 (1 W, 12V, BioRad, Hercules, CA, USA) 12X 9. PVDF ~§5E5E L7z, XV
7L vt 3% BSA/TBS 1T 0.1% Tween 20 (TBS-T) %Mz 72w < 1 K7 v v v 7 Lztk, T
D—RPUATK)E X &7z ¢ rabbit anti-mouse Alkbh5 pAb (1:2,000, Protein Tech) . mouse anti-B-actin
mAb (1:1,000, clone: 6D1, wako), rabbit anti-human phospho-p65 (Ser536) (1:500, clone: 93H1, Cell
Signalling Technology). rabbit anti-human p65 (1:1000, clone: D14E12, CST), mouse anti-human TLR3
(1:500, clone: TLR3.7, Santa Cruz Biotechnology, Inc.), mouse anti-human TLR8 (1:500, clone: D-8, Santa
Cruz). mouse anti-human CD9 (1:1,000, clone: 12A12, COSMO BIO). mouse anti-human CD63 (1:1,000,
clone: 8A12, COSMO BIO), rat anti-mouse CD9 (1:1,000, clone: MZ3, BioLegend), anti-mouse CD63

(1:1,000, clone: NVG-2, BioLegend) #MH\>7z, Z D%, A v 7L v %, horseradish peroxidase (HRP)
BEEL  horse anti-mouse IgG —K¥ifA (1:5,000, CST)., HRP fZi# goat anti-rabbit IgG —XPi{k
(1:5,000, CST). X U HRP £Zi# goat anti-rat IgG —XHifA (1:5,000, CST) & & bicf vFax
— F L. #D%. enhanced chemiluminescence (ECL) " T 2 Z v 7 u v 54 v 77 mHE#E (GE
Healthcare) # W CHRHZ1T -7, #&#1X. Amersham Imager 680 (GE Healthcare) % F\»C1T - 7z,

9.EVs & X U#filg2 5@ RNA #iliH

EVs, #ifd, fHf%H% RNA 1%, miRNeasy mini kit (QIAGEN) # W85 7 1 b a—icfiév, i
H L 72, RNA %, small EVs (5 X 10® particles), #fZ (1 x 10°cells), ## (10 mg) 2 SHHL 7=,
MRE, IEH KA 8 ik, KRGt 24 Bifks o L7z RNA B IZ. NanoDrop 3¢ /ELGT
(Thermo Fisher Scientific) # FH\THIZE L 7z, 65 #{&D small Te-EVs 2> 54508 L 72 EVs-RNA DiERE
B LY 4 X454k, Bioanalyzer (Agilent) % F\ > CHEHT L 72,

10. v 08D ER
31 ik D small Te-EVs 22 L 72 % v X7 H % 10 51 L. Micro BCA protein assay kit

36



(Thermo Fisher Scientific) % W CHlIE L 7z, M2 5EINL 72 % v o8 7B &1, TaKaRaBCA % v %
787 v+ A4 F v+ (TaKaRa Bio) ZH\WTHIEL 7=,

11. RNA {E&8fi L ~ L D 5E ST

RNA &£ L ~ v o g BT 13, BER D 777 7 12fiE v, Xevo TQ-XS UHPLC-UniSpray-MS/MS (Waters
Corporation) Z W CHEEL 72, 42 MIEDIEH B X WAIGE small Te-EVs RNA, 8 A d IEH KGH
B RNA, XU 24 Mfko KGEMHB RNA v 7% RNA Bfigtricft Lz, HErofse L
T, 100ng ® RNA ¥ 7 ric 1ng @ dGI5SNS (NEBIEH#E) #BA L. X7 LT —+% P1 (Wako) %
v 45°C < 2 KRB L 7z, 2Dk, X7 LA F F ¥ ¥~ 7% bacterial alkaline phosphatase
(TaKaRa Bio) T 37°C, 2 WffiLEEL 72, X7 LA F¥ v 7 A oER X, UHPLC-UniSpray-MS/MS
AT LEMWTHIE L7z, &Y v 7vid, WEEREYE © v — 7 RIS 3 5 2 v CHliE LE &
L7z, TNETNOEMX 7 LAy FEIHEMIX 7 LAY FORE IR, EEYE O v — 2 HE2 O RER
EER L. BEAEEICE S WTEHLAZ, £Tov—271F MASSLYNX XS vV 7 b v =7 (Waters
Corporation) THEjRH L 72,

12. L&y

TZTIERZ LAY Fidgirz v cid#i L, ERXAMRIE TR —Riornd. AL C.G XU 1 3EL
ZA NI LY AT L7, S4U 1 Abcam (Cambridge, UK), t6A (¥ BIOLOG (Hayward,
California, USA), m1A, m6A, Im, m1G, ac4C, f5C, mecm5U, m5Um, ca5C, chm5U, W |* Carbosynth
(Compton, UK) X » AFL 7, i6A, D, m5D (| Granlen, Inc. (Zhengzhou, China) X Y AFL 7z, m7G
¥ X" memb5S2U 13 Santa Cruz Biotechnology, Inc. & » AF L 7z, hm5C (Z Biosearch Technologies
(Hoddesdon,UK) X ®» AF L., m2G XU U It Sigma-Aldrich (St. Louis, MO, USA) X b AFL 7=,
Am, Gm, m5C, Cm, m5U, Um (FH IR TEMK L Y AT L 72, m6,6A. m6Am, mll, m2,2G, m3C,
S2U ¥ Toronto Research Chemicals, Inc. (Toronto, Ontario, Canada) & Y AF L 7z, dG15N5 %
Cambridge Isotope Laboratories, Inc. (Andover,MA, USA) X Y AFL 7z, m6t6A, ncm5U, nchm5U,
(R)-mchm5U, (S)-mchm5U, mnm5S2U. ncm5S2U. mem5Um X X nem5Um 13, KRR RE
B ER CAR L 2 b D L7z, Wik v~ 2727 4 —-HEHNTHA L — FORKRT vE=
7 v (CH;COONH,4, CASNo.631-61-8) XWX %/ — (MeOH, CASNo. 67-56-1) 13, E+ 74
Vv LFEREE D O AF L 72,
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Calibration range

Abbreviation Full name CAS No.

(ng + mL-1)
A Adenosine 58-61-7 0.005-1
mlA 1-methyladenosine 15763-06-1 0.0025-2.5
m6A N6-methyladenosine 1867-73-8 0.001-1
i6A N6-isopentenyladenosine T7724-76-7 0.0025-5
t6A N6-threonylcarbamoyladenosine 24719-82-2 0.01-5
m6,6A N6,N6-dimethyladenosine 2620-62-4 0.001-1
m6t6A N6-methyl-N6-threonylcarbamoyladenosine 39667-81-7 0.0025-1
Am 2'-0-methyladenosine 2140-79-6 0.001-1
m6Am N6,2'-O-dimetyladenosine 57817-83-1 0.005-1
| Inosine 58-63-9 0.01-2.5
mll 1-metylinosine 2140-73-0 0.001-2.5
Im 2'-0-methylinosine 3881-21-8 0.0025-5
G Guanosine 118-00-3 0.005-5
mlG 1-methylguanosine 2140-65-0 0.0025-5
m2G N2-methylguanosine 2140-77-4 0.0005-2.5
m7G 7-methylguanosine 20244-86-4 0.0025-2.5
m2,2G N2,N2-dimethylguanosine 2140-67-2 0.001-2.5
Gm 2'-0-methylguanosine 2140-71-8 0.0025-2.5
C Cytidine 65-46-3 0.025-2.5
m3C 3-methylcytidine 2140-64-9 0.0005-2.5
m5C 5-methylcytidine 2140-61-6 0.001-5
ac4C N4-acetylcytidine 3768-18-1 0.001-2.5
f5C 5-formylcytidine 148608-53-1 0.001-5
hm5C 5-hydroxymethylcytidine 19235-17-7 0.005-5
Cm 2'-0-methylcytidine 2140-72-9 0.0025-2.5
U Uridine 58-96-8 0.025-2.5
mbU 5-methyluridine 1463-10-1 0.01-5
ho5U 5-hydroxyuridine 957-77-7 0.5-10
S2U 2-thiouridine 20235-78-3 0.025-5
S4U 4-thiouridine 13957-31-8 0.25-5
cmbU 5-carboxymethyluridine 20964-06-1 0.1-10
mcmb5U 5-methoxycarbonylmethyluridine 29428-50-0 0.01-5
ncm5U 5-carboamoylmethyluridine 29569-30-0 0.01-5
nchm5U 5-carbamoylhydroxymethyluridine 2450329-74-3 0.025-10
(R)-mchmbU (R)-5-(carboxyhydroxymethyl)uridine methyl ester  [89665-84-9 0.25-10
(S)-mchmbU (S)-5-(carboxyhydroxymethyl)uridine methyl ester ~ [89665-83-8 0.25-10
mcmb5S2U 5-methoxycarbonylmethyl-2-thiouridine 20299-15-4 0.025-5
mnm5S2U 5-mehtylaminomethyl-2-thiouridine 32860-54-1 0.005-5
Um 2'-0-methyluridine 2140-76-3 0.01-5
m3Um N3-methyl-2'-O-methyluridine 7103-27-7 0.0025-2.5
m5Um N5-methyl-2'-O-methyluridine 114952-97-5 0.005-2.5
mcm5Um 5-methoxycarbonylmethyl-2'-O-methyluridine 60197-31-1 0.0025-2.5
ncmbUm 5-carbamoylmethyl-2'-O-methyluridine 60197-30-0 0.01-1
k4 Pseudouridine 1445-07-4 0.25-5
D Dihydrouridine 5627-05-4 0.01-5
mb5D 5-methyldihydrouridine 23067-10-9 0.025-10
dG15N5 2'-deoxyguanosine-15N5 312693-72-4 -
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13. b E g (IHC)

e Y~ 7 v % Tissue-Tek OCT Compound (32 77 7 4 v 7 v 7) ICiRIE L., Wik, Sum &
DY Z{EK L 72, YIR % 30 oRIEFZ L 72, 10% +i~V v < 10 o[REEE L 7z, %Dk, PBS-T
(PBS + 0.02% Tween20) ¥ X U° PBS T#% 3 4ff. 3 MykEL 7=, YA % 0.2% Triton-X (Sigma-
Aldrich) < 10 4r[EEELEE L . PBS < 3 #[Ed 2 2 [HPEE L 72, = D%, peroxidase blocking reagent
(BioRad) T 15 4p[EULEEL . 4% BSA/PBS < 37°C < 1 Fffil7 v v v 7 L7, YJH % rabbit anti-
mouse TNF- a pAb (1:200, ProteinTech), rabbit anti-mouse IL-6 pAb (1:100, GeneTex), rabbit anti-
mouse F4/80 pAb (1:2,000, ProteinTech), rabbit anti-Ki67 pAb (1:600, ProteinTech), rabbit anti-mouse
CD31 pAb (1:1,000, ProteinTech), rabbit anti-CD68 pAb (1:4,000, ProteinTech) T 4°C —HMp It X
7z, £ D%, PBS-T XU PBS T#% 3 4. & 3 BV L7z, YA % HRP £#k goat anti-rabbit
[gG —XPifk (CST) F 721 HRP i donkey anti-goat IgG —X¥ifk (1:1,000, Thermo Fisher
Scientific) ¥ X ' Envision+ Dual Link System HRP (Agilent) Tl 30 A4 v Fax—F L7, %
Dk, A7 4 F% PBS-T T 3 4rfil3 > 3 M L. Liquid DAB+ Substrate Chromogen System
(Agilent) ZHWCTHRBEHT, RT7A4 FE~~v b F ) v T 5 SEXHEREL, HikT 3 SRR L
2o TDH, YURh% 90% =4/ —n1T 1 [H, 1006 =&/ —17T 1 54> 3 Ei/Kk L. Lemosol
(Wako, CAS No. 5989-27-5) T 3 Zrfil¥ > 3 BIE@EWUHE L 7z, X7 4 FiZ MOUNT-QUICK
(DAIDO) #HWTHA Lz, - FHALLVIFIXY 3 —F 274 FX % ¥ F— VS200 (Olympus) T
% L7z, H-score ¥ HALO V7 + 7 =7 (HALO Al) ZHWTHEH L 72, T THIMEORIEZ k
ET 5720, isotype Hethds X U positive control Fetafffky 7% HALO AL 1T X 2#EE % & &
72o BBMEAAC (3 g s E I B D & weak, moderate, strong IC3FH X 1, ZEEIC I weak=1 point,
moderate =2 point, strong=23 point 23%| Y 4T L7z, FIEEICHE Y YT oz iU GEME O # &
L, ZTNOEHEIT 52 & TH-score #EH L 72,

14. PKH26 #55#% Te-EVs Y AR T v €A B X VH A b A4 v T LA

PKH26 1 mM (Sigma-Aldrich) % PBS T 4 uM %R L 72, KRic, EV @R *E R CHIRNL =
PKH26 (4uM) EEAL., 5 RIS 272, FED 1% BSA/PBS %7 L. smallEVs Z 100,000 <
g T 90 /rfiiEh=.0 LT EVs 29 L7z, PBMCs (1 X 10°cells) % 96 well plate 1Z#&fE L. PKH26
258 Te-EVs (small Te-EVs : 3.95 X 10° particles/mL, n=6) Z#IL 7z, 24 Wik, PBMCs DO}is
FEAFA VAL VYT LASICHERL77Z, PBMCs # APC anti-human CD3 #if& (1:200, clone:
REA613/SK7, Miltenyi), APC-Vio770 5% anti-human CD14 $i{& (1:200, clone: REA599/TUKY,
Miltenyi). PE-Vio770 anti-human CD19 $iif& (1:200, REA675/S]25-C1, Miltenyi), FITC anti-human
CD56 #itf& (1:100, clone: HCD56, BioLegend) THetta L, ZE5 &7 F 7 4 ¥ — (BioRad) % > T
WiL7ze 4 b 14 v T LA EFTIZ. Bio-Plex Pro Human Cytokine Screening panel, 48-Plex (BioRad)
¥ £ ¥ Bio-Plex Pro Human Chemokine Screening panel, 40-Plex (BioRad) %M\, #i&Ejco 7 v + 2
WATHE> THEML 72, s3HTIClE 4 AR L 88 REE vz,
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15. Enzyme-Linked Immunosorbent Assay (ELISA)

~/7u77—VEERFEPOREESY AL P4y (TNF-a X O IL-6) #EE X, ELISA MAX
Standard Set (BioLegend) #F\WCHIEE L 7z, 2 —7 4 v ZHHUIKIL coating buffer (pH9.5) T 200 %
Z5B L. Immuno Clear Standard Modules (Thermo Fisher Scientific) 12 4°C,O.N. Ta—5 4 v 7 L77,
7L — b ¥ Wellwash™ Macroplate Washer (Thermo Fisher Scientific) % F\»C PBS-T < 3 [P L
Teo v T N% 20~200 fHICHL, 37°C T 3 Wfd), 2 —7 4 v iR IGT €7, 2D 7L —
k% PBS-T < 3 [yt L. HRP f# &A% 37°C T 30 /44 vF¥ax—F L7k, FL—}%
PBS-T T 4 [A[%t# L, TMB Substrate Set (BioLegend) % Fi\»T horseradish peroxidase (HRP) %%
P L7, TMB Ktix 10% H,SO, Tk X4, Multiskan FC =4 7 v 7L — F U — & — (Thermo
Fisher Scientific) Z T 450 nm TOWIEEZHIE L 7=,

16. MfHEIET v 2 A

HT29 (0.5 x 10° cells) ¥ X U sgAlkbh5 colon26 (0.4 X 10° cells) % 96 well plate IZf&EfEL 72,
H. WST-8 i3 (DOJINDO) 10 uL ZMificdsim L, 2 K4 v ¥ 2 ~X— b L72%%. Multiskan FC ~
427w 7L —1t Y —%— (Thermo Fisher Scientific) % F\»T Day0 ® OD450 nm-OD630 nm % H|iE
L7z, Z Dtk HHiz 75uL © RPMI 5t e 25 ul @ dTHP-1 52 FiFORAWICRHER L | ik,
48,96, 120 WM CRIBEIC WST-8 #HKIC X 2 IE 21T > 720

17. #ifatksk EVs @ dTHP-1 #ifg~ o /E T

HHRERR B2k EVs (small EVs @ 3.95 X 10° particles/mL) % . RNase (10 pg/mL, NIPPON GENE) of
MEIC 2 20b &3, 37°C T 30 4PRIRTLE L 2%, smallEVs % 100,000 X g Oz i © PBS %
et L7z, dTHP-1 fifddickosssE Lz, EVs QU 48 KEfE#2ICIN L 72, 2 o, #ifd% 2,000 X
g T OHELMIRET 7Y % FRE L&, ELISA IcftL 7,

18. EV-RNA @ dTHP-1 #ffifid~DE A

EV-RNA (21 ng) # Lipofectamine RNAIMAX (Invitrogen) 2.5 u L & iE#A L. dTHP-1 fife (1 x 10°
cells) ICE A L7z, EV-RNA JLE 48 Kefil#ic dTHP-1 £ EiEZEIIL 72, 2 0t Mgz 2,000 X
g T OHELMINET 7Y 2 FRE L 2. ELISA Z %ML 72,

19. Va v v+ v+ ALKBHS5 (rALKBH5) i X % EVs-RNA @ invitro i A F LG

EVs-RNA (200 ng) #.400ng © rALKBH5,0.3mM %7 t 7w & L (Wako), 150 uM FeSOy (Wako)
LEbic 37°C T 4 WIS X ®7z, BVEMEY v 7 vid, BEAEWZ 95°C T 10 srENEA LR L 72,
KB, 3M [EEfEF b U v 24 (Wako) %o 1/10 &, 100% T4 / — (Wako) %A 2 f5&
Mz, KET 30 94 vF 2 x—1 Lz, 15,000 X g Tl orifits, LiEZERELE, WKLY 70% —
£ =T 2 [P L, KIS L CUAR O FEERICHEA L 7,

20. TLR FHEAI O siRNA FEER
TLR8 7 ==2% } (Motolimod), TLR3 7 ==2x } (Poly(I:C)). TLRS FHZ#| (CU-CPT9a), TLR3

40



FHZEA] (CU-CPT-4a) 13 MedChemExpress (Monmonth Junction, NJ, USA) X » A L 7z, dTHP-1 #f
fg (1 X 10°cells) % 24 well plate IZ#&FEL, EVs 72137 2= b L [ARFICHER Z ML 48 Fi
BELT,

TLR3 # X ¥ TLR8siRNA (3 Thermo Fisher Scientific & Y A L 7=, dTHP-1 #ifE (1 x 105 cells)
% 24 wellplate IC#EfEL . 1.0uL © Lipofectamine RNAIMAX (Thermo Fisher Scientific) % Fi\>T 20
nM @ siRNA # 7V A7 227y avli, V7V AT7 27y a v 48 Kiltk, 5% EVs UShnsi
(3.95 X 10° particles/mL) (5Z#aL 7z, dTHP-1 Mgk Bif (CM) % 48 IpfEjEFE#IcHIL L |
2,000 X g TiELOBEL CHIRET 7Y ZFRE L 72%%. ELISA & %Ik, HT29 #ifg. colon26 A%
7= HENEE5E T v 2 A4 icfik L 72,

21. Te-EVs-RNA > — 7 v gt (RNA-seq)

Te-EVs-RNA [, small Te-EVs (n = 12) 5.0 X 10® particles filiti L., L7z, RNA 74 77 V (L,
NEBNext Small RNA Library Prep Set for [llumina (NEB) #HWTHE L, 74 77 VX HiSeq 2500
platform (Illumina) T75bp ¥ v Z ATy F I —F& LTy —%— v AT L 72, Small RNA-seq fETIZ.
CLC Genomics Workbench v9.5.3 (Qiagen) ZH\WT, T 741 b 8T X =22 X % small RNA 7 7 4
VAV MRS THEMEL 72, RNAseq 7 — & %, Subio Platform ¥ X U8 Subio Basic Plug-in (v1.20; Subio,
Inc.) IZEBWT, Ml student t-test (p < 0.05) ZFH\TH v 7D fold-change & L TR X N7z,

22.5'-half-GlyGCC icxf3 2% qPCR fi#fr

Total EVs-RNA 10ng 2>5 c¢DNA % &89 % 72 ® 12, Mir-X miRNA First-Strand Synthesis Kit (Takara,
Clontech) #ffH L 7z, qPCR f##71iciZ CFX Connect 96 plate (BioRad) #F\>72, LATF D&M%H W
T qPCR %{T-72 :98°C < 30 Hoylix7 v 7| 5-half-GlyGCC X U6 iIcxfL T 95°C T 2
. 63C T5 D 40 ¥4 70, 74 ~=—EHIZLLTDOHEY :
5’-half-GlyGCC forward, 5’-GGCAGGCGAGAATTCTACCACTGAACCACCAA-3’, reverse, the mRQ3’
universal primer. U6 forward, reverse primer (¥ Mir-X miRNA First-Strand Synthesis Kit IZffff@D b D
AL 72,

23. Te-EVs 2»5 @ 5’-half-GlyGCC @ f5#d

EVs-RNA # o 5’-half-GlyGCC |, Dynabeads M-270 streptavidin (Thermo Fisher Scientific) % Fiu»
THHEEL 72, €4 F v 5-half-GlyGCC 7 v F+t v 24U = (50 pmol) % 10pul @ Dynabeads I
Eim< 10 fEA X872, RiC, 50ng © EV-RNA %4V IfH e —XL 15 RIS E 272, [
L7 RNA % 10 pL o@ffi/k c/AHB L. 1 uL © RNA % \»T Bioanalyzer (Agilent) TH#7 L 72,

24.5-half tRNA @ in vitro ¥55

In vitro ¥£51%, RiboMAX Large-Scale RNA Production System-T7 (Promega) % FH\»CHEfEL 7z, 1%
SN-EEEFEY) T, BERKEIE X Y v —ikic X 3RS EIC X Y EEEL 72,
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25.5-half-GlyGCC 5L V7 vF v AA U D EV ~DEA

1.0 X 10° particles/100 pL ® EVs %, 1 M CaCl, % EV & 1/10 ¥ X O 500 ng @ 5’-half-
GlyGCC in vitro e EHEN T 72137 vF v v A4 ) T LREA L=, REWEZER (18~22°C) T 30 4
MliE L. EVs & 5-half-GlyGCC A W% a5 IcilsE S ¥ 72, Z D%, EVs % 42°C < 1 /rfile— b+
3 v 7L K EiC 5 fEHE L 72, &AF @ 5 -half-GlyGCC %% 3 5729 .EVs % RNase A (Wako,
10pg/mL) &3 37°C T 30 EIMIGE B 72, 2Dk, V) VBRI 7 LB EZRET 5720, IR
D 1/10 B 0.1 M HCl #FML 7z, izl (100,000 X g, 90 47) ic X b PBS ZHWT EVs %3k
L7z, EVs % PBS CHME LN, IO L2, 7 v F v 24 ) TOEFIZLLT O Y
WEkEt L7z 1 5 -tAcCaCtGaAcCaCcCaTgC-3" (K3 : LNA, /N : DNA),

26. AT

et B X 077 71 X 3 affifkix, GraphPad Prism ¥ 7 b 7 = 7 (GraphPad Prism 10, GraphPad
software) #H W CHfE L 7z, E&ET — & O FFliiC i, Mann-Whitney test, Student t-test, one-way
ANOVA post hoc Tukey’s test 1T > 7z, FERREIADXICD B 2 FEHF LI (X, Wilcoxon-signed rank test
RV, MEHAEEKEIX p<0.05 & L7z,
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