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1. Normal human cell lines (bone marrow mesenchymal stem cells (MSCs)) that
are commercially available were used to identify angiogenesis-related microRNAs. (2020)
2. Using MSCs as in the previous step, the effects of the identified angiogenesis-related microRNAs
were evaluated in vitro (Matrigel). We also evaluated the angiogenic effects of exosomes containing
the microRNAs. (2021)
3. Lentiviral vectors were transfected into MSCs to intentionally induce strong expression of the
identified microRNAs. Exosomes were obtained from the supernatant of the culture. The exosomes were
isolated from the culture supernatant, and the resulting angiogenesis-related exosome-strongly
iégggs§622)solution was positioned as an angiogenic agent, and its effects were evaluated in vitro.



B X C—19, F—19—1, Z2—19 (@)

1. WHEBAR S DT 5=

R B eEERE & U CEMP OB ZME ALK T 2I8RREUE T~ FIE
R R ICB W T W EINDIRTOF T, mMEFECEELG2DEBZ2bNb~A 71
RNA [ZBA LAEFHDRIESCERT T TR, TOHRIZONVTHERMNT L L2 HNET 5,
WAT v 7 & LT, BibDREE SN, & AEIRERCE < ~ A 7 1 RNA 2 V- & H
EiEEIM L L, RA7e B3I o T A OB B b RS 22 SR MBS K 2 R B RE BTt
THMEFERE] ICBEL, h¥ELOEENRBROES = HiET,

2. WHEOHM

SERHFMEF AEREICB T DIREDREZUGET <, MERBRMEEEICBWTOWwEIn5
RFDhC, MEFEICHBLEZHLEZ NS~ A7 1 RNAICH LEEORELER T
TR, FOHRICHONWTHREFT D,

3. WHFEDITik

(D). MEHAEICESE L TCWSEEbndy Y Y=Ly Y Y —hBHE~< A 7 1 RNA
EXMBMBLE 7 T w75,

TR SN TWDIER b ME#iB M RMIZ MSC) ZHise L. K RigH oM iE 54 R
Bx 7 —LKR O~ A 27 1 RNA & q-PCR IC TR A fRITT 5,

(2). TIRENTWAHEEEE MEBEH K MSC & #4E v MEBEH Kk MSC 2558 L., & L
Bz, REShiz=7 Y Y —AB#E~ A 7 1o RNA ORI 21T, BFIZL D, &
DUVNIERZEIC K D RBLOZEE FEET b,

(3). B MEHEHEMSC &b MESEARNEMIE (HUVEC) & o3LEER 21TV, &4,
FalBESEAEE & 2 WIS ORFEZ 1T O,

(4). HWVEC IZRESNe=r vV YV — LB~ A 7 2 RNA D MimicRNA & N U A7 =7/ T3
N L 0B, MAEHTERED D\ WITIESEORFEEZTT ),

(5). MEENT-=r Y —LE#E~ A 27 12 RNA 251 lentivirus vector Z FfiH > MSC
WWIEEBAL, =27 VY —LDEWNEITD, #—7 v hO~A 27 v RNA EAEDHEIET S
DRRENT S L 3RIC, Mifadh~ N U 7 A BICERFR L7 HUVEC (=7 Y Y — A& L, M
BHENEE I NS DMET 5,

4. WFIERE

(). MEFEICBIE LTS LB bi b Ty o b s
miR-126, miR-135b, miR-210, miR-9, miR— e o
1056 % —4 vy h& LT,

Wiz, HIlRENTWHIERE MEBEH K

MSC ZR5# L. i ByETh o m & # /A1
HLTWwaElEbhbdxzr VY —2K)

7Y — A~ A 7 2 RNA % q-PCR T
CHBLOMNT 21T -7, (X 1)

R R Oz By b Lz v Y

— MBI HER SN O, niR-126, & &0 - B
miR-135b, miR-210 TH o7~ miR-9, miR- © - B0
105 1%, #Flc= 7 VYV — A TORBFERN
TERoT2l20, Z—7 v E)h BRI
AHZEE LT,

FEE L LC. miR-126, miR-135, miR-210 ®
3OD~YA 7 RNAICKDZ L E LT,




D A ek
Ot MNEEEH KR MSC &5 B R< B D Ba S =D, mik ’
L, s B, RESH T
=Y —LHE~ A 71
RNA DFEBUIFNT 21T\, R
K OMEIRIZ X D RBLOZE %R
AET 5,
miR-126 |33 T b M )
ZEH  miR-210 IXEAEZEN &
V. miR-135b |Z4FEERIC &k 5 7=
IR EERENH DL EEZD
Nz, (K2)

(3). Nl ORI ZE R AR & & B IFRES SR Al (HUVEC) & o LS 247V, & 5T
E HREEFEAEAE & 2 O TN O RREE AT 9
SEEAHIBLIEL TIE, MSC 7x10°cells BE L 28x10%cells BETIZ, 28x10%cells FEIC ISV T L
BHAENLIVFEINATWD Z BB SN,
Image] angiogenesis analyzer Y 7 bk % F W 7= fifHT X OSSR GHFEAT O FE B CTlik. MSC

28x10°cells BEIL. DIEE  m3. Huvecemsusmic & aMSCOMEHAENTE -
(Nb Junctions) |ZF3U T,  MSCHET CHUVECOMERENRHEAEIVE.

e N ]\ o —)L & ttﬁi L’Cﬁ Ney gllveCo ntrol MSC 7x10° cells MSC 28x103 cells
BEZRDI, £, MSC
7x10°3 cells & 28x10°3 - -
cells HECHLAEELEZRD ﬁ @
710 (12 3) .

|l N ﬁ’lﬁ FEPS F"i 5 % /("f‘lﬂ fied ﬁ3 Nb Junctions ($}2)
AT T 570
(=N *Tfﬁﬁﬁﬂiﬂ’ﬂi&ﬁw\%f‘
DT ENBZBI, IR

Nb Junctions

WFEE7 V% in vitro T "
BETLIZENTELLEE . '
AbD, Y

(4). b MEEFEFIRNEMIE HUVEC) I, RIESh7-=/ Y YV —AE~A 71 RNA D
MimicRNA % b T U A7 =7 ¥ a A X 0 B S8 & FAEIRED D WDIZIHI S O
AEETT
e S .

A LT MimicRNA [, miR-126, 0 o NAZHUVECESA LI MR -

miR-135b, miR-210, miR-126+ iR 126+ 135bMEE E. miR-126+135b+21004EE B A MER4E
135b, miR-126+210, miR-126+ NI GFEETNTVWD C ENBRENE,

135b+210 DA EIT -7,
JERE B E2 Tk, miR-126 +
135b OFLAH L. miR-126+135b
+210 OFAEEAMAE B AEN X oA
DIMIHFESNTND Z & 2E mimic126 ks,
gZanl, (X 4-a) - Z) .
Image] angiogenesis analyzer
Y 7 N & TR e O
BrofE R ik, Sicis vy 5% @ \ ! \
(i\ = :/ I\ = ‘——/I/(l: tt$§ LT\ mimic126+135b mimic126+210 mimic135b+210 ‘ mimic126+135b+210
miR-126., miR-135b. miR-210.

miR-126+135b, miR-126+135b+210 AN EZELZRBDT-,

HREICBWTIL, 2 hr—/L L il LT, miR-126. miR-210, miR-126-+135b BNAE
FEEROT, (K 4-b)

mimic210 mimicN.C.




[E4-b. Mimic RNAZHUVECIZEA LTz MEETENE DR :

FIEFCHNTIE. I> hO—JLEHE LT, miR-126. miR-135b. miR-210.
miR-126+135b. miR-126 + 135b+ 210h' ME SR & EM L TLVZ, ERAIC
FUWTIF, > O—JLELEE LT, miR-126, miR-210, miR-126+ 135bAMME
FESREEERL T,

Nb Junctions (5E) L Tot.meshes area (M)

Mimie anaina o

Nb master junction (sH2%)

(5). MSC HH¥e=/ ¥V V—ALDhi 8, XL X7 B E5-a. FEETEA LIEMSCHBET 27\ — AONTABRATRER :
E%‘, NTA, Qubit —(ﬁg;’;ﬁ L\ Extracellular Extracellular Vesicles (EVs)Difs & L TFBRRIVEETE D 1z,
Vesicles (EVs) D#ilE L L CH/E R WEE T
Hotz, (K 5-a) 1
HUVEC ~Dx VY — A 52X Y HUVEC @ 21
ffast< s U 7 A ETO tube formation 2ME
XN NSC k=7 VY — Mz X D mEH A
REDV R S 7z, (X 5-b)

Lentivirus vector TOFREEANEZIT - 7=
MSC, KUY EZHBEIN LIz VY —LATlX
proangio miRNA DIEHLAHEFR L T 7z, T, ] .

Concentration (particles / ml)

Flo 7 vV —250 HIVEC ~DO# 51T X0 Hifa ° L
S~ U 2 A L TO tube formation 2MEME S seom
i, (X 5-c)

[5-c. Exosomeif5(C LBHUVECDtube formation :
BEFHEARZIMSCHEDIT OV Y — A(LV)DAMIBE(LF A X MSCHE
TOYVY—A(CV)PIOYVY—LIFESEH(NC) LB L Ttube formation'2
HEENTND,

E45-b. HUVEC®Dtube formation##Af#sR
Extracellular Vesicles (EV) {85850 IERSEE(N.C.) LD EIMEH
43R (Total tube length) (CREENRSNIZ.

25000 Total tube length

20000 |_ '

10000

5000

EV N.C. +pep 05



Bench to Bedside, and the Bedside to the Bench.
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