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Single cell analysis of cell diversity during skin wound healing
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microRNA

The skin wound healing process consists of an inflammatory phase, a
proliferative phase, and a maturation phase. In recent years, functions of microRNAs have been shown
to play important roles in wound healing, scarring, and in the response to infection. Various cell

types are involved in the initiation of scarring; however, analysis of skin wound healing at the
single cell level has not been reported. In this study, we established spatial transcriptome
analysis and performed functional analysis. We then identified inflammation-related genes. We
believe that the results of this research will lead to the elucidation of the molecular mechanisms
that underlie new cell-cell interactions and cell differentiation during skin wound healing.



¥ X C—19. F—19—1, Z—19 (@)

1. WFERHE S YO 5

(1) BIEBFFAICBE 53 2 MBIE 2% Ao, REZEMBICHIE S T 5, B2, BRSICIS T A E 4«
OfffE (1 fa, > 7t n) OEMEEZRERER - 0 TR L, Zkooiy7e AR % T3l -
HIAEEL IR 2 B L 72 i duiE, TRREDIIE 2 RIRITEH <ERCHIIA L OB L v,

(2) ZHNETRET., AE - A A =20 72T L assie 2 L <& -, EiaT

FEBUZOWTIE AR GRRRSRIasE, v ) 2 H O CafEiB s BT 217\, AMEEL
BT A EZ, o Ry NI—2 2L L TE 7, LML INE CTCOBEGFERINZ
Tl RAEHEFECREE OFRIE(L DL i & 72 20 Bk (BUNERER) (23610 2 MR SRR O figbir 1 38
LW, 185 T, ZH OB EMNTATRE & T 2 EINCBEROMEEEDS IR D & L TEND R
S T&ET,

2. e EM

AWFZED B WL, RIERIGIHEERRIZI T 5. 1 MaRER b NGBS -3 B 0 /> 71
BAMEDRRIATH 5, & LT, MEFICIIREE L AR S eV BB TR W TRERA
bz 2T 2RO MEMEEZABIC L, EEAGIEREEE K ORHEL D5y T A 1 = X X & FEICH
LT D, BAERIZIZLITCTH D,

(1) MO B E B L= v 2V VR IZ B3 2 fEMT FEA O A 4R,

(2) UINERBEIZ I T D M R AR AR OBERERRNT,

(3) FBIIIE I ONTHBIE BB AR T D[R,

3. WFZED Ik

(1) KEBASIREET L~ A

~ 7 AR RS T UL, TR . a2 N A THREB L, B 4 mm D4R R LS 2
WTC, REFT k& G2 L CERT 5, (Bl ESN-~ 7 20 R ERIETEREIE X, 2EHIR
BEZEERET D TREM (5% 1~3 B), WIFMBSHBEIR S i) (ZE5% 3~7
H) . WENCAEE SN EEN DR EIND TR (ZE% 7~14 B) (2oESh, 1B
BITITIE (ZB% 14 BLKE) B3EHLN5,

(2) FERAREZ W= v 7V ViRET

mRNA (27 > & DTN —a— REATHEGTE VT o e Vi 217 5, BRI FIEET

LTH D,

O a7 Fr—EEOREEE O CEREREEEEZ > 7 v b T 5,

©® mRE—APik (Miltenyi Biotec) ZHWCHEARSHEKOFE~ Offa (w7 a0 77—
%) EoBELT 5,

@ C1 (Fluidigm) ZHAWTI o 7w/ VEBER R —7 2 (NGS) H cDNA A4 75
V—{EfZ4TWV, 94 7TV —WEERFET 5,

@ NGS (Illumina) ZMHWZ@EM N7 22 U7 h— LT &4T 9,

(3) ZERI T A7 U N— AfRMT

Visium (10x Genomics) I, MFkICIS T D@ n TRRIFEATOMNEFREIE T 52/ N T

27 )T b= LENTETH 5, F 2 TAFFETIL Visium Z W THEBEMAT 2470 FHRRPALE

T H A& B L7200 R BEIC I 2 B ENE s T3 BT 217 9 . BARM 2 5B FRe Th 5.

O A VR K TRHERE - MEREE LR 7 v E OCT 28y s Rae v Ta#id
60

LI (10 pm) Z/ER L. RNA 567 v — 7 DN SNIZRRA 7 A4 R 7 A RiZ#gt

60

HE Yetat%. NGS H cDNA T4 77 U —1{ERLZ1T 5 72012, BEREZ Tk 2 ok 9

60

NETEHRAAT G- S 7= NGS Hl cDNA 74 77 U —ZA{ERI L, NGS (I1lumina) Z FVNCEaLHE

TR0 )T N—LEIT .

NGS T & 0 &7z - REEHREZ HE PRABICER, FEBRE T ORBE LG & ME

L. XA AL T H~T 4 7 ARNTEAT D,

© ® © ©

(4) 7+ PCR(gPCR)

FeJERIER (AL 6 mm) ZIRIKZEFR CEURMIR U721, TissueLyserIl(Qiagen) % HWTHy3
%, D%, RNA ZH1H L (Qiagen). cDNA &% (Thermo Fisher) #1795, & L7- cDNA %%
L LT QuantStudio 12K Flex (Thermo Fisher) % VT gPCR 1T 9.,



4. WF7EEk R
(1) > e LRT
FIERIHBIZR T D~ 7 a7 7 — U0, AR, #E IR oGk b 7e & 24k kBl 2 - T
By —WEEINCFOY T EATIT M /a7 r—Y (K~ 77y —2) LT M2 <
a7y —y MREE~I7 BT 7 =) ICHINTW5D, HEAECIE, thoEE2HT5
~ /a7y —=UHHFEETDHEEZILNTNDN, RIEFEMARY 7 X A4 T OREITIEE > TR
W, £IZTC, ZEH% 3 BEICHFET D~ 07 7=V O EMAT 5720, o7tk
FRMT 2 3R T2,

T, EEFHEMD F4/80 RUT 4 T~ v 77—V ORRETO, EMROFEEZBRGEL
7o FTORER, +ORBOEEE~I 0T 7y — VMR T AN TE T,

WIZ Cl ZHWTY U 7R cDNA T4 75 U —{Efl 2 Aar-, £9°. 7L
— MR L2~ v 7 7 —UEFA L, A HEARIEZ AV CGRIDIREEO MR & | 9 EaiK
AW T, FORER, A7 L — MO AN EZERT 52 LN T,

RBIZ, C1 ZHWT cDNA A4 77V —{ERUCE T LTz, TO/E., o EsRo7z
cDNA T4 7T V) —ZEll4 25 2 LN TE oz, TOHEAE LTL, C1 ¥ETh s L < I3EH
HICHIfE SR & T D b L<IE, RNA AR+ Th D 2 g S iz, 5%I1T, st
Z < TeOIZEEMALZ W 2> o TV AR 21T 9 5%, FEOWENPMELZ X TS,

(2) ZEM R T 27 U h— LM

AR 7 v (1, 3. 7. 14 H) ZHWT—#O Visium BT Z21To72, TORER, £V
TNCBT DI TAZ—EROE T T AX—ICBOWTHREICERR ES L0 b i#Eis+Eizon
T TFROFEREGT,

1 H (87450 3R (B4 TH (BT 14 B (B

75 24 —1(0)

77 A4 —1(10)

7T AH—1(374)

7 AKX —1 (110)

7 A K —2 (128)

7 2% —2 (10)

7 2% —2 (80)

7 AL —2 (118)

75 A —3 (23)

75 2K —3 (178)

77 AH—3 (237)

75 A —4 (8)

7 Z A% —4 (10)

77 A4 —5 (100)

2% 3 HE® Visium fATICOWTEHEMRGET 2 08B H 5, ZOMDY T IZ2NT
X, BIEO L Z A, MERERENTZITZADEEZTWD,

—J . RIENEE L2V PU T KO ~ 7 AHRLERR Y > 7 L% VT NGS FRNT 2170,
ﬁﬁ&@%ﬁ%@ﬁﬁ%@%ﬁ%ﬁﬁ%ﬁoto%@%%\L%7ﬁﬁ@ﬁﬁﬁﬁ%%%mmm
DL,

7 B BICRBET BT, BERAICEE L CW A REMEZ SV, £ 2T, Visium fEHT
TRE L@ R L PU.1 KO ~ 7 AR ClRE L= RIE « RS FREARE LTz, £
DOFER, BRRIERFIRHER S & Ll A ZRELZ (K1), S5, KEAE
RIS T 285 T A ORBIBEREMNTZ oPCR ZH W TR 21T 72, T ORISR, IEWK
JE &bl U CAE% T HEURE, AEICEBLEA LT (K2),

151 ok
% % [ ]
° o ry
510- Y
g —
E [ ]
° @
* (AN 3 < A N 0-—._|'—"I‘.? T T T
1 Visium é—fﬁﬁb\f:ﬁ1ﬁ% A %ﬁﬁgy? I:}g:t ! D:ysafZerin;:ry “
% 7 HHOABIZ BIa T ASEBARY b B2 gPCR ZHWIEET A
(Rt) 2 2EGEDTz, ETRITHEBRTH S, DFEBURAT




(3) L

Visium (ZHUEMEEL (55 um?/spot) (2RI DB T RE LT T D720, v 7B L~ uZ
B OIBELGFRAZAELETHEND D, Ry 7V AN, Visium TIXFETE
IR TEDN UINFE LR WV OBE FRIEEZMETE DAY v MR3® D, SHITV I
BAMNTRER & Visium MEATAE R 240G U C, MR E S S - MR EER 25 E L C, 36
R A=A LERAT 5,

A Bl I RH SN TR KB 59 2 EHER SN DB A 120 QISR BLMIE & [F &
L. SHICHEBFSE~ T ZAZER L T2 ES ST 5,



7 4 2 2

Wang Z, Komatsu T, Ohata Y, Watanabe Y, Yuan Y, Yoshii Y, Park S, Mori R, Satou M, Kondo Y, 20
Shimokawa 1, Chiba T
Effects of rikkunshito supplementation on mice: analysis of oxidative stress resistance and 2020
lifespan
Geriatrics and Gerontology International 238-247
DOl
10.1111/9gi .13848
272
2020
619-624
DOl
Mori Ryoichi Tanaka Katsuya Shimokawa Isao 60
Identification and functional analysis of inflammation-related miRNAs in skin wound repair 2018
Development, Growth & Differentiation 306 315
DOl
10.1111/dgd. 12542
de Kerckhove M Tanaka K Umehara T Okamoto M Kanematsu S Hayashi H Yano H Nishiura S 10
Tooyama S Matsubayashi Y Komatsu T Park S Okada Y Takahashi R Kawano Y Hanawa T Iwasaki
K Nozaki T Torigoe H Ikematsu K Suzuki Y Tanaka K Martin P Shimokawa I Mori R
Targeting miR- 223 in neutrophils enhances the clearance of Staphylococcus aureus in infected 2018

wounds

EMBO Molecular Medicine

9024 e9024

DOl
10.15252/emmm. 201809024




Umehara Takahiro Mori Ryoichi Mace Kimberly A. Murase Takehiko Abe Yuki Yamamoto Takuma 68
Ikematsu Kazuya

Identification of Specific miRNAs in Neutrophils of Type 2 Diabetic Mice: Overexpression of 2018
miRNA-129-2-3p Accelerates Diabetic Wound Healing

Diabetes 617 630

DOl
10.2337/db18-0313

69
miR-142 small GTPase 2018

46-52
DOI

3

2018

233-237
DOI

12 1 3

miRNA

50

2020




miR-142

109

2020

miR-142

42

2019

Ryoichi Mori

Inflammation-related microRNAs regulate neutrophilic functions at S. aureus-infected skin wound sites

The 3rd Joint Symposium between Nagasaki University and Wurzburg University

2019

miRNA miR-223

2019




miR-142

108

2019

Mori R, Tanaka K

Attenuation of age-related fatty liver pathogenesis in miR-142-deficient mice

Gordon Research Conferences-Tissue Repair & Regeneration

2019

miRNA-223 Interleukin-6

18

2019

Role of C/EBPa -miR-223-Interleukin-6 secretion pathway at Staphylococcus aureus-infected wound sites

107

2018




miR-223

41

2018

miR-223

2018

Mori R, Tanaka K

Comprehensive identification of wound healing and inflammation miRNAs reveals a key role for miR-223 in neutrophilic
clearance of S.aureus at wound sites

EMBL Symposia The Complex Life of RNA

2018

(MORI Ryoichi)

(30509310) (17301)




University of Bristol

King’ s College London




