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After central nervous system injury, compensatory neural circuit is formed,
and neural function is partially recovered. This ability is higher in neonate compared to adult. To
explore the factors that initiate the sprouting, and to elucidate the difference of initial response

after central nervous system injury between neonate and adult, we extracted RNA from cervical cord
of neonatal or adult mice 3 days after pyramidotomy, and performed RNA-sequencing. Inflammatory
related genes such as Ccl6 or Cd52 are upregulated in adult after pyramidotomy compared to sham
group or neonatal group. The inflammatory related genes are expressed in microglia in denervated
side of dorsal column in adult mice, whereas no microglial accumulation is observed in neonatal
mice. It is possible that severe inflammatory response in microglia is related to low sprouting
ability in adult. The above research is published in BMC Genomics.

RNA-seq



¥ X C—19,. F—19—1, Z—19 (d@)
1. WFFERRMA LD 5

FLE IR R R EGRICEE L 2R AHET 22 Iz ARV, L LR 6,
HL TR0 R 2R L CRE R MREEEZ KT 2 2 itk > T, HoWk
FEREMIER R OND L 3h 5, EittiRRIEEE ORET I AER O TR L Y 3132 5
O, RR A BETE O o TR I O R BRI IR RE % MUE 3 2 HIK % fEIH 3 2 & & 13X iR
FEGTT 2 HEUEEEORRIC O RS 2 REERH Y EEARECTH L, vV ATIEIKE
BHKIEGR I CEBEOBFHES =2 — v v 2 5t ¥ 3 BDNF 2AHfREEEICHETH 5
TERHLNTW S, MRREFMEEZFBT 2RFICOWTiEbr > Tk,

2. WHEDEM

ARZECIE, FrAE R CRRMREIREE OB ICBES T 28T AERRT 2 —K., Bk TIixFEE
EFORIEIMEN & WS RBAZ T T, D LT, HER & iR I aE S AR b2 1A o SHBH
COBEFRE T 77 AN BHETZ 2 LIk 0, WRERIEE 2GS 2 EE A0S 2 &
ToE LI, MRRAIKEEEZHET 2 ERNEZMEHT2 2 E2HBE L7z,

3. WHED TGk

FrAEWL(7 B & R8BIl ~ v Rk U CHERESEARUINTN %2 1T - 72, 18145 2 AR Ic sk ~ L
—H—%EA L., 85 4 HERICHBEEET 2175 2 & T FrER O TR X D ik [l s X
BRENE W L 2R L, 72, KEBTHKO~—1—TH2% PKCy D> 7 FLDiHKICX
b, GEREHEACIBIIT O K 2 WERE L 72,

JERHHEAYIN 3 HERICSHR2> © RNA ZHhiH L. RNA-sequencing (RNA-seq) % 1T > 7z, #4EW
b U TR CIEBESE AU N2 1OGEIRAIC R BIZE) L T 2B InF 2~ 7, % ORFRMIET
RAEBIHEERFORB LAR RO N 70, YEHEIZ ORI 2T 2 -0 YZEa1 &
1/m Y Tv—H—lbal O "EREEIT o7,

RNA-seq D FfTAEN & A TR O BB ICEL R O N=DE Emppl TH o727, Emppl
Dt % #D 7z, FEATIHIE T Etnppl 37 A B %4 P CRAT L LBRBRINT W 2720,
MACS ZH W THIER L BRDEM ST A ey A+ ZHEEL, E&F RT-PCR THRIE%
B U 720 #HBRSERIC Emppl FEBUMAE % 1523 % 72, RNA scope & H\>C Etmppl & ¥k~ 75l
fo~—71— & DLERMZ(T > 7, ETNPPL OMIIEN/RTEZF 25 72, §l ETNPPL ik %%
AEFEIL . R E AT o 7,

4. WrIERR

FAER, AL b ICERAREMAIT PKCy D> 7 F AL L CE D, EBESEARYI W o B 2532
AN, 7o, BRERM~ OB R EIZFERO SAMMAE LV S EFICHINL TH Y., LT
OHBMESHER S W,

RNA-seq D7 — £ %&b Lo, HAERD U I CIERSEARTIN 2 IGERIC LA D LI
KT 2B TR~ 25, MHKT 2 FUEORREEHZRL DI Ccl6 & Cd52 7217

Ccl6 Cd5

*x *x *
X *

& 80
— -+ RNA-
& | 60 >4
& S 40
B % 20
i .
= -3 -2 .
B * *
ﬁ n: \/\ - % — % . 3
1= o} S 5
g _ ’ o2y :
BY O 3
- -3 &R X 2
\ \ = g2
Log (FRAATIMIIEL(AAIR) & § 1
© O35 by X 58 Dby O 388 BT T B8 Dby
S HER Bk FER Ak

1 RAFUIEREHEIRNICRIR LR T2 EF £ MILETHIE PE<0.05 L R 5B F%
FRTRT . BEIRIE 215, A : *P<0.05, Wald or Tukey’s HSD test, n=3 or 5-6, FJ+iZ#z07%=,



f Ho72(R 1), Cel6 & Cd52 IR EBEHEARUIWTRECREINAICHRIL L FH L Tz, Cel6 & Cd52
&% BARIESESHEARTTW 2 1R IRIC R LR T 2 B oI I RIEREEG 723% &
%h R 2 AT CTH RIEBIED N2 T = 4 O FEDBFER I -,
FEEGTAEOMIE TR L T3 o0ifiNs -0, PIRHRZOGEMIcHZ I 70
7T D= —N—#nT Ibal & LEELRTOEREEZITo 72, LEEELRTD I B Lys6 F\» <
ODDBLTTY 7 F A TcE, LB T2 Ibal BUEMECHRIRT 22 EBRHL & 7
> 72(E 2), F7z. LACHIATIE AR C X AEBESEAR VTN £ 1C KB il 238 2 258 O R AN I 5

X758 Ll
| Ly86 . ..
m
4l
M

i

o
o
o
B

o
o
o
o

D 4 >

l 2 EJZ%*?JI#EﬁLJE?RE’Jk%ﬁiﬁ'—?é:@{x?d) Va=v4 U 7 ’CO)%EE “(E%ﬁﬁ’;zi@%fﬁd%
%9, Ly86 @ in situ hybr|d|zat|on(3_:lkls & lbal D RFBELF(IR)D _EZEE, Ly86tlbalt
Mgz &EEOH T, Ly86lbalilild%z B D TR,

L Cwizs, FrERcix bEdER IR oAb o7z, LA R LY, A CRETMRZER

517027 TOENEMSEL 5 & CTHRRRIEE 2 HE SN 2 A[REEYH 5,
JERESEARTINI 2 D FEBIZZE) L 0 bR & BEAO R CORBELH DT HBKE o7, H

Th Etnppl 135 d K E R FHAE %R L 72(R3)o Etnppl 1IZFTAERTIHIZF LA ERAL TEL T,

Etnppl
BTAEIR VS Bk YIRT VS X 88 Y1k VS X158 — =
(XFER) FTER) (FE) & 600
/Etnppl | JI" 400 RNA-seq
@ 10 | o 10 10 ; 200
a 8 ' 8 ' | 8 L
K ik 0!
= —
=24 4 4 e — =
S & 2 g 2 du ©300{ g
0 i 0 : g 0 ; M %
84048 2101 2 2101 2 ® &200]RT-PCR
Log (¥ A8/ Log (R4 RN  Log (Riéktll/ o X 100
ke
AT BB s 18 31 B3 AR BB T 2 0 m m
B AARXT BR) A IRXTER) AR BR) = g ;(q:/aﬁ @jﬁ:ﬁ;@ﬁ@@]&ﬁ
= FER  OBAE

3 HMERLBATREENELZERF A - #1EPE<0.05 2K TRd, HRIE2E,
4 : *P<0.05, Wald or Tukey’s HSD test, n=3 or 5-6, FIJ+iZ#EL %=,

AR CIZIERESEAR DI ICHBUR T L2 2 & 205, BB R ICPHEN @ TR H 5, 7%
FeYA P EREEEL GERTREEFARIZE T A Emppl 13BET A v A MEFEICHEL
Tz, MERFIIENT T Emppl BBAEOIKHEDOT A F a3 4 PREEMICHKRT L &,
ETNPPL 2% JE7E S 2 2 E DSBS 22 £ 72 W ETNPPL (X7 A b % A4 b iC X 2 i [al i o HfH ic
BG4 2[R S 5, 72, NUAKEEMTD emppl ZFH L TH Y, MEBZ TREEFEINT
WA AREMED B 5

SRIOHFFEIC X - T, MRRIBIEERZHET 2 BN 2 EHT 2 Ecofkit e ik 2815
HOEHRBE S Nz, F 72, 1855 R D B AR T D IR RAE RS RE B R 518 % B2 3 2 Al B



YE. Etmppl 2SR E % AE T 2 aJREWE2H O 2 & x5 7o, SBIBNT R FET 2 2 & T, BIEF I
ISR B IEIERE 2 ME 3 2 IR ORIIC D743 % L M I L B,

¥, AR D1 BMC Genomics #&1C 88, X #4172, (Hiroshi Tsujioka & Toshihide Yamashita,
Comparison of gene expression profile of the spinal cord of sprouting-capable neonatal and sprouting-
incapable adult mice. BMC Genomics. 2019;20(1):619. [¥] 1-3 X [FlF# X D X % —HZ L 72)



Hiroshi Tsujioka, Toshihide Yamashita 20
Comparison of gene expression profile of the spinal cord of sprouting-capable neonatal and 2019
sprouting-incapable adult mice

BMC Genomics 619

DOl
10.1186/s12864-019-5974-9

41

2018




