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Proposing epitranscriptomics control to manipulate from development to aging
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The elucidation of molecular mechanisms in the development after
fertilization, cell differentiation, and growth of individuals has been speculated to play an
important role in the disease development and the creation of therapeutic agents. The control of
gene expression by the post-modification of RNA is involved in the regulation mechanisms, We have
challenged the elucidation of mechanisms by using basic analysis technology of the modified base in
RNA. We showed that the expression level of 5-hydroxymethylcytosine of RNA in various organs
decreased with aging. Moreover, Ten Eleven Translation was involved in the control of the RNA
modification. This study revealed a part of the importance of RNA modification in the aging of cells

and individuals.

RNA 5-hydroxymethylcytosine ten-eleven translocation



¥ X C—19,. F—19—1, 2—19 (58

1. WFFERRAA Y P DT 5

FEEH I CRZBl L, 2-oxoglutarate, Fe(IT)-dependent oxygenase domain % 49 % AlkB
family #/z 1 & LC ALKBH3 <° ALKBH8 27 n—=7 L7z, F£7= ALKBH3 2% X F /11l
tRNA % il 2 F A4 DR EZ A L, tRNA O A F Az L0 Z o7 ORI % |
HExpZ L&A LT, —J).ALKBHS |I 2-oxoglutarate, Fe(II)-dependent oxygenase domain
& & H I methyltransferase domain 4 L. RNA ZZH5ICERT A BEREEERRT 52 L
L LML Lz, L7 ALKBH8 / v 7 7 U b~ Ad, ZOFEN A 7 )V OIEANZIED
f\ikﬁitiWX%W%ﬁ#EL¢é< HEEERE LS > TVWH I EERRALE, Zhb
DRFFERRIT K0 | A OFEACE MR E, HEREFEHL & I O BREIK T2 ) T RNA 0%
fﬁ@ﬂ%ﬁﬂﬂ:iél_fﬁ%%ﬁ HWEEHRIE CHI I NIV A VT NIT ALY 2R T 47
AL RRRICEBERBEEZH U TV D L DGR E LT, T ORFMHA~OEMBLEMIE 2 BtA L
7=

2. WFFEDOHW

DNADY v D 5D A F ML L DB FHREOHIEILI= Y =T 4 7 A LMEEINT
W5, ZOTEY 2 RT 4 7 ADAF )b~ —7 (ZRAEDOBRRIZB VT, B eSO
RENZEHDS TWNDZ ERMBIN TS, —F, RNA b ZERREMEZ T TWD Z EiTEH <
AL TWEDN, TOEBENBRIHEMERESI N TV AN Z L b H 0 | 2R E4Y)
FHEEICOWTUIARAREETH S, 2T EEORENSZLICELBRETIE, =Y =
IT 4 7 A K DHETZ T TiEe <. RNA DR RKOERiOX A F I v 7 edfb e, ZiuzfEd
2R B OFNREI RS DBERE L TV D ] L DR E LT, AR TIR., Zo4Emily a2
i#éﬁﬁ%(1)RNA%%W@Mﬁ%&m%mwtRNA%%wﬁ@ﬁ St - MEREAIFRRT
(2) &ffi RNA OFRIE., (3) RNAEAiE Z o 7 EREHIE & OREM:, o+ 52 &
ZHHETHLDOTHD, ULV AEMORENLEMICEDLBER, ¥ NTF A7 VT
FI 7 2] 2uvH RNA O% RANERIIZ X 5D % o 37 HOFRBFSEEICZ vEfEhTnws =
L ERRET D,

3. Wik

ARFEVZETIEX L IZRT L2, (1) ISR, ko2~ 7 2% FU T RNA
DAESZ B D IFZERE - #ﬁ%&éﬁﬁﬁﬁ%ﬁﬁo (2) RNA &6 & & > /R 7 BRI & O BEM: O fif
Hr (3) MIfRZALIZHE D RNAERFOHT, 21TV, ZE R T 27 U NI 7 ARAEMOIEEN
HEALICE D MREOHIEICEDL D = L Z#8ET 5,

@ [ue) ® @m

1#mfa 2f\fa 16#0fa AE#ERY

E10.5 E13.5 E16.5 E19.5
= BEHR
B S RNA?EHH:}R?I/#/M:}

20E0%_60EIY ﬂﬁr L s

b b ARHEEF A Vi
(b7 —H— ) «q +. ) =p NGS

5 8y Ry ﬂ%&sﬁé L (Rt - 1

Zay b
| RNATBR & 5> /<) BERBIENE OREEORT (=R

L FomBict S RUAESO 5 i | = RO M

Y
| [TEFSYRIUT ISR HERORED HELICESBROHEIEbZ L ORE |

E1l. HRENEERT D -HOMRAAELHR

. R AR
(1) ZHEIIDBREUE, AR B b~ 7 A% VT RNA OIEZS B O REZER] - M8 FRAfRAT
B EHTEE & TR IR B PRI A= BR B T D RNA BRI IR DENT 21T > 72, % DR, Zhk
TRIEEN DS B S AT D3RRI 5 hydroxymethylcyotosme (hm5C) LUV DRAZE 72 ER-3FRO S,
*ji\ FAIRYNSZHMENIBIT A2 N T A7 VT b—Affiti 2 Tol2 2 A, K 1ITRT
TR E T T tRNA 75>£7‘£%EE RNA T& % small RNA 43235V T, hmbC DA BRI
9@?%&1&?75%@%&71 (K1), £72%FD hmbC O LUK TFIE, KELAMZ, /A, fili, BF



ige, B AS ARSI T b
RO LN, TR
T3 AR DR HEEAL
& RNA EffifR L~ L DK
T, ¥F12 hmbC & ORR %
RIBTHHDE o7z,
(2) RNA & & & >Ry
B BB & oo B D
figHT

tRNA @ hmbC £ & & v
NI EOFRIFRE L OB
& &R L=, F£7- hm5C
EAERT HEER L LT
DNA 2 B W T b
methylcyotosien (mbC) 7>
5 hmbC Z ARk 3 B IERTE
PERBH LN E N TWD

W3W a5W a7W
H26W 52W 78W

large RNA

15

3 sfss g §g

p | z zZ z z Z
)

€ O v Do i~ E =aE \'2- a < \,\2 > a:

5§§§§e§v355 %E%Engég %5%

small RNA “IW ESW m7W

2 11 [ m26W n52W T78W
7 = i
RO S T T T Y
RS § £ -
£ H

R1<wURAKBIZBITEI N TR 7 YT h— AfEAT
KD large RNA (mRNA, rRNA [i%y) & small RNA (tRNA
Wj57) 2k 5 RNA SRR OB &5 Hretic L 2 T

ten—eleven translocation (TET)IZZ&EH L7=, In vitro {238 T TET1 23 RNA 12 L C mbC 235

hmbC & Bl 5 =
LERBDE, £Z
< TET1 (2 & Y #l
EnD tRNA D
hmbC DRERE R &
X7 ERERN D
fEAT I D R Al L
Too TORER, U 2
v bBJ v b TETL
& SOt 872 tRNA
TIE hmbC L~L
DO (data not
shown) (Zf££9 in
vitro Z /X7 &
FRRZh =R D B H-H
Bonz (X24),
WAz HEK293 Hifa
Z M\, TET1 %
siRNA 12XV /7 v

-

Luminescence(RLU)

1.0x10° 1

8.0x10*

o
(=]
EY
=]

=

4.0x10*

2.0x10°

(=) (+)

B C
1.0:10° 1.5x10°
fly 5 8.010* ns. =
2
g g
g € 1.0x0°
E 9
1 c
v g
g} n
£ 2
E E 5.010°
3 3

0
7W 26 W 52W

0
control #1  #2  #3
TET1 siRNA

TET1

X 2 TET1 2§ & 5 small RNA 4> (tRNA) O in vitro & »/3
7 ERFRICHT HE

In vitro Z > /X7 ERFR)IEZ A) U 2 B> TETL & K&, B) TET1
SiRNA h T v 27 = 7 2 =3 HEK293 #ifd. C) &~ v A, kD
small RNA (tRNA) %W TITo7-,

7 Z T LTl HRERL L 72 small RNA %y (tRNA) 128V TiE, in vitro & v /37 EHRIR
MEOKR TN LN (K2B), X527, 26, 52 Wi~ ANfiH 3 small RNA lj4y (tRNA) %
HOWTATIZ Z D BEICE D & o R ERIFTGROR TR 6T, DLEORER LY | TETL T
KO HIHEI S4L D tRNA D hmbC 1E & X7 BTN R ORI BE R EF A R L Tnbs Z &R

R E T,

(3) MlEEILIZHE S RNAERT DT

WIZHIBEEIE & hmbC
& OB EME A R L
72, ZOHEBRTIIA
population doubling
level (PDL) Dt b
TR TIG-1 & 7=,
PDL OEIMZ AL, Hlfa
JERE D i A & R &
bt~ —0—Th b
SA-B-gal YetaBEEAm e
OEMME STz (X
3A), F7-HIREEENE D
EFbROLN-Z L
£ (K3B), flaEit
NEZ->TNBHEZEMN
NENTZ, ZOMAEIC
BT 5 hm5C L~UL D]

hm5C normalized

B
< 157 =+ 20
| .40
= © 60
o
= 10 :|*a*j| kkk
4]
£ FELS
-
=
&

e
°
S
=
w

by RNA bases

0.0005

0.0000

PDL

EEITH-T=E 2 A, PDL O hmbC LA DK TR R 67 (K 30),
PLEOKGET L 0 laCER (b & RNAEER O TREIZ hmbC L~ VO R3S FERE 9% 2 &
F 72 tRNA @ hm5C X TETLIZ K W IS4, # o X7 BEORREZGIE T2 Z L 2 502 Lz,



ZHAUT LD tRNA @ hmbC L~V DZEENT K5 & 237 BREUR T 235 laCfE ik o 240 & BEMR L
TWD ZEMNRmENT, 5%, 2O TET1 OREAEIEOHIENC L0 . BIRITHE ) IEa e DK
TNFEE T E RO NZHIE R DN DWTERCR L 72 o T,



RNA

69

2019

RNA
https://sites.google.com/site/xibaoshengli/home/yan-jiu/rnaepijenetikusu




