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Elucidating the role of long non-coding RNA in vivo by genome editing

3,800,000

RNA  IncRNA
IncRNA LASC
NF-k B
LASC

RNA
LASC
RNA

LASC IL-6 GM-CSF
IncRNA
LASC

RNA non-coding RNA 20,000
RNA
RNA

Recent advantages of transcriptome analyses revealed that non-coding RNAs,

especially long non-coding (Inc) RNAs, are transcribed across genome and involved in various aspects
of biological processes. | have identified a novel IncRNA that positively regulates inflammatory
cytokine expression and named LASC. LASC is required for the expression of inflammatory cytokines
such as IL-6 and GM-CSF. Recruitment of transcription factor NF-kB was strongly reduced in LASC
deficient cells, suggesting that LASC could regulate inflammatory cytokine expression at
transcriptional level. In order to clarify the role of LASC in inflammation in vivo, LASC knockout
mice were generated by genome editing technology and showed resistance to endotoxin shock.

RNA




GENCOEDE FANTOM
20,000 RNA
non-coding RNA RNA non-coding RNA
NcRNA
small non-coding RNA long
non-coding(Inc)RNA
IcnRNA
INcRNA Ezh2
ES
RNA-seq
INcRNA
INcRNA Carpenter S. et
al.2012 Science, Krawczyk M. et al. 2014 eL.ife IncRNA
INncRNA
RNA IncRNA
INcRNA LASC TALEN
CRISPR/Cas9 LASC
RNA
RNA
LASC
LASC RNA
A SV40 late poly A
LASC
Cas9 LASC SgRNA  T7
in vitro RNA 5’ A
5 3 1,000 800 LASC
homology arm Homology arm A DNA
lambda exonuclease DNA
SSDNA C57BL/6
PCR LASC
M-CSF
100ng/ml LPS 1pg/ml Pam3CSK4 5 LPS
RNA cDNA LASC LASC
PCR
LASC invivo
LASC
20mg/kg LPS
LASC
NF-kB LASC NF-k
B NF-kB
RNA 1
LASC Restriction Enzyme Accessibility
Assay RAW?264.7
LASC shRNA LASC



100ng/ml LPS

EcoNI
(® ¢
LASC
C57BL/6 Cas9 RNA LASC
SV40 late poly A
LPS
LASC
LASC
T 5
WT allele I s
Targeting oligo (ssDNA) Sal -
SV40 pA
Kl allele ——{-
Pmer
A LASC
LASC
é 0.008
g 0.006
3 owr
@
g 0.004 WKI/KI
g
& 0.002
2 LASC LASC
LASC LPS
LASC
100
80
%i o | o\ v_____
g 40
@
20
o hr—rr—rrrrrrrrrTrrr
135 7 91113151719212325272931
Time after LPS administration (h) (20mg/kg. i.p.)
LASC
LASC
Restriction Enzyme Accessibility Assay IL-6 TNFox
LPS

LASC

IL-6 TNFao

DNA

IL-6 TNF
sgRNA  ssDNA
A
LASC
LASC



LASC
NF-kB

Control shRNA LASC shRNA

LPS® 0 1 3 5 o] 1 3 5

Uncut
IL-6
Cut P
o 15
.
= 1
=
o
j=
205
=]
[&]
0
TNF Uncut Jp | S - e - . - e -

Cut | s SN0 S e & = - -
.

1

0.8

0.6
0.4

Cut/Uncut ratio

02

0

Restriction Enzyme Accessibility Assay

1. Mitsumura T, Ito Y, Chiba T, Matsushima T, Kurimoto R, Tanaka Y, Kato T, Uchida K, Ito T,
Yamamoto K, Eishi Y, Kitagawa M, Miyazaki Y, Inase N, Asahara H. Ablation of miR-146b in
mice causes hematopoietic malignancy. Blood Adv. 2018 2:3483-3491 (#, equal contribution)

2. Mochizuki Y, Chiba T, Kataoka K, Yamashita S, Sato T, Kato T, Takahashi K, Miyamoto T,
Kitazawa M, Hatta T, Natsume T, Takai S, Asahara H Combinatorial CRISPR/Cas9-approach
to elucidate a far-upstream enhancer complex for tissue-specific Sox9 expression. Dev Cell 46,
794-806, September 24, 2018

3. Chiba T, Ito Y, Asahara H. Post-transcriptional gene regulation by microRNA and
RNA-binding protein. RNA and Transcription 2(3) 16-23 2016

4. Nakasuji T, Ogonuki N, Chiba T, Kato T, Shiozawa K, Yamatoya K, Tanaka H, Kondo T,
Miyado K, Miyasaka N, Kubota T, Ogura A, Asahara H. Complementary critical functions of
Zfyl and Zfy2 in mouse spermatogenesis and reproduction. PLoS Genetics. 2017 Jan
23;13(1):e1006578.

5. Vol.9 No.1

6. CRISPR/Cas9 Vol.33 No0.22 ( )
200 (3396) RNA

1. RNA

2018 11 2 -3

2. Long non-coding RNA
20 RNA 2018 7 9 -11



3. RNA
2018 6 24( ) 26 () 24

4. . RNA 8
Orthopedic Research Club 2017 11 3 -4

5. . RNA 4
2017 10 13 -14

6. Chiba T, Asahara H. Regulation of inflammatory cytokine expression by long non-coding
RNA LASC 19 RNA 2017 7 19 -21

7. Chiba T, Asahara H. Regulation of inflammatory cytokine expression by long non-coding
RNA LASC 43th Naito Conference 2017 6 27 -30

8. . TALEN

39 2016 11 30 -12 2
9. . TALEN

38 88
2015.12.02

https://www.tmdusystemsbiomedicine.com/

)

©)

Hiroshi ASAHARA



