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Is DLK gene a trigger for neuroendocrine differentiation of lung cancer?
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Neuro-Endocrine differentiation (NE-def) is involved in the malignancy of
lung cancer. We have shown that the NE-def is triggered by the class 3/4 POU genes, but Its
expression mechanism is unknown. In this study we focused on the fact that the NE-def is suppressed
by the Notch receptor signal, and that lung cancer cells with the NE-def highly express the Notch
signal inhibitory ligand DLK1. From the above, we hypothesized and studied that there may be a
cascade that "DLK1 - Notch inhibition - 3/4 POU genes - NE-def expression” . As a result, it was
found that DLK1 expression has a limited effect on NE-def, but it is deeply involved in the growth
of lung cancer cells by another route mediated by growth factors.

DLK1



(Neuro-Endocrine

NE) ! NE
4 1
20%
NE
2 NE
NE
NE 3 4 7
POU (POU3F1 POU3F2 POU3F3 POU3F4 POU4F1 POU4F2 POU4F3)
NE 3/4  POU
3/4  POU NE
8 4 3/4  POU NE
NE NE Notch
* NE Notch Delta
like non-canonical Notch ligand 1 (DLKI)
NE DLK1
- Notch -3/4 POU -NE
(1) NE DLK1 3/4  POU NE
(2) DLK1 NE ( )
(€)) DLK1 Notch
2 NE 13 ( 6 3
4 ) NE ( ) 9 DLK1 DLK2 Delta
like canonical Notch ligand (DLL) 1 DLL3 DLL4 Jagged canonical Notch ligand (JAG)
1 JAG2 Notch receptor (NOTHC) 2 NOTCH3 RT-PCR
DLK1 Western Blot
@) (TKB12 TKB15 Lul35) DLK1
DLK1 guide-RNA CRISPR-Cas9
DLK1 (TKB12 TKB15 Lul35)
DLK1
Western Blot
(3) DLK1 + DLK1
DLK1 ( +1 -788~+1)
tdTomato
(TKB15 Lul35) DLK1

Living cell
DLK1

(4) DLK1 3/4  POU NE



DLK1 DLK1 +

3/4 POU NE
(CHGA SYP NCAMI) g (quantitative) RT-PCR
(5) DLK1
DLK1
MTS
(6) DLK1
DLK1
® (GRP IGF1 IGF2 POMC NTS GAL SST CCK TF) RT-PCR
gRT-PCR
() DLK1 Notch RT-PCR
NE DLK1 Notch
(DLL1 DLL3 DLL4) DLK1 NE
DLK1 NE
DLK1 Western blot
DLK1 DLK1
(—5%) [ 1]
[ 1] TKB15 DLK1
;; » g ‘353.2 2
‘r N =)
o P ee e
©
& 4 : ,
@) (TKB12 TKB15 Lul35) DLK1 guide-RNA
CRISPR-Cas9 DLK1
(TKB12-DLK1KO TKB15-DLK1KO Lul135-DLK1KO) DLK1
DNA DLK1
DLK1
DLK1
(3) DLK1 +tdTomato (TKB15 Lul35)
(—5%)
DLK1
DLK1 +tdTomato DLK1
DLK1
(4) DLK1 3/4 POU NE
gRT-PCR
DLK1 +tdTomato
ASCL1

DLK1 3/4  POU



(5) DLKI

DLK1 (TKB12-DLKIKO TKB15-DLKIKO ~Lu135-DLK1KO)
[ 2]
DLK1 cyclin D1
(CCND1) DLK1
[ 2] DLK1 TKB15
25
—~ @ TKB15( )
3 20
z B TKB15-DLK1KO /
8 15
5 /
[}
g 10
2
2 5 —
'_
0 ‘ ‘ ‘
0 2 4 6

Culture period (Day)

(6) DLK1 population 5% DLK1
DLK1
DLK1
RT-PCR gRT-PCR
DLK1 IGF2 (insulin like growth factor
2) NTS (neurotensin) minor population

DLK1 IGF2  NTS

>
Feng J, Sheng H, Zhu C, et al. Correlation of neuroendocrine features with prognosis
of non-small cell lung cancer. Oncotarget. 2016;7(44):71727-71736.
Lee JK, Lee J, Kim S, et al. Clonal History and Genetic Predictors of Transformation
Into Small-Cell Carcinomas From Lung Adenocarcinomas. J Clin Oncol.
2017;35(26)-3065-3074.
Ishii J, Sato H, Sakaeda M, et al. POU domain transcription factor BRN2 is crucial
for expression of ASCL1, ND1 and neuroendocrine marker molecules and cell growth
in small cell lung cancer. Pathol Int. 2013;63(3):158-168.
Ishii J, Sato H, Yazawa T, et al. Class I11/1V POU transcription factors expressed
in small cell 1lung cancer cells are involved in proneural/neuroendocrine
differentiation. Pathol Int. 2014;64(9):415-422.
Sriuranpong V, Borges MW, Ravi RK, et al. Notch signaling induces cell cycle arrest
in small cell lung cancer cells. Cancer Res. 2001;61(7):3200-3205.
Woll PJ. New perspectives in lung cancer. 2. Growth factors and lung cancer. Thorax.
1991;46(12):924-929.



DLK1

109

2020

DLK1

108

2019

DLK1 POU

107

2018







