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Investigation of TERT expression and development of a novel targeted therapy in
ependymomas
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We investigated a large number of surgical ependymoma samples for the
presence of RELA-fusion and TERT expression. We found RELA-fusion in the majority of supratentorial
ependymomas and elevated TERT expression in all of them. To investigate the mechanism of TERT
overexpression, we generated a luciferase construct with TERT promoter mutations or rs2853669 SNP.
We found that the transcriptional activity of TERT promoter affected by the mutations or SNP was
variable according to the length of the promoter region. In order to make a mouse model of
ependymoma, we generated conditional double transgenic mouse by mating Nestin-Cre and Cag-Cas9 mouse

and lentivirally introduced a RELA-fusion together with a sgRNA for Cdkn2a into the mouse brain.
This resulted in development of mouse brain tumors that histologically resembles human ependymomas.

RELA TERT



JPMNG 108
TERT
TERT 2 hot spot
TERT
TERT RNA-dependent RNA
polymerase (RARP)
RdRP
TERT
TERT
TERT
TERT
TERT
(n>100) TERT
TERT
TERT
TERT
(PDX) RELA TERT
RELA
TERT
TERT promoter TERT
Cllorf95-RELA TERT 88
ci1 ;E';CETA FISH 19 Figure 1A. Genomic status of supratentorial
o= ependymomas
(Figln) o4 O A S L
TERT mRNA Local dagnoss ~'333ﬂu:‘333n3333ii. 1
TERT wwweew
(Fig.1B)
TERT

Cl1orf95-RELA

NE EEEEBE
[+ - I



TERT

TERT promoter
113 3

TERT

SNP (rs2853669) TERT promoter

TERT

TERT promoter mutation  rs2853669

TERT promoter 311

1 163 474

promoter)
SNP T

C250T

C (T3490) C228T

exon : . .
(TERT core .
rs2853699 "

Figure 1B.TERT expression in ependymomas
(PFA and PFB; posterior fossa type A and
B ependymoma, RELA (-) and (+) ST; RELA
fusion negative and positive
supratentorial ependymoma)
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Figure 2.Luciferase reporter assay of TERT core promoter

45

HEK293T

w

N}

’—_T—|
L]
= —
]

-

Relative Luciferase Activity

o
o v Rk N O w oo A

TERT
TERT promoter
rs2853669

promoter
6 TERT
C250T
rs2853669  variant T349C
TERT promoter core region (474bp)
TERT
TERT
promoter
TERT promoter
rs2853669  genotyping
rs2853669
SNP  TERT

RELA TERT

RELA
RCAS/tv-a

SNP(T349C)

SNP C228T

Relative Luciferase Activity

C228T
C variant

SNP
rs2853669

474
0.9
>0 TO8G
207
<
Py 0.6
S 05
D

G 04
=1

1

474
2.5kb
C228T, C250T  TERT promoter mutation
HEK?293T
TERT promoter
(Figure 3)
(Figure 2)
C250T

Figure 3.Luciferase reporter assay of
TERT promoter (2.5kb region)
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Figure 4.Representative images of H&E stain (Left and middle panels) and RELA
immunostaining (Right panel) for mouse ependymoma lentivirally induced with RELA
fusion and Cdkn2a loss.
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