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Functional analysis of IFITM3 in neurodevelopmental impairments
MEREKE

Wl ;E3X (YAMADA KIYOFUMI)

LHEKXRE - EXEHMERRE - %

HEEES : 30303639

WFER R OBE (Fi30) -

s D 7 A VA EGLIRE RO - R BICEE L, MEKFREORIEY A7 2@ D03,
ZOTHEIXIZE A EDho T, RIFFE T, HiEMF~ T RAARAEHRY X7 L
4F K (polyl:C) Z %45 U7=JEEEMBREL Y A WV AEYET V& AW T, O ERE DIy
TR A A 27— 7 z b UFEEMEE S )78 (IFITM3) O E Z TSN LT, & Dk,
polyl:C LB X W 7 A b a7 ) THIKOPH = KV — 512 IFITM3 NiFE S, fk— 2
U7 M BAER 2 L TR EA RET D 2 L AVRR Sz,

WFFERCR OB (3530)

The role of interferon-induced transmembrane protein 3 IFITMS3) in the CNS is largely
unknown, despite the fact that its expression is increased in the brains of patients with
neurologic and neuropsychiatric diseases. In the present study we show the role of
IFITM3 in long-lasting neuronal impairments in mice following polyl:C-induced immune
challenge during the early stages of development. Our findings suggest that the induction
of IFITM3 expression in astrocytes by the activation of the innate immune system during
the early stages of development has non-cell autonomous effects that affect subsequent
neurodevelopment, leading to neuropathological impairments and brain dysfunction, by
impairing endocytosis in astrocytes.
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IFITM3-transfected COS7 cells.

WIZ, polyl:C FHFEMEAREF EEFEIZ BT
DAk — 27U 7 b R R AR A RE L
polyl:C L& 7 A k1 2"V 7 Hf D Ge k-1 1
(polyl:C-ACM) % FiHL L, #IKEFE 8 Aa
DIFRFE I RAE T B L at Lz,

[l MOCK

>
w

£
250 IFITM3

200
. = 200}
5 s
2 150
< £ 150}
4 5
@ 100f ©
o £ 100¢
5 2
c 501 ©
o) 50
g a

0

0
Polyl:C-ACM from
Ifitm3-- astrocytes

Control-ACM (%) 100 90 0
Polyl:C-ACM (%) 0 10 100

C D
250 6

[ Control-ACM % O Control-ACM

M Polyl:C-ACM < _I Polyl:C-ACM

T 200r S #
2 # I
£ 150} 2
5 ]
2 100} ?
S o
<3 -
@ 5]
a 50 5
Q
£
0 z

WT  Ifitm3* WT  Ifitm3+

Fig. 2. Role of IFITM3 in the polyl:C-ACM-induced defect
of dendrite and spine formation in cultured neurons.
(A-C) MAP2-positive dendrite length.

(D) Number of spines on neurons (PSD95 puncta per 20
um along dendrites).
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Fig. 3. Role of IFITM3 in the polyl:C-induced neurodevelopmental
impairments in the frontal cortex.

(A, B) Novel object recognition test .

(C, D) MAP2 protein levels in the frontal cortex of polyl:C-treated
mice.
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Fig. 4. Proposed model for neurodevelopmental impairments after polyl:C treatment.
(A) The impairment of neuron-glia interactions via the abnormalities of humoral
factors caused by polyl:C-treated astrocytes.

(B) Polyl:C induces IFN-B expression in astrocytes; subsequently, the IFN-B released
by polyl:C-treated astrocytes induces IFITM3 expression in an autocrine and/or
paracrine manner.
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