.

) <

The University of Osaka
Institutional Knowledge Archive

BIG1 is Required for the Survival of Deep Layer
Title Neurons, Neuronal Polarity, and the Formation of
Axonal Tracts between the Thalamus and Neocortex
in Developing Brain

Author(s) |Teoh, Jia Jie

Citation |KFRKZ, 2017, HEHwX

Version Type

URL https://hdl. handle.net/11094/67042

rights
PUEBRVWERIH D ERZABEMERNEERL /-
T, EXIIRATZEORBTOEN /AL TVWE
Note T, EXDTHRAZ CHFLDIHZEIE., <a

href="https://www. Library. osaka-
u.ac. jp/thesis/#closed”> KR KEDIELEHHTIC DL
/& TSREI W,

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



[Format-HO7]

MYXBEOMROEGE R UHYE

(hah#C4) TEOH JIA JIE

) K %
s -
R S A %}é%\
S
B & KBk 7ﬂf { = %ﬂ
B % KEAEHE /]7; % g
MXBEOHRDOES

BIGIVL, {E/-TRGTPHEE Y /N7 HASDIEENRS 2RI ETH Y, TAPAEREDRERMBERFOIDOTHS. B
ZIBIGIRIAR T A& 34T L . BIGIERHEBS L UEA TOMBEREMESLIVMEEENTH T2 LERML
7zo BIGIRIBRTATRHAMFEEBIVMEOREINPRIL, BB -0 OT7R M —2AERLE. HHEH
O BB REY, RS o — D R AREET RERNIOET SANcEM L, ELREKPOEHE, &
PR S BEAOIFRET RWAED Sz, BIGURIBHHBHE TIRAEE(LABEL . EMES IS 2 RBICHT 518
MUEERL TR P— P AL TRE L, ORI, EEFOIEONRHS L MEEEOFEAEIC BT HDLa—D
COEFLBTBBIGIOEHERL 2. FHEIIMRICBY SESFRCTPES S >N HOFBELIFHENIRDE
PR EFCEER S ERL. ENICETHEEA S,




[Format-P02]

woxXom R 0 B R
Synopsis of Thesis

K 4

Name

TEOH JIA JIE

BIG1 is Required for the Survival of Deep Layer Neurons, Neuronal Polarity, and the Formation of Axonal
S SCRE4, | Tracts between the Thalamus and Neocortex in Developing Brain

Title (BIGUFHRSHHAZ DML, KRR B IR IS DR ARIE O A2 17 & BUR & KRB O R O BRI AR B T do
%)

P D B

BIG1, an activator protein of the small GTPase, Arf, and encoded by the Arfgefl gene, is one of candidate genes for epileptic

encephalopathy. To know the involvement of BIG1 in epileptic encephalopathy, we analyzed BIG1-deficient mice and found that

BIG1 regulates neurite outgrowth and brain development in vitro and in vivo. The loss of BIG1 decreased the size of the

neocortex and hippocampus. In BIG1-deficient mice, the neuronal progenitor cells (NPCs) and the interneurons were unaffected.

However, Tbr1™ and Ctip2* deep layer (DL) neurons showed spatial-temporal dependent apoptosis. This apoptosis gradually

progressed from the piriform cortex (PIR), peaked in the neocortex, and then progressed into the hippocampus from embryonic

day 13.5 (E13.5) to E17.5. The upper layer (UL) and DL order in the neocortex was maintained in BIG1-deficient mice, but the

excitatory neurons tended to accumulate before their destination layers. Further pulse-chase migration assay showed that the

migration defect was non-cell autonomous and secondary to the progression of apoptosis into the BIG1-deficient neocortex after

E15.5. In BIGI-deficient mice, we observed an ectopic projection of corticothalamic axons from the primary somatosensory

cortex (S1) into the dorsal lateral geniculate nucleus (dALGN). The thalamocortical axons were unable to cross the diencephalon—

telencephalon boundary (DTB). In vitro, BIG1-deficient neurons showed a delay in neuronal polarization. BIG1-deficient neurons

were also hypersensitive to low dose glutamate (5 uM), and died via apoptosis. This study showed the role of BIG1 in the survival

of DL neurons in developing embryonic brain and in the generation of neuronal polarity.




