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Evaluation of KW, a novel NeuroD family :

a neuron-specific differentiation-related

transcription regulatory protein with basic

helix-loop-helix domain
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Basic helix-loop-helix (bHLH) transcriptional factors play critical roles
for determination and differentiation in various developmental pathways both in
mammals and invertebrates. Although the role of bHLH proteins have been defined in
cell fate determination and differentiation in mammalian myogenesis and Jrosophila
neurogenesis, the regulation of mammalian neurogenesis by bHLH factors is still
unclear. By their screening of the genes related to long term potentiation (LTP) in
rat hippocampal slice, a novel neuron-specific bHLH protein was isolated. In the
present thesis, he investigated the structure and properties of this novel bHLH
protein, designated KW8, in the hope of elucidating the essential roles of bHLH
proteins in neural development and neural functions.

KW8 was consisted of 1846 nucleotides. The predicted KW8 protein consisted
of 382 amino acid residues with bHLH domain. In the bHLH region, the gene was highly
homologous with NeuroD and MATH2, a mammalian homologue of JDrosophilaneurogenic bHLH
protein Atonal. In this region, KW8 had 96% or 95% sequence identity between these
proteins respectively. On the other hand, the sequence of the other regions had little
homology with the known genes. On northern blotting the size of K¥8 mRNA was ~2.5
kb. Westernblotting revealed the ~50 kDa band by the antibodies raised against the
synthesized peptide of the N- and C-terminal region of the predicted amino-acid
sequence. |

The transactivation of reporter gene was observed in the yeast transformed
with the construct contained carboxyl-terminal region of KW8. This result suggested
that the region could activate the transcription of reporter gene instead of yeast
GAL4 activator domain and KW8 had a transcriptional activity. The alkaline
phosphatase treatment of brain tissues and the metabolic labeling with %P in COS-1
cells showed that the KW8 protein was phosphorylated 7in vivo. It was suggested that
the transcriptional activity of KW8 might be regulated by the phosphorylation and
dephosphorylation. In COS-1 cells and Neuro2A cells, overexpressed KW8 protein was
localized in nuclei. However, no morphological changes were observed in
overexpressing cells.

KW8 expression was first observed at embryonic day 12.5. The expression
was detected in the wall of brain vesicles as well as in the spinal cord. In the
cerebrum at embryonic days KW8 mRNA was observed mainly in the part of cortical plate.
The result indicated that KW8 might be expressed in the neural cells which migrated
from ventricular zone and undergone terminal differentiation, but not in the dividing
neural precursor cells. KW8 was expressed not only at embryonic and neonatal days
but also in adulthood. This result suggested that KW8 might be involved in the
functions such as terminal differentiation and maintenance of the differentiated

state in addition to neurogenesis
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In the adult, KW8 was expressed only in brain tissues, such as cerebral
cortex, hippocampus and cerebellum. The KW8 protein localized in the nuclei of neuron.
In these tissues KW8 was detected with equal abundance. NeuroD and MATH-2/NEX~1 were
also detected in these tissues. But NeuroD expression was most abundant in the
cerebellum, with lower levels in the cerebral cortex. In contrast, MATH-2/NEX-1
expression was showed high level in cerebral cortex and low level in cerebellum. This
spatial diversity suggested that these factors might activate the transcription of
different genes in the distinct tissues. In adult brain KW8 positive cells were also
detected with anti- MAP2 antibody. In contrast, anti-GFAP and anti-CNPase antibody
did not stain these cells. The results might suggest that KW8 mainly express and
function in neurons.

The mouse genome clone of KW8 revealed that it was identical with the
reported sequence of NDRF/NeuroD2. Hence it was concluded that NDRF/NeuroD2 was a
mouse homologue of KW8. The gene contained two exons which were interrupted by a'~
1 kb intron. The entire protein coding region including bHLH domain were located in
exon 2. This feature of an intron-less coding region was conserved in several
neurogenic bHLH proteins

It has been suggested that the bHLH factors play an essential role for
determination and differentiation in various tissues. The spatiotemporal
distribution of KW8 raised the possibility that this gene might be involved in

neuronal activities in adulthood, in addition to neurogenesis in embryonic stage.
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Basic helix-loop-helix (bHLE) EE#IHEEFIZ, BHBYCEBFTHEBWOREILICE
WTEBEARERB DI EARBRENT VS, BHEBIVORBRIZEVTLE D2 ODILH
EEHHERIIAEEINTVS, LALEZAD, TOBEIODVWTRREALGNIZENT
Wig W,

AKXFEHEZ., Sy NEEZASA Z0EHHEE LTPKEETIHEEFORRDOBAET,
8 Db E R T EET TH B KISEET, KV8IL. 1846bp, IEREOEATHS
ZeAHEESN., bHLHEB A TR, Bic iR R4 bILIEEHRIEARTFTH S NeuroD®
MATH2IZ B WHEMER B E N, Ty MIZBIT 3KI8OREBIE, 12.5HE, SR D 5N,
SELTVWAMBETIERS, MELTVAHMBEIZRBE L TVWAEZEFBEINT, TOH
Bk, REOTWHET T2, BREKBOVTLRKMEE, WM, BEZ V- HKEBER
WizZzoRERARLNT, $h, -1 —EBHBEORELOLED» S, KW8iZ, =2—DY
TRBLTWEZELRBENT, REDMAIZB 2B ENeuroDOMATH2 & 13E TR
STHEY, BAKBWTINOOEFIELZ-ZREEZR>ZLEZI LN,

KW8IZ 14 BH L EIER L. 14/ 7 0y b &T-7E 25, BMEMCEWTHKDARED
Ny FEEEAEBNTz. ZoffAEAVENMEZRORBELRE T, MIEOKAIZKISDH
BERABEINT, $7-. KISZEEFHEALZEERABIIEVWTL, ZORBIZANIIAES
Nize LAL., FOEAMBEOBE LR CICECELIRONED - T

FAUAY T+ AT 78 —CEHAVEERY VE{LEPPEY v BE AV EEMEOERE
Bz £ 0. KISHAEKHTY VEBILEZIT TWA I L ARENTZ, —F. KV8DDHLED C
O 1E. BEHATLR—y —BEFOEELERLLEZI LS, ZOBRBPESRE
MiLEEZ ORI RENRB EN T

PEoER Iy, iRy bILHEEEHMHE T8 HEORESL ORI TR <,
RAEDMPIZE T 2MREHICSVWTLEERBHEEFEO>I &, ELKBE. EEACEY
TYVBILENTWAE Z Y RRENTz. KIBOEEEMALEES., 20V YEBILIZ & - THIHE
ENTWAAEELTTIIEX BN,

TDEIIT. AKBEOWRIHRMEOBETFREFMBELLDL LTRELFIEND
BEZ-LDOT, FUBECHET I LEEERSE B THW L, £, BLRXET
DL NVOEZETEINTEY., HEZORBENI O THI LHBTE L, £BM
B EEIT SWTOBEMIZL L EAEDOT, AXFTHEBRFEMNWBE T+ E#HzHE
35 LT 5,

. EEEELSIIBVWIRHALORERZ I THBIZ, TORAED LKL D TEMAE
EoESFOMEH A ODWTOOERMET -4, WTNIIHT 2ICELHWHETD
oo ARMXREETEINTHY, EEHLASHEI VWL O HEEN,

LLb, BAmcHw L. 2MNeRETHIIRAKEZTFAELTVWELDOEHEL
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