BAMREI= v b

Hashimoto Research Unit

2=y b)-y— B KX K Ik

HASHIMOTO, Mitsuhiro

ML=y NI, 7T/ IANANT =% HWAH I 2L, Mkl o3s 43 5 HiE:
BWICEZETEZEATELI L E2MOTHE Lz, ZOHEAIE, Mfclaodst - 1L % @+
LI 0 T, MOTEBEIEZ & IS OBREERBLOIT IS - k2 b T ¢E 26N
%o MR L=y FTIX, ZOHEMEH, WA O MFERIFEEEE 2 & IR RER IR
FCTEMEENLD, WA T 52 L2 HIET,

1. 7TF/94ILANT 2 —#BAVW-8ZEROHEER
BENEETEANE BA, A%, )
FEBREOKIZB VT, Me BT 2 MM, ME
R > CTHEET A iiiie L v 384 - 5L T< %,
MR & 0 384 Ui, ot £ 0
S L (I OFEAEH) 12X - T, FOMiEHE
BED L) BWEEREL, MNICBWTEORERE K
T 50 L) ZRICHINEIBRIIE SN b, FE L7
WA, SO FEA H I X o TRE S NBHRE T
2, BN ZREIL, SRR L 72~ e 5 2 i
IoT, WMoOEXMEEZEE L TV, B2, KNEE
IZBWT L) B CITSE L misiies, LYok,
L VB EA LRI L DM OB~ L TWw X,
KR E OREREE % TEBT % (inside-out /85 — ), 2D
E91T, MoRREREIE, R iiao#ard) (12
Bo TRHEFICHBENTWA Z EMbENTWS, LavL,
AR O FEA HACHAE L 72 OB e g 1o BT A
STREREL, REPHODII o Ty, AL, 77/
TANARZ T —F VLI EIZEY, FYFIL - F3
Vv % BrdU [Aff, RN o REE 0 4R, il
NBEFEEATLIENTEL (2F), YANVAEE
ALHE, AV ADEY L 72 i oA 3 A3 —3K
T2) ZEEWPSPIILE. TTF/ IANVANY ¥ — T
B2 A S N7 AL, IEEI254E - b L, 20l
HERIHE S TR LT 2, 2o Hviug, [
—OFEER AT I, W EE T A28 AT
HIENTED, T72, ZOHMIZ, 4F THRIFATHT
Bz, BEE NI L7 o B ay Jeg s BU 545
TR A BRI 5 2 & B TTHREICT B0

2. /NEICH D HERIRSERI LD (B, AZF, )

% < OFFHIEN) - EBEN - ST EMFIIEIC L 5 T,
NI, IE AR A S LT SAMALG TS, AR
OHEREIRIZIXE{E (mediolateral clusters) 2N TW5A I &
BRI NI, B2, T4 —TEOZEZICET 5
FEMIEL, & A 4FEMEIZ O Purkinje MIEHE~E LAHE L %
FHLTWwa, ENENOE MM, N E HERr3 % S
ROB\EIRETERT 5, T2, BRAEMFWIEICLY, &L
FAEDSTER T A MR O FEIRIZ X, KO EB) % HlfH 3 5 4K
PEREE DTS A I EDHS N E % o720 LLEDOHIZE

BRI 724 4

WRPS, DROBHFEROREALIE, /NRIZBIT 5 EEEEX
lEZHN, MNEOMRERBER DT & /Nx DO FERE DS
BT 2SR TH L EEZONDL LI o
Too EHIT, FTAWFEOZREEIZLY, £ OFTIVN
THEEIRICEEH L TOW D 2 EXHL R ER Y, INHOHEE
R, MREEEEO AL 5T, 55 LULTh il
ENTVWDE T EDTRENT, £ DREEERD, IR OREE
BHIZBWT, NEOKERIRXELAIEE ICEETH S 2
EERDTVBIZH DS T, wo, Yo kHizLTh
Bt D HEFIR DO FEIBAL DHE, SN B 0 1E, WEEEH ST
W\

Z 2T, FAL, DMEOHERRIRX L E RIS 5 72012,
TFI)IANANRY & — % FAWTE 4 BEI20 L7k
HNANOIE(ETFEA B R AT, v AJE4E 105 H, 11.5 H,
12.5 HIEO ISR ~, BRATY 7 F V&ML 72 LacZ
BIEFERBET AT T/ IANANT Y =% FE AL LS
%, LacZ BEEFTT NV ENT2E 4 TNz Ofig bzl
1%, Purkinje MifEIZ58E - 535 2 EASHIAL 72, 25
WZHEIBRVZEW Z 212, TV &7z Purkinge Ml IE, #hZ
NOFEA HERRIIZ, B b57 — ¥ OfitIRIE 5 % Bk
T 5, LEDOFER LY, Purkinje fIZIZ X B, /MK X H
1tid, Purkinje MfEOZ4T S0 (B2E 10.5 H 25 Mk
12.5 H D@ Purkinje MIBLOFEAH) 12, §TIEHO
LNTHEY, 51T, HEFIKRHE D% — 1% Purkinje i
JDFERIZE > THESNTWS Z LB L7z, o
T, HbH=2—0yORH - BEIZ L > TZOMIEOHAH
PEELREREFD &) 1T, NROHERERX EL O
abE, KMEEOBHEEK (inside-out /3% — ) (1,
AL B 2 EEHTH 5 2 AN L 72,

1. Neural-birth date specific gene transfer with
adenoviral vectors

The multi-layered structure of the cerebral cortex has
been studied in detail. Early-born neurons migrate into
the inner layer and late-born neurons migrate into more
superficial layers, thus establishing an inside-out gradient.
The progenitor cells appear to acquire layer-specific prop-
erties at the time of neuronal birth ; however, the molecu-
lar mechanisms of cell-fate acquisition are still unclear be-
cause it has been difficult to identify a cohort of birthdate-
related progenitor cells. Using replication-defective aden-
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oviral vectors, we successfully performed ‘pulse gene trans-
fer’ into progenitor cells in a neuronal birthdate-specific
manner. When adenoviral vectors were injected into the
midbrain ventricle of mouse embryos between embryonic
days (E) 10.5 to E14.5, the adenoviral vectors introduced a
foreign gene into a specific cohort of birthdate-related pro-
genitor cells. The virally infected cohorts developed nor-
mally into cortical neurons and formed the canonical cor-
tical layers in an inside-out manner. This technique allows
us to distinguish a cohort of birthdate-related progenitor
cells from other progenitor cells with different birthdates
and to introduce a foreign gene into specific subsets of cor-
tical layers by performing adenoviral injection at specific
times. This adenovirus-meditated gene transfer technique
will enable us to examine the properties of each subset of
progenitor cells that share the same neuronal birthdate.

2. Mediolateral compartmentalization of the
cerebellum is determined on the “birth date” of
Purkinje cells

The adult cerebellum is functionally compartmental-
ized into clusters along the mediolateral axis (mediolateral
clusters), and a variety of molecular makers are expressed
in specific subsets of mediolateral clusters. These medio-
lateral clusters appear to be the basic structure in which
cerebellar functions are carried out, but the mechanisms
by which cerebellar mediolateral compartmentalization is
established are still unclear. To address these questions,
we examined the development of mediolateral clusters us-
ing replication-defective adenoviral vectors. The adenovi-
ral vectors effectively introduced foreign genes into the
neuronal progenitor cells of the cerebellum in a birthdate-
specific manner, allowing us to observe the native behavior
of each cohort of birthdate-related progenitor cells. When
the adenoviral vectors were injected into the midbrain ven-
tricle of mouse embryos on embryonic days (E) 10.5, E11.5,
and E12.5, the virally infected cerebellar progenitor cells
developed into Purkinje cells. Notably, the Purkinje cells
that shared the same birthdate formed specific subsets of
mediolateral clusters in the cerebellum. Each subset of
mediolateral clusters displayed nested and, in part, mu-
tually complementary patterns, and these patterns were
unchanged from the late embryonic stage to adulthood,
suggesting that Purkinje cell progenitors are fated to form
specific subsets of mediolateral clusters upon their birth
between E10.5 and E12.5. We represent the first such di-
rect observation of Purkinje cell development. Moreover,
we also show that there is a correlation between the medi-
olateral clusters established by the birthdate-related PCs
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and the domains of engrailed-2, Wnt-7B, L7/pcp2, and
EphA4 receptor tyrosine kinase expression.
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