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Analysis for the information of neural cell
nuclei in the postnatal cerebral cortex

using mouse cloning technique
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The mature brain is composed of huge number of diversified and highly organized neural cells. Since majority of
these cells are fully differentiated and do not divide, it has been difficult to analyze the genomic information at
single cell level. Recent papers have postulated a hypothesis by using nuclear transfer technique that nuclei of
neural cells in advanced stages of differentiation lose their developmental totipotency through neurogenesis.

To examine the developmental totipotency in the nuclei of neural cells through their development, she
attempted to transfer differentiated neural cell nuclei (DNn) derived from mouse cerebral cortex at postnatal day
0-4 (PO~P4) to unfertilized oocytes without nuclei for generating cloned mice (DNnt mice). When she used
NeuN-positive neurons as donor nuclei for mouse cloning, no normal pups were obtained. The DNnt fetuses
carried morphological failures and abnormal localization of differentiated neurons. These data supported that
nuclei of the differentiated neurons do not have enough information to produce normal neuronal tissues again.

To further examine the developmental totipotency of nuclei of differentiated neurons, she produced aggregation
chimeras between DNnt embryos and wild-type embryos. To establish the condition for producing chimeras with
the DNnt embryos, she introduced LacZ~positive transgenic mice for getting donor cell nuclei and the technique
for cryopreserving embryos. Two chimeras and several chimeric fetuses with DNnt cells were obtained from 73
chimeric embryos. One adult chimeric mouse had agouti coat and the other chimeric pup had LacZ-positive
DNnt cells in the proximal renal tubules of the kidney. However, no LacZ-stained cells were observed in the
brain of this animal. In the chimeric fetuses, DNnt cells could develop into apparently normal non—neural cells but
showed cell~autonomous abnormalities in the neural tissues. These data strongly support that nuclei of the
differentiated neurons do not have enough information to differentiate to normal neuronal cells.

To further characterize the nuclear information of differentiated neurons, she tried to establish ES cell lines
from blastcysts cloned with nuclei of NeuN—positive neurons in the male cerebral cortex at PO-P3 (DNntES cell
lines). She succeeded in generating novel three ES cell lines from these blastcysts and 12 mutant DNntES lines
expressing GFP reporter gene for identification of DNnt ES cells in tissues of the chimeras. In the chimeric mice
obtained with these DNntES cell lines, cells derived from the DNntES cells differentiated to most tissues
including germ cells but not to the brains. In the chimeric fetuses, the DNntES cells had abnormal distribution in
their neural tubes. The GFP-positive cells contributed to the neural tubes but did not express markers for either
differentiated neurons or neural stem cells. These data indicate that nuclei of the differentiated neurons could not
regain enough information to differentiate to normal neuronal cells even after reverting back to ES cell.
Interestingly, the lost information for developing neural cells did not influence development of germline cells.

In conclusion, the nuclei of the NeuN=-positive neurons in the early postnatal mouse cerebral cortex did not
have enough information for developing neural cells again. The lost information in the neura] cell nuclei seems to
be necessary for developing normal neural cells and could not be rescued in the DNntES cells. Thus, these ES
cell lines will be powerful tools to explore the converted nuclear information in the processes of the neural cell

differentiation.

—216—



HMMXOBEEROEE

R, IR B OB B I L LA R MR > THE RSN TUVD, TR DFRAIRIZ AL 720
7o B— L~ COB G ERETIIREE Ch otz L LELIIRVEBHEE AV 2 r/a—r <7 AD
BFEIZ LD, S LU iR O OB B ERITIIHRRE A DT D OEREMA KO TS FTREM D TS
NTCWB, AELRIIAER 0—4 BEO-UAKRMEEDOSMELIHRilZEAnTra—r<y 2z E
BB LTI T, BB HRARZEOBEEROEEMBITLIOELEL DO THD, Zh bR
B BITEE R~ AMEFER/RD ST v VAR ARSI RN R EENR O, 22T
RICEFREDOFATEERLTcLZA 2 [EOFATvYRERDIENTE, LU ARSI B DIEE
R IEH R B RN R AE MIEAS TR e, L LS DAk Tl At Lo iR Ak f SR O Al
R 28072 BEMFROLIL, RIS U IR Tt BOEE MR AL HITT ORI KD
TWAEBEMERE VI ENRELN LR, EBIZH L LI RO OBRBERA T 572012, Rk
OFREAIEAD ES HIRERIILF AT URERERILIZE A, 20 BS Hilt koM A E: S
D IERMMIZITIE R IO LIz 00 | FEE TR b LIz iR A% B SE OMIIZ DR D B
MR~ — I —DRBERERROONT. TNHOFEFRIL, SEROMIELIZERY LR
FETCIE, BS MIARERINI LB b 2RetEN Kb QA ZE, BEFERITAOO R T HE R LA EL TN
BTEED TREELTZH 0 THREO TEIBERV

Pk, ZNOOEBRIIKREBERENEZRFEL, F-RHIZOERVRNE N EL>TIThNLTEY., &
B ORI BEIFROE( O RERES TS LT IEFICEERER MBI Z R 5
DTHD, - TEERITLE K TARIINELORALGRLEL THELWL O THEEHIEL,

AR ORNBEDORERERIVFEERAL LOM COERGE LTl BFRITISEL T TRY, KE
BHNRTNED ThoTz, £z, HEFITSLOERMICHLT, BOIToEROER., HROFR, BhEy
BHIRIT BRI AR AL, Fi2, ZORMGRIBERE ThOYRT WHEE TEIN COBIENLEER
BFEHTHDHEEZ LN, -, BFEZEE2BIZIVREF I AT SITEELNENRDHLEHIEL
7

— 217 —





