BhRk&ES 151501

MEBRLRBEE
(EFEHRFAEMOREEARARREBET —4N—R - BHER)

Jgo—___

) | HOERURRAES A5 2 5B B ORI

MET—< Analysis for Effects of Spatial Information inside a Nucleus on Controlling

(FX3Z) az | Transcription

ot haht cc | ) NS %) 1% HERHR s 2015 ~ 2016 4

rK

= EF cB I wE WEEE R 2016 &

x4 [ e T e N

e O-v=F cz HARA YUKI T iRE 4 ggi%i%ﬂxﬁumﬂ-%ﬁﬁ
o

T ooy | LIOASEXFIRANHETRE B (T2 7+ 597)

BIE ea (600 F~800 FREEICELHTZELY,)

ZHEMERRT M. ZOEMEICEHLEHBEZDO YA X (KRES) EFHRRIZERIE TS LHL. 2D
Eb 3 DM DN A X JEWSZRIMIITIERD. #AERIZFTET 5 DNA DBEEE, 4FICERBHIEICE D KLS5HEE
BEZ5MIDOWTIXEBAEATNVEND, CRNETIC, REBIETELT 2ROV A X(ZEB LB SN -6F
FIEFELED, BEBETELIBRALBEILEHBRT I LA ETHELT . RY M XADEENGZELREINT S
[ZIEES>TULE D ST AR TIE . BEEOMERD in vitro BEHIFAEEERICHBEZMA ., HAKOH 1 X LEE
BHIEOEZENLZRRBERICOVTHETEIT o

BEIEOMAERZD invitro BEHIEBEEERICEWVLTIX., 7IUAYVAATILORMBEEHMHE RS CRFI/OYF %
A5 ETHIAARE in vitro THIEBETAZENTARETH D, SHIC, TOH A XDEMEEE AN AICIEETS
CENTRETHA— AT MPELTEREESZH -V INMEE AL TWS-HEE B ORBITICIE AR E/EEER
RTHO=. TORBRZERRT S5-I EEFHIEOEERFEREEDOINMEEHERICMZSIET, BB
B DB EUEAE T AMEZOBEEERREWEIL -, T-. CORBRERRICHE VT, HEEE LRFRIZHAE
BOBRREEZTILSEEHIEICHEAILTILNS,

BEE. CORBRTILICRENICEEZEH LI IR REFIFEDIELIC, ERICHIIEZDO Y 1 XZE18ELE:
BIC.EETOI7MILNEDLSIZEILT DD DEBEHEEDTINS, SHIZ, EEEHIEHLUN DB ANS, CORER
BEEBRRFAWN-EOMBEOT A XDEEREIZEH., KEETIIBERINGH I FEABREINT-, COEER
ROBAELT. COBRREEDFHOEELLLHHHEBIBEL TORBITLSREDIFETHD.
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A size of the cell nucleus is dynamically changed depending on the cellular environments. However, it
remains unclear how the “size” information of the nucleus can regulate functions of DNA inside the
nucleus, especially for transcription. Although there was a report analyzing effects of the changes
in the nuclear size on transcription during developmental processes, a direct relation of the nuclear
size to the functions regardless of the development has not been analyzed. Here, we established an
improved system of the in vitro cell-free reconstruction and analyzed the direct relation of nuclear
size to transcription.

In the conventional cell-free system, functional nuclei can be reconstructed by incubating sperm
chromatin into the cytoplasmic extract from Xenopus /aeviseggs. Moreover, the speed of nuclear expansion
in this system can be manipulated by genetic or physical perturbations. In contrast, due to the use
of egg extract with silent transcriptional states as a material, it is very difficult to apply this
conventional system to some transcriptional analyses. To overcome this, we established
transcription-active cell-free reconstruction system by adding transcription factors externally.
Furthermore, we could manipulate the speed of nuclear expansion in the improved system.

We are now improving this system for inducing transcription more stably and analyzing transcriptional
profiles from samples having different sized nuclei. Furthermore, from the other view point, we found
different properties of nuclear expansion in our improved system comparing with the conventional one.
As for another direction of this project, we will tackle molecular mechanisms under|ying these specific
properties in future




