(A4 )

I EAER

WFFERJEARE S

WFFERZEH G &

ATiE i KA

55 i} ﬁﬂ fil :
A gE

BRI RES -
TS S

T Bk K4

[

=113
P

REE P 5 16gm5810006h0002]
Rk 294 5H 17H

VR 2 8 AR FEGEMF JE BE %8 K R W E E

(RAH) EHHSCRIIEBIRCERL Y 0 547 (AN ) 3 41 OOy
(2 & 2 FHT R SRR AR M ONERR AN O Al
#  §E) Elucidation of Mechanobiological Mechanisms and Their Application to

the Development of Innovative Medical Instruments and Technologies

(AAGE) MO~ A 7 v X =7 X LR A 1 = X L O]

(I%  FB) Nuclear micromechanics and mechanisms of mechano—transduction

(AAGE) ESBEEOZETT BioBadEt 22— WEIR BABEKX

e

(3% %) Yuta Shimamoto, Center for Frontier Research, National Institute of

Genetics

THL2 84 48 1R ~ Fpk29% 34 31H

(A AGE

(F &5

(A AGE
o



I. BRROHME (RiEHT7EHRE)

AR, IRl & 8 S ERAEMTEICBWTHPEMNRA R L A2 EZ LT 5, HIIENOEE
XIS DINTHPL L TE O « BEERIA T 7V T 4 ZEOBEND DN, B OIS E R & 15
BDGTAN=ALNFTITE N EG> TR Tz, RIFZERZR T, MFREREEDFR LI
BREBEMEE A VT B NSRRI © Bl L 7o ICHI SN2 1 &2 595 2 & CEOERINE % TE
BN L7z, S IR FOMBICESW T FERBERLMEAGDLEDL 2L T, REO~ IR
7 LR DNA OO, E A R N ROTEF Uk & BNY v~ F o O@EmTEERIZEE G5 5K
FREOM SHEFNC FEREFN LS TNWDLZ W OMNI Lz, —FH, 7 uavF U ilhx 28H)x
DNA f58 % v R B ORERFTHh 5T I OMMICIRIFE L EHEB L B2 7002 L3 bho T,
FINEWATL T, EMIRNICE T DO NP EA B L, BYEOEL% in situ THEET 2 2 &
IR LT, THUD DFERICEH & DN T, DN FPIRE ik T 2t 7 L 282 L7, Z OEIT
ENLEARFIIZERT « AERm s FATTEE (RTE—1E2E0R) L ORFEMEICL > TH LN LD TH D,

Cells experience significant mechanical stress during contraction, migration, and many other
biological processes. The nuclei inside them must maintain their structural and functional stability
in the face of these forces, but the underlying physical and molecular mechanisms remain largely
unknown. Using microneedle-based micromanipulation with a series of biochemical perturbations,
we found that the mechanical rigidity of nuclei depends on the continuity of nucleosomal fibers and
interactions between nucleosomes. Disrupting these chromatin features by varying cation
concentration, acetylating histone tails, or digesting linker DNA resulted in loss of nuclear rigidity.
On the other hand, the composition of key chromatin assembly factors, including cohesin, condensin,
and CTCF, and a major nuclear envelope protein, lamin, were largely unaffected. Together with in
situ measurement and a simple mechanical model, our findings reveal the chromatin’s mechanical

function that regulates nuclear mechanical response.
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