TERE | ﬁi_ﬁ]ﬁ%ﬁﬁuﬁ-_} TR R U |

Tokyo Tech Research Repository

oo /00000
Article / Book Information
oo@a) OO0000000000D0O0DOO0DOO0DOO0ooOoooooooooon
OO0
Title(English) Quantitative analysis of protein dynamics and interactions by live-cell
molecular imaging
oo@a) oood
Author(English) Yuma Ito
oo@a) OO0:000000,
OOooooOo:0oo0ooa,
OO000:0098030,
000 00:20150 30 260,
ooooo:0o0o0a,
OO00:000000,000000,00000,00000,00 OO
Citation(English) Degree:,
Conferring organization: Tokyo Institute of Technology,
Report number:[J [0 980301,
Conferred date:2015/3/26,
Degree Type:Course doctor,
Examiner:,,,,
oooo@a) oood
Category(English) Doctoral Thesis
oo@a) oood
Type(English) Summary

Powered by T2R2 (Tokyo Institute Research Repository)


http://t2r2.star.titech.ac.jp/

(f-3RER)

Doctoral Program
=2\ =
A 3t EE =]

THESIS SUMMARY

MY ™ HREhr (80« it s
Department of €8 il rﬁ iﬁ ﬁg{ Academic Degree Requested Doctor of ( L5 )
%EE&% : o ‘?Eéﬂé (35) : S S = ~
Student’ s Name itk i Academic Advisor(main) ok TEEE R

fREEE E)

Academic Advisor(sub)

I RETF W

gE (Fisr 2000 FRRE)

Thesis Summary (approx.2000 Japanese Characters )

AEMROF T, EERSFNRED L HITIED T~ THAE L TV D0, FEhfe &AM A/ 2 E &R & )
WU CTHEER RN 5 2 L1, AMBRICBIT A REGETH D, BEMHBORI, HR, EEIX, ER =
TLAEMFFT 2 OOBEELREIETH Y . TOFIEIZIBNTE L OF X7 ERT-25, DNA & & bICMlagENTE
ERREZRIZL TS, LER-T, ZREDOX R EHRFOHIE A =X L5 TS Z & N EEE
ThbH, TZTERMFETIE, DT A A=V T 2RISR, BT ERRE &I, HHREE L ERERIC
B2 0 TEREDMAEZ R e o7z, FERBEE LT, MRERED TOAROEREZHF Lz E, A&7k
TR EICRET D FEEBS Uiz, T HIEE LT, AMIENICET 5 % LRy BT DS ER7eEReICxHE L
7oy ML DFA A=Y VELE FRAPIEB LY I 2 Lb—3 g VA HAS b EBTE L BR UBE LT,
ZOFUWFEEEMIS T A A=V ZIZHEA LT, TOFEM s TEIRBOMITIC I, Jr~vFrzny
ET VU TICEDH LWEINET VORI ERB I o7z,

B 1ETIE, BEEROHEZHE S X VI BERFTHHRX 7 LA =L XDV ET Y U ITEAERIZOWT,
BAEE TOMAEMI L, EBRAEZ ZMRENICE T 28825 Z L OREREM 2R, S5, #LH
W E AT AMROEEBSETIEICOWTER L, S84 Vo BOBBEICHIG LT fEITER B STy
RN, EDOIEANART S THLIBROMBEREZERH L, 20 LT, Afilag 174 A=V 7 & hzichE
Z. BT PR E LI, BEEREEREZEICED L 0T OEEMIALY . AGRIXOBENE LT,

H2ETIL, X7 LAY —LOBRINFE A b ¥ 7 EOEMBNEREZ i+ 5 72, SNAP-tag Z e
LB A MU Z U7 H3 1 BEXOH2A &2, AE&7- b MK Hela HIFEAN CHBARDERITIEIC L VAL 1 71
A= 7L, BEMINCEY, BRNOE R N2 0B3R5 2 DOBIRIEL L CHFEET D Z L2HL
M LTz, FHEMBEOV I 2 b—va VERWEHT B FEEZBBE L, BNE 2 v 2 o R B
THZ LD, HxDX 7 VT Y —01F, Bipd 2 >OBEIREEE 1| R OEEE CHERMICEBL L T 5 &
WH ., 7 avTFUOBTET AR LT, &5, BEA M H3 1 & H2A QBB S | REEM DOERHER D
HEIN 7 o~ F U HEREICE R T D Z L AVURIBE S T,

WIETIE, 7u~F L VET U 7HEOMADZD, INS0 7 a~TF 2 UET U v FTHEAERD FEERKIK T
Tno80 |ZHEE# L /R 7 A FhE L. (KIREE CEE I S8 72 HeLa Ml TAEMBIEE 1| 0FA A=V 7 LiER
AT 2B 2o T, & BIORRABIOEEIEE (FRAP i5) (2L 5 EEMT & A b8 CREM A Bhie 2 it L7255 51,
BN Tno80 17 v~ F o LAEAMRBEAZ MV IR L TR Y L LT 30%0 Tno80 73 6 FPR D F i TREAIRIEIZ &
V. B0 BIEBEREL 2. 3 um?/s T 14 BRIOFEM TIEBRBICH L2 Z L2 LML, BRZr~<TF L VET U v
TEERDOF - 2B T NV ERE LT,

HAETIE, AETFHBRBRDFORKROBHEZ MR LI-E £, MRz R LIciEd 5., i oL RF
EERENL LTz, T ARME LICHEE U BE BRI, WEERH D ARG TORE D RRETH D . /5 TEIEMR
FRZHE L TWb, L LIERIETIE, JBMR T 7 ARG UECHEAEENLETH 5720, Al ~o
A REES D FIARBR ST, & 2 C, JEMERERSCE S 2 B LRy, IR AR
FUEE B LA U7, YO7iEIE. B — 724 BB S SR T X, SFRBMEBHCR ST in vitro TORES T
DOSFRE, IRNICEE —EREAFIHTS Z L2 AHBIC L, SHICZ0HEEZAWT, sasfiadkmoiEitt
WNEE TH D~ A7 n s T 24— (50 o T-LLEOESR) NICKIT 5 THIlRZAEK (TCR) & v 7 F s
DFO, XS ARE 1 A A -V T EERLE, EBMBTNDL, v~ 70 r I 22X —NOMEEH %K
Mg 2H0L LT, TCRED L 7V FIUGEES TNV LB D 2FHOBEL LS TNWAZ 2RI LT,

FBHETIE, BEELLTULOMEEZE LD, SHOBEELR T2, RFFETIE, A MR NT, AR
AICEE A RE S Be72 L QD0 FIZ oW T, RIS Z L0 TERh o2, #H LW EIN /i % E &I
BHOMNCT B ENTET, 5%, AR THWZSARE: 1 1A A — 2 75, FRAP JEIZIN %, FRET 3% - FCCS
1k - BRGBEEHE L Vo T T A A=V U T EREMICHV, VR 2 b—a Y EINZTRA e BhREE SR
WREEZSHICHEL, ZHEOSFICEMATHZL T, &R 7 a-F B A =X OHEZ LD &
LT, Hile2oBaincx s L Hffshbd,
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Thesis Summary (approx.300 English Words )

Analysis of molecular dynamics and interactions in living cells is an important subject in the life
sciences. New methods are desired to elucidate quantitatively molecular dynamics and interactions of
biomolecules in living cells. The present dissertation describes novel methods for preparation of
glass-supported lipid bilayers and for quantitative analysis of molecular imaging in living cells. |
applied these methods to clarify regulation of genetic information and signal transduction.

Chapter 1 is a general introduction of regulation of genetic information via nucleosomes and their
remodeling complexes. Furthermore, quantitative analyses of molecular dynamics in living cell using
fluorescence microscopy, such as single-molecule imaging and Fluorescence Recovery after
Photobleaching (FRAP), are also outlined.

Chapter 2 describes quantitative analysis of nucleosome dynamics in living cells. Single
molecule imaging of histone H3.1 and H2A in living HelLa cells and novel quantitative analysis with
simulation revealed that nucleosomes in chromatin exist in two diffusive states and transfer between
the states.

Chapter 3 describes dynamics of chromatin remodeling complexes in living cells. Through
combination approach of single-molecule imaging and FRAP analysis of green fluorescence protein
tagged Ino80 protein in living HelLa cells, it was revealed that INO80 chromatin remodeling
complexes dynamically associate with chromatin. Based on this, a quantitative model of the dynamics
is proposed.

Chapter 4 describes a simple and rapid method for reproducible preparation of homogeneous
glass-supported lipid bilayers. The method provides a facile means for bioimaging and analysis of
molecular dynamics with retaining the innate motility of biomolecules on living cell surfaces. Using
this method, | performed multi-color single-molecule imaging of T cell receptors (TCR) in the
microclusters, initial signaling clusters containing approximately 50 or more TCRs, on activated living
T lymphocytes. | found that the diffusion of TCR has at least two components in the microclusters.
This suggests that TCR dynamically transfers different molecular states in the microclusters.

Finally, Chapter 5 summarizes and concludes the dissertation.
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Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
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