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AFH3CIE Mn-cell protein crystal engineering for nanocrystal structure determination (RPN % v /87 EiEflm Ly V=
T VTR DT/ RERERE) ) LU, SEXVHRSNATND,

Chapter 1 “General introduction” Cl&, # v /X7 EfEitEETICm 72/ =7V 7 &, Mgz R
2 G B OREEAT - 0 FEEEICOWTHIRL L, AFRO B L BRZHm U TV D, ZHE TOWFZED Han
R B E R G LT D8 =Ty My PO EEEZTEN LIS A ER S T0D 600, ¥ —7y
N3 F D@ s RRERREIR E & P REIC T~ D AER) — e Fom i E 2 6T 5 F BN iR =7 7
EDRHEL SN TWRWZ L2 L, ZhEMRRT 72007 7r—F L LT, MlaiNy v 7B D—>T
& D2 AIROFH PRI DV TR R TV S,

Chapter 2 “Engineering of an in-cell protein crystal for fastening a metastable conformation of a target miniprotein” T,
HANN & o X7 GG ER D 1 DTl DS MAIRO N —TFEIC 10 I 5785 I =4 L /37 B CLN025 @A 7=
Bt ORBEMTIC K > T, CLN025 OELZEMIEORELER LTz, SOICHFENFEYIalb—rarilds
T, CLN025 DR EMIEN AR E ORI SN D 2 KOEBIZ L > CHESND Z L EHLNI L, Zh
OOREREWRE 2, #3722 FRIF AR 2R T 2R A MET 2= =T v
(ZE-T, 27 EOPRERESLERREOMERENEHTE L Lz AR LT,

Chapter 3 “Screening system for structure determination of intrinsically disordered protein using cell-free protein
crystallization” T, MEffa & o 7 EiEibiEE W e il et V=7 VU 72 RBT A7 ) —=7
VAT LEMHEL, IHICA U a— IR R E G AT I LT, MEREZ R E LA
PR 7R R ARG & BB LT, WIS E (ST 2B, (1) AT/ ~—WHNO IDP a1 Meflioe v 7
7o, Q) UNBKIDP 7T 7 A FOMEY A FOIRE, 3)IDP 7T 7' A 2 b DFEANLEDWIED 3 kDA 7
== 72 & o TTW, AT 11 BIED IDP BT 7 27 A > b ORIEREICER L T D, Bk, A=
THESLSNIZA Y ) == TV AT DR, =70 by F OREREICH R aG HE 2 TG 2 720 O
TRHRRREMERT A ATREIC T 2 Z L &R LT,

Chapter 4 “Cell-free protein crystallization for rapid structure determination of multiple substrates” C /%, Chapter 3 CHEN.

SNTZAZ Y == TV AT L EEEOMEREICEM L, “HEARHR TG 7 37 Bl e L TAEIKN
THEE{b9 % Galectin-10 (GallO)Z74& H L T _BHHDOHEERE AT o 72, Gal 10 [T Z > RV B ERIC L -
ThEda{b S, in-house X MRIEHTHIZE T D& s iRRERIEIRE 2 1R L 72, Gall0 ~0 " OB ETRIEIC L - T
1T, FRAINERO “HFEOMEREICKD L, SO TENFEY Iab— a8V, Gal 10 DRLER
G A MBI DHEEE O EICNERT X ) BEEOTFEZHA LN LI U EEE X, ¥—F v MZhb
VIR G 7B e A P ORGHER R IRE L, 4RITF —7 Y MOk 2 R b O R % 2
HTE D AMEEEZ R LT,
Chapter 5 “General Conclusion” ClZ, Chapter 14 THOLNIZMMmT L V=T UV U 7T HMAEZRIEL, ¥—F7
v M3 F OWIERENCBERFERT D=7 V) o 7 OE  E FEEZR L, ¥ N7 B RSB IO TG E
OEHIMEE BT ROBEL M Uz, AmSUIAOBE ORI V=T U v 712 X D50 1 ORERE &1
EHEARETH D Z & 2R Lo, AWFZERCGRIE, Mgtz Brg & LA mWiER— o =71 75D
ALY, TRE T SN T I RDoTe 2 =0y Moy T ORERATOHEERI - 5XGT O EBLA~DEZ ) v 4
<o
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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
Words (English).
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Protein crystals are being actively studied as a new generation of porous materials to trap target molecules, which facilitates
X-ray structure analysis of targets that are difficult to crystallize. Recently, in-cell protein crystals have been expected as
versatile scaffolds because of the easy operation for structure determination. However, universal methodologies to prepare
high-diffraction quality crystals with structural homogeneity have not been established due to the difficulty in fixing the
conformation of target molecules in crystalline pores. To address this issue, this doctoral thesis describes the strategy for
structure determination by comprehensive crystal design of scaffold protein crystals.

Chapter 1 outlines the research backgrounds including protein crystal engineering for structure determination and describes
the motivation of the current work. Chapter 2 describes the determination of the metastable structure of miniprotein using the
polyhedra crystals synthesized in insect cells by cypovirus infection as a scaffold crystal. Chapter 3 explains the construction
of a high throughput screening system for structure determination using a cell-free protein crystallization (CFPC) system,
which realizes the rational design of scaffold protein crystals. Chapter 4 reports the structure determination of substrates by
using a sugar-binding protein crystal synthesized by CFPC. Chapter 5 summarizes the research finding and show prospects.
This thesis provides the strategy to fix the conformation of target molecules in high diffraction quality protein crystal and
demonstrates the screening system to design the structurally homogeneous crystal for structure determination. The research
findings construct the basis for versatile crystal engineering for the structure determination of nanocrystals, which is expected

to realize structure determination and clarify the functions of target molecules that have not been analyzed before.
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