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Platform Project for Supporting Drug Discovery and Life Science Research

(Platform for Drug discovery, Informatics, and Structural life science)
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(F& EE) Production and evaluation of nuclear proteins and so on for structural
analysis. (Production and supply of nuclear proteins and so on using

wheat germ cell-free expression system.)

MBh MY E (AR MASHtEL 7 — A2 #HYTHRE HF T
e &k K4 : (€ F8) Ryo Morishita, Executive Officer, CellFree Sciences Co., Ltd

£ ofm O FRk28FE4H1IH ~ k2943 A 31 H

I FBROBME (RIEHERE)

BN OBEN S 2237 R RN 2 & oMl B & o 73 27 B % 5B NMR R0 X Bk i 1 15
FRATICHE L7 & 2 N D AERE L RIRART 21T 5 2. MRSt A7 U —F A = XTI, B
A R ORI RGOSR I T OV X7 E A AN 2 - T SR RRE R 2 N E
DEEAEFER R S, IR EE L UTENY o7 BRIV A & TofiaE % v X7 B o
APESR & AE R O 2 OFRRREMEAB JE R L O A HSRIUE DB 21T - 72,

1) /RIS BREL T 2 AN T2 & X T AR P SCHR
TREIVNCOWTREY 7 E2MINT 52 L CHMEZFRRICL, & OICHAERZ 378 LI
BEELZ L THMZ U7 EORE LEREDM E2fd U, BERERIEOMNLICHRI LT,
AT 7T —=BICONWT, {EEREE LY 7 B oM ik & EMERHE GO BIR I LT,
A3B ITOWTEERTEMERER 2 S &, RAFR A~ v (HSQC) ZAF72¥ v 7 /L DAFERUZ AL
1



L7, CHD7 ®7 0uE RAA L O%E (4 FlE) . Raf2 % /37 HD RFTS KA A > ORI/
DL, DNAfEAREATRT 5 2 & AR,

2) BRI EfHIN OB & &AL

UUBAEDET A 7B LT, KIGE CIEFARS K22 28 A4l # > )7 '8 ph3TAD 1 X
ONINERF A0 72 U U R{KIZBo 5 kinase & b FEEIRE L CHBMAT ATV, 2 AFMHIIRIZE D
LEFRUCK T LTz, & 5HIC kinase &4 A7 — RORETHFHIEL 2 LI X W BRNRY
fBIZbH Lic, AFIMUIT BFMEDETAEE L LI A b afl (BEKX 3 7) #HEK
BatL, 452 EmUICEAR (H2A/H2B) #8422 Z Ligksh Lz,

3) BAEFREM OB & &AL

UHIMBEMR CH LK) 2 THEO N ANV EEER LT 0T AT 77477 LA (PAN) %
TEH L. RREMESE A RS Z VB EMBAERT RO Z R BERE L, REERIER
2N BEBARE L TRERUIELHMERZ Bfa Lz, ETAZ 7B LELTHLVEY
2 U v (CaM) Z&EL, A CaM #EAKRFTHHINLEY 2 ¥ —+F (CaMK) %#%k
fH7 L — MZEEL TR LI E ZA, FENREASEERA RN T 52 L3R, 254203
7 G E W EAERBIT 21TV, INET 2 ) UG XV RIVEDOR Y ) —= 2 TR E i
T2 ENHRZ, BAY X7 BTV TOMBEAERBREY CIL, A% /37 8 p53TAD &
p62PH ZHEH) & LTz, 2 5 X 30 B WA BRI T 51 o P o v b & R 7 8 (5
BRTX° DNA, RNA #EG% o7 8) Bt sz, BER B2 BIZT A ADOHBZITV,
EH S X7 Eme UTRR 1052 R L, BRITEEIL 3 ~5 (52 Ek LT,

Protein production and characterization analysis suitable for NMR and X - ray crystal
structure analysis were carried out on cytoplasmic proteins containing eukaryotic nuclear
proteins and disordered domains. CellFree Sciences Co., Ltd., realized protein production for
structural analysis using wheat germ extract preparation technology and cell-free protein
synthesis technology. As a goal, we supported the production of proteins, developed

post-translational modification technology, and preparation method for protein complex.

1) Protein production support using wheat germ cell-free expression technology
We succeeded in the development of protamine preparation method. Purification of protamine
by adding specific tag and coexpression with interactive protein. We have succeeded in
developing a method for preparing a protein that activity evaluation for integrase. We
established an enzyme activity evaluation system for A3B and succeeded in producing a sample
for HSQC. We expressed the chromo domain of CHD7 (4 types), the RFTS domain of Raf2
protein, and confirm DNA binding ability.

2) Development and advancement of post-translational modification technology:
As a model protein of phosphorylation, 5 kinase related to cancer-suppressing protein p53TAD

2



and site-specific phosphorylation, which are difficult to prepare in E. coli, were expressed. We
succeeded in stable preparation by wheat cell-free system. Furthermore, efficient
phosphorylation was successfully achieved by co-expressing kinase in a cascade. As a model
substrate for methylation / acetylation, we succeeded in preparing a complex (H2A / H2B)

without denature by co-expressing four kinds of histones.

3) Development and advancement of protein complex preparation technology

Protein Active Array (PAA) carrying about 20,000 human proteins which is our proprietary
technology, we search for unknown proteins that interact with proteins with disordered domains,
and unstable target proteins. We aimed to develop a technology to stably prepare an unstable
target protein. Calmodulin (CaM) was selected as a model protein and a plurality of calmodulin
kinase (CaMK) which is known CaM binding protein was immobilized on a plate and tested, it
was possible to detect specific complex formation. Interaction analysis using 20,000 proteins was
performed, and the results of the screening of calmodulin binding protein could be published. In
the development of interaction detection system in nuclear protein model, we targeted nuclear
proteins p53TAD and p62PH. Hit protein (transcription factor, DNA, RNA binding protein) of 51
samples was detected by interaction analysis using 20,000 proteins. Improvement of the device
to improve sensitivity, up to 10 times the amount of protein loaded, achieved detection

sensitivity of 3 to 5 times.
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