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We have recently established a Pharamaceutical Innovation Value Chain in collaboration with the SOSHO project
(http://www.so-sho.jp) and BioGrid Project (http://www.biogrid.jp/) to accelerate new drug development. The
SOSHO project provides novel crystallization technology with laser-irradiation and stirring growth methods, and the
BioGrid Project is developing the software necessary for the in silico screening of promising drugs and the simulation of
biological responses to proteins. In this paper, we report the recent research work on the crystallization of membrane

proteins and the development of a method for in silico drug discovery.
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Fig. 1. Human Triosephosphate Isomerase Crystals Obtained
with the Conventional (Left) and Stirring Methods (Right)
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Fig. 2. Typical Crystallization Results for AcrB Crystals Ob-
tained from a Highly Supersaturated Solution (Left)
Conventional growth (without laser irradiation, top in the right panel)
and laser-irradiated growth (bottom in the right panel) in a low-range super-
saturated solution.

Fig. 3. Crystal Structure of an RNA Sulfuration Enzyme
Mnma Thiouridylase-tRNA Complex
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Fig. 4. The Crystal Structure of Orotidine 5’-monophosphate Decarboxylase from Plasmodium falciparum
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Fig. 5. The Flow Chart of Pharamaceutical Innovation Value Chain
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Fig. 6. The X-ray Structure Analysis of Orotidine 5 -monophosphate Decarboxylase from Plasmodium falciparum
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L EMDEERTIEEZE 100%HEL . HNT, RE
% BeBERYIC U 72 R BB T OVEMERIE 21710, ICs
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EEFEELZ. 10%iTWEE vy MR THER LS
mnEonizcsiciss (Fig. 7).

BIfE, SE0 200 FEEIC B L 7 (&M DI,
I SITHRWHERID R WMEBE M OIEA S HEZED
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BB, AFEI, HOMEZEIC, BT HEE
BEICE > THHEIEMANED SNTHOD, 100 7
fb&Hmo N5 3229 ORI EmEREZL, 5L
FTFLTATTEREISHOMILEHDD B, HEE 90
uM TRHEEME 509 LA B D 7378 335 flilf5 5 N7z,
ZD56, REKGFERBRZITS TICs EDOHE %
1o &EZA, 100uM LI T &R U750 27 @,
20uM LA R 2R L7=DOM 8 RS N7z, ICs [l
100uM DL F 2R L 2 FIXBEI T3S EMERD, %
0 EE Yy RENFEHINTNS,

HiEE AMATHEEY 7 bU Y ZFHALUEHE

p — 000
396 Lams5y— 107 ED

! 1;[ MTSi%&DSIi%
7,622{E:ER, EAI156EEA
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100% FEE 301&
50~100% fEE  11{@
0~50% fHE 344@

— 2RAH)—=2 4 T15{8 (IC,,E50~ 100 1 MET#%)
Fig. 7. Results of the In Silico Screening with the MTS and

DSI Methods for Orotidine 5"-monophosphate Decarboxy-
lase from Human Malaria Parasite Plasmodium falciparum

EHERICB T D EBEOFEICY 20, AN
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BRIBIICIT O ARMRIL - S HEMEKZIZ LD,
e @AM ATFLAI Y27 7 DILEIE
N - BHEKEE R, I &SRR O mEM LR -
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OLUTCHEHHBLET. &b, AlTOY 7 M
T AR, KERHEE DO RFEFEN DT+ —Alt
FTEHIEZIZIU®, NEDO, JST, KBiLil CE#)
HBHI Y 525 —RIkEE (726 ML —Y—
W= 2N B RE AL SRS RN TR 2 Bl
7 REOX®EZTE LA, —F, AIENY
a—F oA BT S TIE, KREILEE CGE#R)
HIRHIN 7 5 A5 —RIpEE T4 22U A TORIE
FIHEOWNL &2 DEFEHTE] O—IREL TIrbN/
HBOTHVET. ZOHEBED TEHBLET.
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