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Figure 1. RIKEN Highthroughput Factory at SPring-8.

At SPring-8 campus, we have been established an integrated high-
throughput synchrotron radiation protein crystallographic facility as
RIKEN Highthroughput Factory including new development of
many elements for the purpose in the early phase.
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Figure 2. Full Automatic Protein Crystallization and Observation
Robot System ‘“TERA”’.

There are three components; (1) liquid-handling robot for dispens-
ing crystallization setup robot in the right of front, (2) microscopic
photo system with CCD camera and XY plate loader at the center of
front, and (3) storage for 2,500 crystallization micro plates and 125
crystallization reagent plates in the back. Close-up views: parts of
the microscopic photo system (bottom-center panel) and the crystal-
lization robot (bottom-right panel). Upper right shows various pro-
tein crystals.

< Protein ccystal> < Fluorescens photo image>

Figure 3. in situ X-ray diffractometer for protein crystal.

The system accepts the microbatch crystallization plate and can
measure X-ray diffraction of protein crystals without mounting. The
system consists of two major parts: optical microscope and X-ray
diffraction parts.
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Table 1. The over-all tracking statistics of structural determina-
tion of the proteins from the thermophile bacteria, Thermus ther-
mophilus HB8 and Pyrococcus horikoshii OT3 by January, 2004

T. thermophilus P. horikoshii
(HBS) (0T3)
Expressed 215 855
Soluble 188 465
Purified 170 214
Crystallized 90 64
Diffraction quality Crystals 79 51
Native diffraction data 58 24
Phasing 51 19
Crystal structure 39 8
In PDB 38 8
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Figure 4. The crystallization protocol in HTPF.
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Figure 6. Observation of crystallization setting on the web browser of HTPF-DB.
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Figure 9. Ribbon diagram of the crystal structure of Paal
homotetramer from Thermus thermophilus HB8 (TT0310/
HTPF00044) in hexanoyl-CoA liganded form.
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The Efforts toward High-throughput Protein X-ray Crystallography in
Highthroughput Factory, SPring-8/RIKEN Harima institute

Naoki KUNISHIMA Highthroughput Factory, RIKEN/SPring-8,
1-1-1 Koto, Mikazuki-cho, Sayo-gun, Hyogo 679-5148, JAPAN

Mitsuaki SUGAHARA Highthroughput Factory, RIKEN/SPring-8,
1-1-1 Koto, Mikazuki-cho, Sayo-gun, Hyogo 679-5148, JAPAN

Abstract

Although genome sequences of over 150 bio-organisms including human-being are being rapidly determined,
most of their genome functions are unknown. The goal of structural genomics is to bring out the genome functions
by analyzing cyclopedically and systematically all of the protein basic structures. Now a lot of people are making
every effort to solve all structures and functions of the existing proteins as gene product by every means imagina-
ble. Here we introduce some trials including technological development toward the high-throughput protein X-ray
crystallography in our Highthroughput Factory, Spring-8/RIKEN Harima institute.
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