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Development of the Protein Crystallization Research Facility (PCRF) and
High Density Protein Crystallization Cell unit (HDPCC)

Takao NAGASHIMA !, Toshiharu OKA! and Kunihiro MATSUMOTO 2

Abstract

THI AEROSPACE Co.,Ltd (TA) had been developed the Protein Crystallization Research Facility (PCRF) and High
Density Protein Crystallization Cell unit (HDPCC) under the Japan Aerospace Exploration Agency (JAXA). PCRF is one of
the two facilities in Solution/Protein Cristal growth Facility (SPCF) for Japanese Experiment Module (JEM), called "Kibo".
PCRF has been launched using Shuttle at ST'S-123 mission in March 11, 2008. HDPCC is one of component for JAXA high-
quality protein crystal growth experiment (JAXA PCG). HDPCC has been launched and returned by Progress and Soyuz
spaceship from 2009 to 2013, high-quality protein crystal growth experiment was performed six times so far, and various

high important results are provided.
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Fig. 2 RYUTAI Rack
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Fig. 3 Photo of PCRF
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Table 1 PCRF User interface

Function Specification
General Usable Value 6 cellunit
Crystallization | 1) Vapor diffusion
Method 9) Liquid-liquid diffusion
3) Membrane
4) Batch
Temperature Control Target | Thermo module (TM1~6)
Control -
Usable Channel | 1 ch/1 cellunit
Control Method | Heating/Cooling, Ampere
Control, PID Control
Ampere Supply | 4.2 Amax/ch, 20Amax/6ch
Range 0~35 degree C
Temperature Measurement Thermistor (TS1~12)
Measuremen Method
t Usable Channel | 2 ch/1 cellunit
Motor Control Target Stepping motor (MT1~6)
Control -
Usable Channel | 1 ch/1 cellunit
Phase 5 Phase (Bipolar method)
Ampere Supply | 0.75A/1 Phase
Voltage Supply 15 VDC
Position Detection Target | Photo sensor (PM1~6)
Detection -
Usable Channel | 1 ch/1 cellunit
Ampere Supply | 10 mA
Option Power | Ampere Supply | 12VDC
Suppl
it Voltage Supply | 2.0 Amax
Observation Camera 1/2 inch CCD
Syst —
ystem Lighting Source | LED (1 =660 nm)
Resolution Power | More than 40 um
Observation Position X axis: 0~175.000 mm
Position Coordinates (0~175000 pulse)
Control
Y axis: 0~265.000 mm
(0~265000 pulse)

20 Int. J. Microgravity Sci. Appl. Vol. 30 No. 4 2013

AIANEZ 0~35 ['C] OEEH CREHRMET S Z &
MATRETH 5. IREHRIMEL, EHEERE (E-CONT)
WHEfiEshkzy 7 v T EEAL, REFRSO T 4
— KRy ks PID #l#l%2175. £, Bra=v
k6 KAEMSL L CHIERETH B .

(2) ISR

o=y MUTHEREAEEZEL, PCRF il ©
ATy ¥ 7 — 2 flEBERE, 7E MR HRE A A LT
fEmm kAl (LA HEOFEANCXLHBESIEEIT
ENTED. FE—FDAT v THEOA Y — FaifilfEs
26T, MEEALHETHD.

(3) bR ETLAI T

PCRF I D H £ RE Je OB & il i e A 5 A L C
BEMEOEERTEICLY, RE2HEEL TEROKE
REZWET DN TE DD, MEREICEbET
KiERZA IV CIREFHIIBESRMOEFEEZITH Z
LN TES. CCD W ATIZLDBEDA A—T% Fig. 6 12
Y

FEERIE, = NI B AR OV O S A A
TOERANTA—HITREL, REINTZ/NTA—H|Z
Wo TEBRY —Tr v AEFTT 2L TIrbivd. B
RICHEHEND CCD B AT ORI ERIECBIEE
JEAESE, EHE AR R NT A —FZ 2o TiE, EBH
W ENSDT T v aw s RERICE W ETRTE,
BAERILOT o —FAEIC XY, BB ORI
ARETH D .

22 EREBEEREREERERAEILA =Y F
(HDPCC)
221 HM=E

HDPCC % JAXA @& /8 & B8 db 4 R E R
(JAXA PCG Ym v =7 F) OHElLO—DTHY,
PCRF Z##i&h, BAHBEMMARERZIT S kT

BREEELAI=ZY + (AT

A
/ \ WER
AF—
v ﬁﬁl
B CCDAh A3
> | #Pazvk

Fig.6 Image of PCRF Observation Function

01780



K

JAXARER LRI ZAARILS
Holder for JAXA Crystallization Box unit (JCB)

(a) HDPCC

(b) HDPCC (Top cover opened)
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Fig.8 Drawing View of HDPCC
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