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GCB/JCB

ISS



JAXA

JAXA
JAXA
JAXA
JAXA
RSC
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Table 1. Classification of infactive micmargan@m by risk group

Risk Group 1 (no or low individual and communily risk)
A microorganism that is unlikely to cause human or animal disease.

Risk Group 2 (moderate individual risk, low community risk)

A pathogen that can cause human or animal disease but is unlikely to be a serious hazard to
laboratory workers, the community, livestock or the environment. Laboratory exposures may
cause serious infection, but effective treatment and preventive measures are available and the
risk of spread of infection is limited.

Risk Group 3 (high individual risk, low community risk)
A pathogen that usually causes serious human or animal disease but does not ardinarily spread
from one infected individual to another. Effective treatment and preventive measures are avallable.

Risk Group 4 (high individual and community risk)

A pathogen that usually causes serious human or animal disease and that can be readily
transmitted from one individual to another, directly or indirectly. Effective treatment and preventive
measures are not usually available.

RSC

RSC

(Raw Diffraction Data)
JAXA

Full sphere resolution range, R merge value, R symm value, completeness(%), I/sigma(])
Highest sphere resolution range, R merge value, R symm value, completeness(%), I/sigma(l)

Mosaicity

SDS Native DLS
JAXA



JAXA

GCB
JAXA
ESA
GCBIGCF ESA
6.
ESA/
PDB JAXA/JISF
(ESA)

GCF(Granada Crystallization Facility)
(Federal Space Agency)

This study is contributed by a part of “High-quality Crystallization Project on The Protein Structure and
Function Analysis for Application” promoted by JAXA (Japan Aerospace Exploration Agency).
GCF(Granada Crystallization Facility) that had been developed by ESA(European Space Agency) and

Univ. of Granada was used for the protein crystallization, and Russian Service Module developed by

Russian Federal Space Agency was used for space experiment



JAXA

GCB

0.9

Gel-Tube

17

20



X SPring-8

Gel-Tube JAXA
Gel-Tube () JSUP 03-5273-2442
2.1.
JAXA ) (JSF)
()
6
<«» ESA
A
GCF RSM
|
v | [ |
’ RSC IBMP TsPK
h JAXA

T

()
) JSF

GCF

N



311

2. E.coli

JAXA

JAXA MSDS

JSF

SDS-Page Native-Page DLS
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3.5.

3.6.

41.

JAXA
JAXA

JAXA

Full sphere resolution range, R merge value, R symm value, completeness(%s), I/sigma(l)
Highest sphere resolution range, R merge value, R symm value, completeness(%), I/sigma()

Mosaicity
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From obtaining single crystals to diffraction data collection
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Results of JAXA-GCF#1~#4
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Crystal Data and X-ray Data Processing Statistics

Crystals

Diffraction data

6TAA
(Swift et al.*)

Ground

experiment
(Batch / Seeding)

Space Space
experiment experiment
(GCB)y** (GCB)

X-ray source

Conventional

SPring-8 BL12B2

SPring-8 BL12B2

Wavelength(A)

1

0.7

Space Group

P2,2,2;

P2,2,2;

P2,2,2,

Cell constant (A)

a=51.0, b=67.2, c=133.6

a=50.8, b=67.7, ¢=130.1

a=50.4, b=67.4, c=130.4

oa=B=y=90° oa=B=y=90° oa=R=y=90°
Volume of the cell 457,960 447,187 442,807
Maximum resolution(A) 21 1.12 0.89
Mosaicity 0.312(~1.4A) 0.241(~0.9A)
Average of /o (1) 22.2 39.2 26.6

Rmerge(overall)

0.063(30-1.40 A)

0.036(30-1.40 A)

0.062(15-1.0 A)

Rmerge(outer shell)

0.188(1.45-1.40 A)

0.039(1.45-1.40 A)

0.262(1.04-1.00 A)

Completeness(overall)(%)

94.5(30-1.40 A)

99.3(30-1.40 A)

96.5(15-1.0 A)

Completeness
(outer shell)(%)

89.9(1.45-1.40 A)

99.3(1.45-1.40 A)

95.7 (1.04-1.00 A)

*Swift, H.J. et al.:Acta Cryst., B47, 535-544 (1991)
**Calculated for the comparison with the data of the ground experiment.




Electron Density Map of Alpha-Amylase
(tentative)

Crystal grown on the ground Crystal grown in space

SPring-8 BL12B2

PEGS8000
NaCl

Expected Microgravity Effects

Mechanism Effects on the crystal
Suppression of the cluster
Protein depletion zone (PDZ) formation
formation

Impurity depletion zone (IDZ)
formation

Suppression of the disorder
Suppression of the step bunching

Suppression of the microcrystal
capture

Estimate PDZ and IDZ effects numerically in
the case of alpha-Amylase




Diffusive field around a growing crystal
In case of 30mg/ml alpha-Amylase in 20% PEGS000

[
iﬂ. | Ce=10mg/ml
S s e i ' D=30x10H2mls1
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¥ Concentration of the protein around the crystal surface
becomes lower if the viscosity of the solution is high.

Depletion zone around the growing
_crystal (alpha-Amylase/PEG8000)

Protan depletion zone Impurity depletion zone
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The effects on DFR and IR are expected in case of alpa-
Amylase using PEGBO0D as a precipitant.

Depletion zone around the growing

.crystal (Lysozyme/NacCl)
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PEGS8000
Garcia-Ruiz

PDB

Lysozyme Crystallization Experiment

Protein solution:

Precipitant solutio

JAKA-GTF#3
Space-growen crystal

70mafml Lysozyme, 26%PEG 8000, 100mb
acetate buffer pH 4.5

n:
pH 4.5

12% MaCl 25%PEG 8000, 100mbd ac etate huffer

Crystal Data and X-ray Data Processing Statistics

liges Ground crystal Space crystal
(Space crystal) (GCB) (GCB)
(APCF)
X-ray source EMBL X11/BW7B | SPring-8 BL12B2 SPring-8 BL12B2
Space Group P452,2 P4;2,2 P452,2
Cell Constant a=b=77.06 a=b=77.3 a=bh=78.0
ell Constants () c=37.22 c=37.9 c=37.7
Max Resolution () 0.94 - 0.95 1.08 0.88
Mosaicity 0.47 0.584 0.628 0.242 0.303
52 ( 0.94 6.9 ( 0.88
Rmerge % (total) |---- (o) W} 83 (083 _ ) __
33( 1.08 ) 40( 1.04 )
32.9(0.94-0.96 25.8 (0.91-0.88
Rmerge % (outer) 329009409 ) | || 258(091:088 )
16.8 (1.12-1.08 ) 6.6 (1.11-1.04)
Completeness % (total) 98.9 92.3 89.9
Com pleteness % (outer __8§_6_(99i-9_9_6__) __________________ §l_i£0_g_]:9§§_2_
83.6 (1.12-1.08 )

86.9 (1.11-1.04 )

*1) Sauter et al., Acta Cryst., (2001) D57, 1119-1126




6. PDB

Number of data

=
=
32 =

[
[ [ [
I I I
L [ [ [
22
L I I I
I I I

S I S
16
14 I

Maximum resolution
S

e
=
—

0 500 1000 1500 2000 2500 3000 3500 4,000 4500 5000

PDB X 2004.12. PDB
0.2 1.2 496

12 "\tc.‘..|.c"f"" e .« ° s *
11 pescadoqt e edta, ‘s
=[o:..c| !:00“: o.m % , o ‘0 . .
1 geiiestens foa e
=70 Sob ool .
0.9 %v. ..t N . R A
08 oo . . u.
20
07
06 1=
05
04
0 200 400 600 800 1000
. O NASA AO 04

X 2004.12.
NASA O JAXA-GCF




