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Results of #1~-#3



Comparison of Maximum Resolution between
Space- and Ground-grown crystals
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Data are collected from crystals grown in JAXA(NASDA)-GCF#1, #2, and #3
space experiments



Comparison of Crystal Size between Space-
and Ground-grown crystals
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Data are collected from crystals grown in JAXA(NASDA)-GCF#1, #2, and #3
space experiments




From acceptance of samples to space experiment

Number of
experimental
conditions
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From obtaining single crystals to
structural analysis

From obtaining single crystals to structural analysis

Number of
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Single crystal X-ray diffraction Data collection Structural analysis

JAXA-GCF#3: 2004.10.05



Tentative results of JAXA-
GCF #4 Experiment

11/08/2004~24/10/2004
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JAXA-GCF#4

What was special in this flight...

37 GCBs (38 proteins) were launched.

- Users: 32 proteins
- JAXA: 6 protein (alpha-Amylase, Lysozyme, etc.)

For optimization of crystallization condition, gel-tube method and sample
purity check were applied.

PEG was recommended to add in precipitant solution.
In case of salt or organic precipitant, PEG was added in 8 cases.

For more stable temperature in 1SS, alkan and vacuum insulator were
packed in GCF to keep it 18~20C in addition to the usage of TBU/Cryogem
3M in Russian Service Module.

Thermos bottle(JCF) was developed for temperature stability.
JCB(JAXA crystallization box) was developed and applied for 9 GCBs.

Technical supports of harvesting and cryoprotecting crystals were
conducted by JAXA for 7 users out of 10 users.

Some samples were loaded in Japan (7 proteins, 8 samples).
All samples were crystallized in gel-tube method.
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Outlook of a ‘Gel-Tube’
Crystallization Device
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Thermos Bottle(JCF)




JCB
(JAXA Crystallization Box)



Outlook of JCB

cap syringe case bush capillary



Features of JCB

1 JCB can be fit in Granada Crystallization Box
(GCB).

1 Gel-Tube method is applied.

i Precipitant solution Is separated for each
capillary.

1 Injection molding Is used for manufacturing
JCB.

1 Easy to change the Precipitant solution
Individually after fixing the capillary.



How to assemble JCB (1)

1. Prepare 1% agarose 2. Fill up capillary with proteln
gel in bush. solution.

3. Seal uppe end of
capillary with silicon
grease tentatively.

4. Insert glass capillary
to the bush and cut the
bush to appropriate
length.

B ()




How to assemble JCB (2)

5. Pour precipitant solution into syringe case.

6. Install capillary into JCB syringe case.

7. Push the cap at the end of the syringe case and seal the
small hole on the cap completely with soldering iron.

between the capillary and the bush.



Two JCB syringe cases are installed in GCB case

Two JCB syringe cases are
combined
and installed into GCB case.

----- '\
Gel in bush H B
\- Protein in the capillary




JCB In JAXA-GCF#4 Experiment

Crystallization

GCB Protein Condition

GT 28 26 28

JCB 9 12 46




Comparison of Crystal Evaluation
between GCB and JCB

JCB (crystal evaluation)

(uorren|ensd |1e3sAi12) o

Evaluation 1: no crystal 2: oil, precipitate

3. insufficient crystal 4: single crystal



Lysozyme crystals in JCB

Grown In space Grown on the ground



Critical Points

1 JCB is still underdevelopment phase.

1 There are several problems to be
solved.

- Leakage of precipitant solution
— Crack of syringe case
- Quality of the crystals are deviated.



JAXA Crystallization Box (JCB)




JAXA-GCF#4

Results

37 GCBs (38 proteins) were launched.
— Users: 32 proteins
- JAXA: 6 protein (alpha-Amylase, Lysozyme)

Single crystals which seemed to diffract well were obtained in 22
proteins.

- 21 single crystals were obtained out of 27 samples which were
successfully optimized crystallization condition.

Temperature in ISS and on the way back from ISS was stable.
No leakage from capillaries was observed.
PEG 64 conditions / 74 conditions (86%)

Technical supports of harvesting and cryoprotecting crystals
successfully contributed to X-ray diffraction experiment.

Thermos bottle was effective, but same as GCF with alkan.

Correlation between GCB and JCB was reasonable, however there
are still some points to be improved.

- Leakage
- Crack
— Structural improvement
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Tentative results of JAXA-GCF#4
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From obtaining single crystals to diffraction data collection

X-ray diffraction

experiment has
not been
performed yet.

Quality of
crystals were not
sufficient.

single crystal X-ray diffraction
(tentative)

data collection
(tentative)

2004.12.




Tentative results of diffraction data

ground experiment | space experiment | precipitant
[ (A) (A)
1 2.5 2.2 PEG
These 2 6.8 5~6 Organic
samples will] |80 ] 3:11 3.2 PEG
be further 4 2.6 2.8 Salt added with PEG
SeEuhize: 5 |32 1.8 PEG
. |6 | 2.33 1.46 PEG
7 3.2~4.0 3.0~3.2 Salt + PEG
8 18 8 PEG
9 2.6 2.2 PEG
10 (3.4 2.0 PEG
11 | 2.3 1.8 PEG
12 |- 3.0 PEG
13 (1.9 2.0~2.4 Salt added with PEG
14 |1.08 0.93 Salt added with PEG
15 3.5 1.85~2.05 Salt

9 more samples (8 proteins) will be performed X-ray diffraction experiment in the near future



Comparison between Maximum Resolution of
Crystals grown on the ground and in space

Results of JAXA-GCF#1~#4
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Data are collected from crystals grown in JAXA(NASDA)-GCF#1, #2, #3 and #4
(tentative) space experiments
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