STS107 JUSPRO Experiments

1. Business and crystallography
2. Outline of crystallography
3. JUSPRO experiment
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Protein crystallography and business
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Crystallization
*Crystal

Required items:

Protein (mono spread, 99% pure, 10 mg)
Precipitant (e.g. AS, PEG)

Additive (e.g. Zn, Ca, MPD)

Detergent

Diffraction intensities
Phase information
Electron density map

Interpretation
Model

¢ Refinement

Sieture To be observed:
3D crystal with shape edge, polarization

|
To be obtained:
Diffracting crystal
with small mosaic, high resolution
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Diffraction experiment

Crystal

Phase information
Electron density map

Interpretation
Model

¢ Refinement
Structure

Required items:

Crystal (freeze; native, derivatives)
X-ray (monochromatic, white)
Detector (imaging plate, CCD)

To be observed:
Diffraction intensity distribution

To be obtained:

Phase information (structure factor)
with index, intensities, error, phase angle
by SIR, MIR, MIR-AS, SAD, MAD
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Diffraction experiment: Synchrotron

High-energy electron emits white ray called synchrotron radiation
as it traverses in magnetic field.

High frequency RF source

Electron injection

X-ray specificity:
High flux density

strong, brilliant: 20 pm small crystal
Tunable

flexible & precise wavelength: anomalous dlsperS|on

Low diversity
parallel: large unit cell

Application on MAD, SAD:
Florescence spectrum
multiple wave length data collection
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X-ray spectroscopy mode I
RS HEme

1 -

|

(©Hideaki Moriyama




Modeling and Refinement

Crystal

Required items:

Electron density map

Amino acid sequence

Computer graphics and computation

*Midel Interpretation TO be Obsel‘ved:
! Fit of model and E.D. map
Refinement
Structure TO be Obtained:

Atomic structure model
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Crystallization
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Crystallization
Hanging drop technique

Protain
concentration

Super solubility curve

Solubility curve

Precipitant concentration

1 2 3 4 i)
Evaporation of water Therefore, the value of Asaresult protein And the concentration of
increases the concentration supersaturation in the drop precipitates hopefully as protein decreases
31; precipi tgtnt and protein at increases. crystals.

e same rate.
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Control of Flow (Convection)
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Crystallization under microgravity

Adrenodoxin reductase (ADR) Isopropylmalate dehydrogenase (IMD)

Ground control Microgravity

' I 1 mm

Tabe. Items for post flight anal ysis ad resuts.

Ground control Microgravity

R

. M

ADR IMD
No. ad Item Method / Item Ground Spece Ground Spece
1. Preserce o crystals Pd arized miaoscope No Yes Yes Yes
2. Specegop o system SR X-ray diffraction NA *manac linic P3,21 P3,21
3. Specific gravity Linear gradient NA 1.25 1.21 1.21
4. Molecuar stncture  PX resdution / Rfactar NA 2.8A /020 2.3A/0.19 1.9A/0.20
5. Residal protein aonc.  Dyebinding 7 mg/ml 8 mg/ml 4 mg/ml 3 mg/ml

* tobe corfirm; NA, Not gplicable.

Crystallization trials on adrenodoxin reductase and 3-isopropylmalate dehydrogenase in STS-84 NASADA/UAB
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Ground-Space crystallization condition shift tabling

Crystallization conditions are different between 1 G and
microgravity.

It is caused by the differ ence of:
a. Crystallization bin (drop, reservoir, vapor space)
b. Temperature (4, 10, 15, 20, 37°C)
c. Mixing and start of growth
(suspended nucleation, resumed growth)
SO on

These differences ar e obscure in compar ative study
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Comparative studies
between
Ground experiment result diagram
and
Space experimentsresult diagram
gives
Ground-Space crystallization condition shift tabling

Difference in protein crystallization can be classified asa
different precipitant condition and additive.

JUSPRO experiments
Tabling (glucose iIsomer ase)
new crystallization (guanyl cyclase)
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