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Growth Rate of Protein Crystals under Microgravity

Katsuo TSUKAMOTO

Abstract

To find out important factors controlling crystal growth rate and perfection of protein crystals in microgravity, a
microgravity experiment using a Foton-M3 has been conducted in September 2007. Using seed crystals at constant
supersaturation, the growth rate was successfully measured ex-situ for the first time to be 0.7-1.5 times larger than the rate
under gravity. The result was very surprising because large reduction of growth rate under reduced gravity has been
expected. This experiment will be continued as a “NanoStep” project, which will be started on 21st, July 2012.
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Fig.2 The surface (a) and the internal zoning (b) of
a lysozyme crystal grown in space, followed
by forthcoming earth environment. The

difference can be seen in the zoning taken by
confocal microscopy.

Fig. 83 Tube cells, C9S and flat cells, C10S. Flat
cells enabled us to visualize the crystal
surface and internal zoning very clearly by
optical methods.

J. Jpn. Soc. Microgravity Appl. Vol. 29 No. 3 2012

5%

2.1 HERATDOEE

—EROFEFERITAARTHER L, 47 U XITFREBIAAT
B, RPEOFERIEA T « T4 A=~ KFED Elias
Vlieg WFFEEIZ THE L7z, Hof&r0IZiE @3mm RBE DX
YEFU—b6 A, T AMOERES 9 HEAERL, &
FUH e )V KA 72T Garcia-Ruiz O 7 /v— 7125
L., #MIE ESA K> TAHVF 72X ks,
9 14 Biclib EiFeni. Eix 9 H 26 HThorz.
B, H LR - BRI AL RV T 20 FERTE
VIR EE A L7

O RE 2 L M TR L= — % Fig4 |2
RT. HEREREER L2, b EFETo 1g ToRk
EEy, $TH LT #%O ng TORERS, %O 1g T
DR Ry NG IR AT — = 7 L L TR RS,
ThIE, BEERS R SICEAREOEICL Y KEE
DRI RD DT IR D20 THD. Zhicky, T
b LTI ORBREDOES, R EHELZFHTE 52
Lehb.

EHRE NV EERT D Z & TSN O M R B ZE 0 7T
RE&72%. Figh ICF0O—BlEmrd. KEHKOH HHFE
E LT, Ml 3 kMR RE IC A B L
THRYVIAEND L OICHEELTEY (ABC), ZDOME
BOMBNL T Ty (EOWERHAD) BREELTHD. 35
WCHIROH AEEE LT, 25 OMEMLIE FOTON-M3
HH LR TE Yy —=0 7 (BWRAD DK
DIREZWMDT-ZENND. 2F0, 15 ETFREDZE
SR E BRI O BAL B R OFE R L 2R L= 2 &
DB, ZOLIIZ, EEBOEBGN AL & LER
BMEDOMAEDLETESL Z kR, #EEFHTD
B DOEWE BB AL EBEL TITAD L2122 -
7.

Internal zonings formed due to the change
of environments. These zonings are kind of
time-marker  which  leads to  the
measurement of growth rates.
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Fig. 5 A confocal optical image, showing that
the formation of cracks (short arrows)
are the result of crystallization which
started during launching. The launch
time is seen from a sharp zoning, a long
arrow.
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Fig. 6 Elementary processes in crystal growth of
a protein crystal. Integration or rotation of
molecules at surfaces might be the
important rate determining process.
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Fig. 7 Growth with formed during 1G and micro-

G duration. Note the higher growth rate in
space.
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