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Abstract: Growth rate of lysozyme crystals vs supersaturation has exactly been measured for the

first time by means of laser interferometry at Kibo in odder to analyze the optimum condition

and/or the growth mechanism for good quality protein crystals. The growth rate and shape of spiral

growth hillocks were compared as obtained in gravity using the same growth cells. We here found

the larger growth rate under microgravity than the rate in gravity in the wide range of supersatura-

tion, which has commonly been used for growing crystals in gravity. The higher growth rate in

space is attributed to the suppression of the adsorption of dimer-molecules that are present as

impurity molecules, which block step movement along specific crystallographic directions depend-

ing on supersaturation. The lack of 2D heterogeneous nucleation growth regime in space is also

due to the reduction of this impurity concentration at the growth surface. These effects would

eventually widen the growth regime that is suitable for getting high quality protein crystals.

Key words; ISS, Kibo, lysozyme, growth mechanism, growth rate, interferometry, nucleation

1. [XL®Ic

INFETTFHEEAZFML T X7 BRI
2 EBENTWD, DAL OFHIL, ZD 2
FREE DS SR &2 T 2 & RGBS A3 H | CHE - 72 IRfIT
HARTREL D EVWHIHBTHD, i, 7%t
MEMSZ D) AEZEZEZ T, FHEIV LA
BN TEDL L VWHIMELEL o TE T,
L L, ZHUT “ZRE02” ([T 2F5R 38 m L
SOOI D E/ER, o T, “FH CTITMEHEN
BLRDIDOMENREL 23" Lotz HEVHE
FENTRILO 72N B A IS,

2013 4FIZ Kibo TS L7z, AWFIEIE. Z DR
WX T DB %, MR ETOSSEN LT 72
DT TH D, TDT=DOIT, TERDH X7 G b
DOWFFRETFIED L D1, FHTHEE S > THLEIZ
BN L, Zia BT X MREPT CHAHEHLE T 5
EWI R ) == TR FEE L BT, FH TR
ELTWARBIE, “To8” TRETORLE “%
D" BETHLICED, EA =X LDEN
EHAOCTHIEEEMNE Lz, TOHITIE,
FHTORMBREA D =X LN L EHES g
BEEHRDL ZENLETH D,

ZOXDITHERMNICBE R RN TE DHEMEE

35

fEEmE A =X L0 b PR LT, #Eifbics
FERRENTA—=2E2WMIGT 52 LT, A% ORA
R OREGICR LT b e tadt & 5 2
DT ENAKMEDORERBIITH D, EDIZDITIL,
FH LM ETORBEEA D= ALDORREA =X
LDE N PRI C MR D O W R E T
HY . LT o T, fldh R EEE O fafn Bk A1
o EOFEERE R CRE CHET 2720, FH T
DT, A ARUTEE O EE 53T & dh AR 3 EE O A RN
AR A L —F —F W CTHIET D 2 & 217572,
2. TOSHEHER

Fig.1 IZ#&ab 23 A% 1 > Mach—Zhender T4 X %779,
EAZT 5 MLBIE LT RO Michelson T
X1 Fig.2 (Rl Vs

Fig. 1 Concentration filed observed
by Mach-Zhender Interferometer at
Kibo.
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Fig. 2 Michelson Interferogram from
lysozyme (110) face.
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Fig. 3 Growth rate vs supersaturation. In
gravity (a) and under 0G (b).
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Fig. 4 Birth and spread model as an
example of 2D nucleation growth.
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Fig. 5 Predicted model from the growth rate
analysis of at lower supersaturation. With
increase of supersaturation, 2D nucleation
starts in between steps, leading to the
increase of growth rate.
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Fig. 6 Suppression of heterogeneous
nucleation under microgravity, this
was verified from the rate
measurement.
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