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Nobuhisa Watanabe: Development of the loopless free crystal mounting method and crystal structure

determination using Cr Ko X-rays without any modifications nor derivatizations.

A novel crystal mounting technique was developed for the sulfur SAD (S-SAD) method
using longer wavelength X-rays. With this novel technique, the cryo-buffer and cryoloop
surrounding the protein crystal can be removed before data collection to eliminate their X-ray
absorption. Structures of several novel proteins have been solved by S-SAD using this mounting
technique in combination with in-house chromium Ko radiation (2.29 A). Our novel crystal
mounting technique is superior to the standard cryoloop mounting method for the measurement
of small anomalous differences, and yields good results in sulfur substructure solution and
phasing by the SAD method. These results indicate that the S-SAD method with a chromium
source becomes more practical for macromolecular structure determination using our crystal

mounting technique.
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%1 FRERXROBR S —<F AR OS A ITHF S 115 Bijvoet . (Wavelength of in-house X-ray sources
and expected Bijvoet ratio for thaumatin crystal.)

X R Pk (A) f Bijvoet [t (%)
CuKa 1.54 0.56 123
CoKa 1.79 0.74 1.63
FeKa 1.94 0.85 1.87
CrKo 229 1.14 2.52




%2 V=TV AT > hERNT CrS-SAD i THHT L7ZBtRiESE D E &, (Summary of the novel structures
solved by the Cr S-SAD using loopless crystal mounting method.)

Proteins PHS023 PH1109 SCO7518 RNA binding protein TT0570 Glucosidase
No. of residues 83 144 185 241 603 738
Molecular weight 9,667 16,721 20,876 26,918 68,624 84,310
Molecules / AU 2 1 4 1 2 2
6 6 2 4 10 29
Sulfur atoms / 4 Met, 2 Met 8 Met, 23 Met,
molecule 6 Met 2 Cys 4 Met 2 Cys 6 Cys
(S-S)
Bijvoet ratio (%)* 2.45 1.86 0.89 1.11 1.09 1.68
Other anomalous 1.Ca",
scatterers / 1K' 2Cr, None 2Cr None 1 Ca”
1molecule *% op
Solvent contents (%) 45.1 58.0 48.0 46.5 457 51.9
Auto-built residues 54 (930 79 (55%) 366 (48%) 223 (93%) 1167 (97% 1378 (93%)
with side chain
* Calculated after Hendrickson and Teeter (1981) using only sulfur atoms as anomalous scatterers

*% Confirmed by final structures



23 RN —TREIN—T VAT > MEIZ X% TT0570 D7 —4 DL,
parameters among the datasets of TT0570.)

(The differences of several

mosaicity Rmerge R@m)*  R(pim)* Redundancy Completeness
loop-A 043 0.075 0.076 0014 28 982
loop-B 0.71 0.068 0.070 0013 273 9.5
loopless-A 0.89 0.067 0.068 0013 269 9.8
loopless-B 0.63 0.057 0.059 0.011 273 9.8
loopless-C 0.50 0.057 0.058 0011 277 9.8

s Weiss & Hilgenfeld (1997). J. Appl. Cryst. 30, 203-205.
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2 fEkON—T~7 0 MNEOFE LK. (Photograph and schematic drawings of the standard cryoloop
mounting method. )
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6 S-SADYEIZ X B TT0570 DEFEESFN.  [Electron density map of TT0570 phased by S—SAD method. )
(a) RESOLVE\Z X ZAAH AT (b) b YA 7 /VONAREL. S50 DIZE X R AEET
T IATHAAEED S D.
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(b)

(d)

X7 PAHGZEYA 7 e TT0570 HEWESEET L.

(TT0570 ribbon models built automatically from

different phase improve cycles.) (a)

1 Y427 H, (b)

2% 1427 0H, () 34 Z7/NH, (d 5%A

IIVH. FEFRENTIC 2 28D 9 BLORITOY T 2= hOHRD VR AT IVER L TN,
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