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Protein Crystal Structure Analysis using
Synchrotron Radiation at Atomic Resolution
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We can now obtain a detalled plcture of protein; allowing the 1dent1ﬁcat10n of individual atoms, by 1nter-; :
o prettlng the dxffactlon of X~rays from a protein crystal at atomic resolution, 1.2 A or better. As of this wrlt—‘
 ing, about 45 umque protein structures beyond 1.2 A resolutlon have been dep051ted in the Protein Data
Bank. This review prov1des a simplified overview of how protem crystallographers use such dlifactlon datai

S to solve, refine; and validate protein structures.
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Table 1. Summary of data collection and processing statistics

No. of crystals

Beaniline

Temperature (K)

Diffractomator

Data collection method

IP size (mm?)

Detector distance (mm)

Spindle axis

Wavelength (A)

Space group

“Unit-cell dimensions (A)

Resolution range (A)

Processing software
Data collection

“Scaling ‘

RuergeD)

Completeness

/o>

Multiplicity

No. of unique reflections

1

4482

100 i
Rigaku R-AXIS IV
Oscillation
300 300

196

Parallél to[1 1 0]

ST

P3,21 ‘
a=b=41.653, c=118.628
34.5-1.06 ‘

DENZO®
SCALA

©.0.042(0.250)T

- 0.971(0.924)1
7.9(2.9)"
3.902.9)1
53,295(3,672)"

"Values in parentheses are for the highest resolution shell

(1.09-1.06 A).
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BIELWERELT, ARP CAHOKE/IIEATT - 720

SGI #:d Origin2000iC & 5 H—BEEOFHE < Fig. 11

Pcal

Pcal

Trp3

Trp3
Figure 1. Stereo drawing of a fragment of the ARP (3F,—2F,, )
map for bullfrog egg lectin (RCEL) at 1.14 A resolution with atoms
connected on the basis of interatomic distances. These atoms were
automatically placed without stereochemical restraints and thus

they deviate from the final, correct positions. ‘“Pca’’ is the three-let-
ter code for ‘‘pyroglutamic acid’’.
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(b

Figure 2. Anisotropic displacement ellipsoids drawn at 50% prob-
ability level for the all nonhydrogen atoms of bullfrog egg lectin
(RCEL). (a) Overall structure of RCEL. (b) Catalytic center of
RCEL.
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Figure 3. Course of the R factors during the refinement of

bullfrog egg lectin (RCEL).
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Figure 4. Stereo drawings of the omit electron density maps for
the three residues, (a) Trp3, (b) Lys9, and (c) Asn38, of bullfrog
egg lectin (RCEL).
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Figure 5. Observed (F,, o) and theoretical electron densities at
atomic centers as a function of temperature factor.
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