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17.1-2 RCTSEARCH-A FATTERSUN SEARCH PRUGEAE FOR
POSITIONING RAEDOMLY ORIENTED KOLECULAR FRAGKENIS.

By J.Rius and C.Xiravitlles

Iastitut de Cléncia de Haterials (C.85.1.C.).

c/ Marti 1 Franqués, s/n. Apartado da Correos 30102,
08028 BARCELCHKA.

ROTSEARCH ie an automated Patterson Search progran
developed to orlent and position molecular fragmenis
with rigid geometry in the unii cell, It allows ome tg
use the avallable molecular skeleton geometries e.g.
from crystal structure databases, to solve :
undeternined crystal structures containing similar
skeletons., Once the fragment is positioned, 1t can be
used as a phasing model for the subsequent siructural
expansion via Fo-syntheses (large fragmenis) or via
phases refinement (small fragmenis) im any of ihe
already existing programs for crystal siructurs
determination, In concrete, ROTSEARCH has been
designed to work in comnection with MULTAF-84 (Kain,
Germain and ¥oclfson). The compatibility is achleved
by using the same file HULTA¥, RFL and by generating
the file ROTS.PES containing the atomic coordinates
of the positivned model in the same format as in
SEARCH. PKS.

ROTSEARCH perforws the coarse rotation search in
vector space and the refinement of the fragment
orientation in reciprocal space using the o-function
(Tollin, Cryst. Comp., 1976, 212-221), as described
in (Rius & ¥iravitlles, J. Appl. Cryst., 1987, in
press), The fragment positioning is accomplished
using the To~ or 7— functions (Rius & Kiravitlles
Acta Cryst., 19868, 442, 402-404). The combined figure
of merit (CFOX) used in ROTSEARCHE is a linear
combinatiaon of the conventional R-index and the usual
CFOM employed in direct methods calculated after a
phase refinement. As the fragment silze decreases,
increasing welghi o the direct methods CFOK 1s given
i.e. ABS FOM, PSI ZERO and RESIDUAL.

This CFO¥ ls computed for all the higher-ranked
Patterson Search soleticns and the atomic coordinates
derived from the best one are stored in file
ROTS.PXS. The program needs the usual crystal data,
the observed stiructure factors and the fragment
cogordinates elther cartesian or crystallographic (up
to 100 atoms),

ROTSEARCE is written in FORTRAR/77 and should run
with 2 mivimum of modifications, on any computer with
500 Kbytes memory and with word length of 32 bits.
Its application to several representative test
examples will be shown.

COMPUTATIONAL METHODS AND ERROR ANALYSIS
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CON COMBINING PROBABILISTIC TWO-PHASE STRUCTURE
INVARIANTS WITH HARKER CONSTRUCTION.

By Guo_Dongyso and H. Heuptman, Institute of Thecretical
Chernistry, Jilin Univ., Chengchun, Pecple's Republic of China
and Medical Foundation of Buffale, 73 High Street, Buffalo,
NY 18203, U.S.A.

Harker gave an elegant geometrical solution to determine
protein phase angle (Harker, D. (1956) Acta Cryst. 9,1). As
everyene knows, it may lead to a unique phase solution by
combination of isomorphous replacement and anomalous scat-
tering information using a single derivative (SIRAS), and to &
twofold ambiquity if one wavelength anomelous scattering
data of one crystal slone are used (SAS). Several 5AS methods
have been developed for seeking the solution of the ambiguity
by some information contained in Bijvoet pairs, such as the
theoretical and experimental contribution of J. Karle, H.F.
Fan, I4.M. Teeter; C. Giacovazzo, B.C. Wang and sc on.

This presentation will fecus on  directly combining
reighborhood theory of two-phese structure invariants (TPSH
(iHeuptman, H. (1982) Acta Cryst. A38, 632 and Guo Dongyao
and Hauptman, H. (1986) ACA Annual Meeting, 14, 14, 46)
with Harker censtruction. Emphasis will be placed on
geometrical  reletionship  between TPSI  and Harker
construction. When the heavy-atom structure is known, the
rasulls arer

1. According to the geometrical anelysis of TPSI in SIRAS case
{Guo Dongyao and Hauptmen, H. Mol, Struc. Inter, Sym.
Beijing, Sept. (1988) 197), each vealue of the six TPSI is
available to determine the unique phase by Harker construc-
tion provided that the accurscy of TPSI from estimates of the
first neighborhood theory is at least not too bad to give the
correct sign of the TPSIL, It is worthy to emphasize that
neighborhood theory may provide six TPSI, three are indepen-
dent. In principle, the unique solution of Harker construction
can be given by each of the six TPSI, therefore three upigue
and independent sclutions may be provided for the same
ambiguity., Of course, it will glve a better judgement of the
ambiguity.

2. In SAS case, the geometrical analysis of TPSI is much
simpler than in the case of SIRAS. The simple and very
important result of TPSI is useful (Hauptman, H. (1982)), as S,
Fortier discussed, if the probabilistic estimate of TPS3I can
pro\)ﬁide the information on its sign {Acta Cryst. (1986) A42,
149).

The computational results show that the methods described in
1 end 2 are svsilable for solving Harker ambiguities in both
SIRAS end SAS ceses. The calculations were done using error-
free data for PtCly derivative of cytochrome cssp {Timkovich,
R. and Dickerson, R.E, {1976} J. Biol, Chem. 251, 4033) in SAS
cese and the native in SIRAS case. It is interesting that there
are 964 correct signs provided by the simple formule of TPSI
(Hauptman, H, (1982) in the first 1,000 reflections, 36 wrong
signs only, In SAS cass. ’



