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1 Introduction

    The Linked-Atom Least-Squares concept was first applied to helical biopolymers by Struther Arnott at Kings College, London, in the mid 1960s. The original programming was in Algol by Alan Wonacott, and that version was subsequently expanded, altered and translated into Fortran by several people including David Dover, David Hukins, Bill Scott and R. Chandrasekaran. An IBM compatible version of the program was developed by Peter Smith at Purdue and completed in 1977. These tasks were accomplished with the aid of helpful suggestions and critical comments from many users. A fairly comprehensive mathematical description of LALS has been published in Acta Crystallographica, A34, 3-11 (1978). Citation of this paper would be appreciated in any published work that uses LALS. The final touch to this UNIX version was given by Thom Hendrixson, Purdue University. 

    WinLALS was reconstructed from the dimensioned version of LALS of May 19, 2000 that was prepared mainly by Dr. R Chandrasekaran, Purdue University.  Main features are a) WinLALS runs on MS-Windows PC, b) User can selectable the structure factor calculation from Trigonometric or Bessel function, c) Input/Output assignments are amended from LALS2000 version, d) Update file has all output parameters of each cycle with SC cycle control code, e) Add local title line (comment of atomic coordinates) in 2.3 stereochemistry data for user conveniences.  Our group is developing the graphical user interface PreLALS workbench for WinLALS that is able to prepare the input of WinLALS by the conversation with Windows PC.

1.1 File usage

    Logical unit assignments and default file names are as follows.

    Unit  FileName  
Contents                          
Default File Name      
      3   -          
Scratch file, binary mode                           

      5   -          
CON (Keyboad)                                                

      6   -          
CON (CRT display)                                         

      9   user input 
Input 3.Stereo Chemistry + 4.Root 
WinLALSAtom.dat*

                     
 Atom                          
usually 15
     11   user input 
Input 21.X-ray data               
WinLALSFobs.dat*


usually 15
     12   user input 
Input 46-51.Control lines          
WinLALSCont.dat*

                                                        
usually 15
     14   user input 
Error Output File                 
WinLALS.err

     15   user input 
Standard input file                
WinLALS.dat

     16   user input 
Standard print file                
WinLALS.prn

     17   user input 
Standard punch file               
WinLALS.pnc

     20   user input 
For Gnu plot file                  
WinLALSGnu.pnc 

    The above * means that these files are depend on the first character of 1.Title. 

1.2 General Notes

a) Formats given for input are to be interpreted in the normal Fortran sense. In particular, if more variables are to be input than the format implies, input continues on the next line. One exception concerns blank fields indicated by, for example, 5x. While this usually means the field is ignored and can contain anything, WinLALS sometimes depends on these fields being blank because they are read with something other than x format. Such instances are noted when they occur.

b) Terminator- means a line with 99999 in columns 1 to 5 and blank elsewhere. 

c) Columns beyond 72 are ignored by WinLALS. 

d) All input angles are in degrees and should be in the range -180 to +180. Distances are in Angstroms. 

e) In many cases a choice is given between atom names and numbers. It is better to use the name. No two atoms may have the same name. If both name and number are given, the number is used and the name ignored. 

2 Detailed Input Instructions 

2.1 Title. Format (18A4) 

    (CHKAP(i),i=1,18)

    This title is printed at the top output

   columns 

     1-72 
CHKAP     : this run title consisting of any desired alphanumeric identification  information

    Usually all input data are prepared in the same file (logical unit 15). 

    If the first character of CHKAP, CHKAP(1)(1:1), is '*', then the following three data sets are read from another input file. The last line of these files should terminate with End of file [EOF].

    a) 3.Stereo Chemistry + 4.Root Atom (logical unit 9),  
    b) 21.X-ray Data (logical unit 11) and
    c) 46-51.Control lines (logical unit 12).
2.2 Molecular symmetry. Format (5I5) 

    NHEL, JHAND, NRES, NTRN, IFLABET

   columns 

     1- 5  
NHEL   
: = 0, =1 for a single helix

                   
 = 2 for a double helix having a dyad along the molecular x-axis (i.e. the root atom lies on the dyad) and affects only the structure factor calculation, and speeds up Bessel. 

     6-10 
JHEL     
: = 0, =1 for right-handed system

                        = -1 for left-handed system

    11-15 
NRES      
: Number of residues per c-repeat, default is 1. Zero implies the default.

    16-20 
NTERN    
: Number of helix turns per c-repeat, default is 1. Zero implies the default.
    21-25 
IFLABET 
: structure factor calculation

                        = 0,1 for Trigonometric function use

                        = 2  for Bessel function use

    A six-fold left-handed helix (e.g.) may alternatively be given by JHEL=-1, NRES=6, NTRN =1 or JHEL=1, NRES=6, NTRN=5. The c-repeat is defined as the translation required parallel to the helix axis to superpose one residue on another in the same strand. This may be a multiple of the crystallographic c for certain parallel multiple helices. 

    Specifying NHEL=2 implies that there is a dyad along the molecular x-axis (i.e. The root atom lies on the dyad). This is of hysterical importance for nucleic acid structures, but more flexibility is obtained by defining a double helix by other means and using NHLE=1. Using NHEL=2 affects only the structure factor calculation, and speeds up only Bessel.

2.3 Stereochemistry. Format (7A10,A2/A4,1x,I5,A4,1x,I5,4F10.0)  Logical unit is 15 or 10.

    (TITLE(i),I=1,10)

    (CHKNAM(i), LP(i), CHKP(i), LTYPE(i), OCC(i), D(i), TAU(i), THETA(i), i=1,NAT)

    NAT+1 lines are required.  The first line is the stereochemistry coordinate title that is prepared by user. The second to NAT line are actual atomic coordinates.
    Usually all input data are prepared in the same file (logical unit 15). If the first character of CHKAP (2.1 Title) is ‘*’, this 2.3 Stereochemistry and next 2.4 Root Atom data are read from logical unit 10.

   columns, first line. Format (7A10,A2)
     1-72 
ITLE     : this stereochemistry title consisting of any desired alphanumeric identification information

   columns, second line. Format(A4,1x,I5,A4,1x,I5,4F10.0)
     1- 4 
CHKNAM(i): name of this atom

     6-10
LP(i)     
: number of precursor atom -or- 

    11-14
CHKP(i)   
: precursor atom name

    16-20
LTYPE(i)  
: atom type

    21-30 
OCC(i)    
: occupancy (see 4.1 Data Notes a) 

    31-40 
D(i)       
: bond length (distance)

    41-50 
TAU(i)    
: bond angle

    51-60 
THETA(i) 
: dihedral angle in the tree geometry of the I-th atom

    One line for each atom until the whole tree structure is defined. The root definition comes next. If there are two or more structures, sets of stereochemistry and root definition are input for each structure. The first LP(1), CHKP(1), D(1), TAU(1), THETA(1), the second TAU(2), THETA(2) and the third THETA(3) are meaningless in every set and ignored. 
Numbering starts from 1 for the first atom of the first structure and continues sequentially through the last structure. Atom names may not be wholly blank. THETA(i)s and TAU(i)s may be refined and they are numbered according to the number of the atom of p3(i) for THTA(i)s and p2(i) for TAU(i)s (See 4.2 Tree Geometry) 

    If the atom names CHNAM(i) are not unique, atoms may not be subsequently referenced by name but only by number. The numbering starts at 1 for the first atom of the first structure and continues sequentially through all the structures. Atom names may not be wholly blank.

    Any of the THETA(i) or TAU(i) may be refined, and they are subsequently numbered according to the number of the atom that they define. Thus the first theta is THETA(4) and so on.

2.4 Root definition. Format (5x,I5,A4,6x,4F10.0/3I5) 

    IRUT, CHKRUT, EPX, EPY, EPZ, S
    I1, I2, I3 

    Two lines are required.
    Usually all input data are prepared in the same file (logical unit 15). If the first character of CHKAP (2.1 Title) is ‘*’, previous 2.3 Stereochemistry and this 2.4 Root Atom data are read from logical unit 9.

   columns, first line Format(5x,I5,A4,6x,4F10.0)
     6-10 
IRUT      
: number of root atom for this structure -or- 

    11-14 
CHKRUT  
: root atom name

    21-30 
EPX       
: Eulerian angle for x-rotation, 
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    31-40 
EPY       
: Eulerian angle for y-rotation, 
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    41-50 
EPZ      
: Eulerian angle for z-rotation, 
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    51-60 
S          
: distance (cylindrical radius) of root atom from the helix axis 

   columns, second line Format(3I5)
     1- 5 
I1        
: rotation to be applied first 

     6-10 
I2        
: rotation to be applied second 

    11-15 
I3        
: rotation to be applied third

    The choice of root atom is not critical in most cases, but may give some physical  significance to the epsilons. See 4.1 Data Notes f for additional information. I1, I2, I3 will normally be 1, 2, 3, implying that EPX is applied first, EPY second, EPZ third. In general, the rotation I1 is applied first and so on. Repeat input data in items 3 and 4 for defining each additional structure. If there are more structures to be defined, input continues with the next stereochemistry lines, above.

2.5 Terminator of 2.4. Format (I10)

   columns 

     1-10 
ITERM    
: 9999999999

2.6 Theta equivalence. Format (6(I5,A4,1x))

    (LPQi1(i),CHLPQi1(i),LPQi2(i),CHLPQi2(i),i=1,NQP)

    NQP/3 lines are required.
   columns 

     1- 5  
LPQ11(i)   
: ITH11, number of theta -or- 

     6- 9  
CHLPQ11(i)
: KTH11, atom name to be equivalenced to 

    11-15 
LPQ12(i)   
: ITH12, number of theta -or- 

    16-19 
CHLPQ12(i)
: KTH12, its atom name
    21-25 
LPQ21(i)   
: ITH21, number of theta -or- 

    26-29 
CHLPQ21(i) 
: KTH21, atom name to be equivalenced to 

    31-35 
LPQ22(i)   
: ITH22, number of theta -or- 

    36-39 
CHLPQ22(i)
: KTH22, its atom name

    41-45 
LPQ31(i)   
: ITH31, number of theta -or- 

    46-49 
CHLPQ31(i) 
: KTH31, atom name to be equivalenced to 

    51-55 
LPQ32(i)   
: ITH32, number of theta -or- 

    56-59 
CHLPQ32(i)
: KTH32, its atom name

    Theta equivalence allows the initial difference between any two thetas to be exactly maintained throughout a refinement, without the use of constraints. This is useful for describing, for example, an unrefined group or ring along a chain. Three equivalences per line are able to input. Only the second theta in the equivalence may be refined. The program will accept without comment unused equivalences.

    Note that, with the root atom considered fixed in space, no pair of equivalenced thetas may affect any common atom. I.e. they must be in different branches of the tree.

2.7 Terminator of 2.6. Format (I10)

   columns 

     1-10 
ITERM    
: 999999999

2.8 X-ray refinables. Format (5F10.0) 

    SCLE0, ATTN0, SCLE1, ATTN1, EDM

   columns 

     1-10 
SCLE0   
: Initial scale factor for Fobs, i.e. we are fitting Scle0*Fobs to Fcalc 

    11-20 
ATTN0    
: Initial overall isotropic attenuation (temperature) factor for Bragg Fobs data 

    21-30 
SCLE1    
: Initial scale factor for continuous Fobs X-ray data 

    31-40 
ATTN1    
: Initial attenuation factor for continuous data 

    41-50 
EDM      
: Electron density multiplier for water weighted scattering factors (= 1.0 by default)

    The calculated structure factors are multiplied by 
[image: image4.wmf](

)

(

)

2

/

sin

ATTN

exp

l

q

-

. If there are no X-ray data, presence of the values in the line does not interfere with other refinement. 

2.9 Position definitions. Format (6F10.0) 

    (FMU(i), U(i), V(i), W(i), POCC(i), PSNS(i), i = 1, NMOL) 

    NMOL lines are required.
   columns 

     1-10 
FMU(i)    
: Axial orientation angle for this position 

    11-20 
U(i)       
: fractional x-coordinate of helix axis 

    21-30 
V(i)       
: fractional y-coordinate of helix axis 

    31-40 
W(i)       
: fractional displacement of root atom along z from the unit cell base 

    41-50 
POCC(i)   
: site occupancy (multiplier to all the atomic occupancies in item 3) 

    51-60 
PSNS(i)   
: = +1.0 for "up" 

                        = -1.0 for "down" sense of the ith helix. 

                        If NHEL = 2, only up molecules are permitted. 

    This completes the input of all the refinable parameters. Those other than the thetas and Taus are termed "other parameters" and are numbered in a single sequence as follows. Other(1) = SCLE0, Other(2) = ATTN0, Other(3) = SCLE1 and Other(4) = ATTN1.

    This numbering is retained even if there are no X-ray data, but in that case Other(1) to Other(4) cannot be refined. Other(5) to Other(8) are epsilon-x, epsilon-y, epsilon-z and S for the first structure, Other(9) to Other(12) are epsilon-x, epsilon-y, epsilon-z and S for the second, and so on till the m-th structure. Other(4+4*m+1) to Other(4+4*m+4) are FMU(1), U(1), V(1), W(1) for first structure, Other(4+4*m+5) to Other(4+4*m+8) are FMU(2), U(2), V(2), W(2) for second structure and so on.

2.10 Terminator of 2.9. Format (I10)

   columns 

     1-10 
ITERM   
: 999999999

2.11 Equivalent positions in the unit cell. Format (6F10.0) (If none, go to 2.12) 

     (SSYM(i,j),i=1,12),j=1,NEQUIV)

    NEQUIV lines are required.
   columns, first line

     1-10 
SSYM(1,j)  
: a1

    11-20 
SSYM(2,j)  
: a2

    21-30 
SSYM(3,j)  
: a3

    31-40 
SSYM(4,j)  
: a4

    41-50 
SSYM(5,j)  
: a5

    51-60 
SSYM(6,j)  
: a6

   columns, second line

     1-10 
SSYM(7,j)  
: a7

    11-20 
SSYM(8,j)  
: a8
    21-30 
SSYM(9,j)  
: a9
    31-40 
SSYM(10,j)
: b1
    41-50 
SSYM(11,j) 
: b2
    51-60 
SSYM(12,j)
: b3
    This defines an equivalence of International Tables, i.e. the equivalence moves an atom positioned at fractional (x, y, z), it to (xx, yy, zz) given below in a matrix notation.
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    Note that a3, a6, a7 and a8 must be zero and a9 must be +1.0 or -1.0, i.e. the only rotation other than that parallel to the helix axis is one of 180 degrees about a line perpendicular to it.
    If no equivalence is given, the identity operation is assumed (a1 = a5 = a9 = 1.0). If it is not assumed and must be specified explicitly if any others are specified.

2.12 Terminator of 2.11. Format (I10)

   columns 

     1-10 
ITERM   
: 999999999

2.13 Generated molecule definitions. Format (4I5)

     (IPOS(i), IEQV(i), ISTR(i), MHEL(i), i = 1, NMOL) 

    NMOL lines are required.
   columns 

     1- 5  
IPOS(i)  
: position number of this i-th molecule

     6-10 
IEQV(i)   
: equivalence number of this i-th molecule 

    11-15 
ISTR(i)   
: structure number of this i-th molecule 

    16-20 
MHEL(i)   
: = 0 if helical symmetry applies to this i-th molecule

                        = 1 if not, to this i-th molecule

    Positions, equivalences and structures, and similarly the generated molecules, are numbered in the same order they are defined above. If no definition is given, the program assumes every possible combination (all with MHEL(i) = 0) such that the structure number varies the fastest, then the equivalence, finally the position. 

    The Bessel routine cannot be used for non-helical molecules.

2.14 Terminator of 2.13. Format (I10)

   columns 

     1-10 
ITERM    
: 999999999

2.15 Transformations, constraints and restraints. Header Format (A3,6x,I1,6F10.0)

     CHKSRT, NP, X1, X2, X3, X4, X5, X6

     Each constraint or restraint definition consists of a header line that specifies the type of constraint or restraint, and possibly the following lines dependent on the type. 

   columns 

     1- 3  
CHKSRT 
: a three-letter code specifying the type of constraint or restraint. The meanings of the other variables depend on the type as given below

                     
ANG 
= Bond angle relationship (two lines input). 

                     
COI 
= Coincidence relationship (two lines input). 

                     
COL 
= Collinearity relationship (four lines input). 

                     
COO 
= Coordinate relationship (NP+1 lines). 

                     
DIH 
= Dihedral angle relationship (three lines input).

                     
DIS 
= Distance relationship (two lines input). 

                     
EQU 
= General transformation (two lines input). 

                     
GAM 
= Gamma relationship (two lines input).

                     
PAR 
= Parameter relationship (NP+1 lines). 

                   
TRA 
= Helix transformation or cell translation (one header line format input). 

    10    
NP      
: used only by types "PAR" and "COO" to indicate how many elements are involved in the relationship. 

    11-20 
X1       
: the weight of a restraint or zero for a constraint

    21-30 
X2       
: the desired value for distance or angle

    The exceptions of EQU and TRA are the input for constraints and restraints. In all cases, a constraint is constructed if x1 is zero; otherwise, it is a restraint with weight x1. 

    Several types use "standard atom" format to read input off the following lines. These lines contain (IAT(i),CHKAT(i),ITM(i),IML(i),i=1,NAT) in format (10x, 3(I5, A4, 1x, 2I5)).
   columns 

    11-15 
IAT1     
: first atom number -or-

    16-19 
CHKAT1 
: first atom name

    21-25 
ITM1    
: transform number of first atom or zero if none

    26-30 
IML1     
: molecule number of first atom
    31-35 
IAT2     
: second atom number -or-

    36-39 
CHKAT2 
: second atom name

    41-45 
ITM2    
: transform number of second atom or zero if none

    46-50 
IML2    
: molecule number of second atom
    51-55 
IAT3     
: third atom number -or-

    56-59 
CHKAT3 
: third atom name

    61-65 
ITM3    
: transform number of third atom or zero if none

    66-70 
IML3    
: molecule number of third atom
    Atom involved in a constraint may be on any generated molecule. Provision exists also for atom in a different helical repeat and/or different unit cell, or for a new atom related to an existing atom by a complicated matrix relationship. Before they are called in the constraint/restraint, such transforms must be sequentially defined by types "TRA" and "EQU" as follows.

a)  Bond angle relationship (two lines input). 

   columns, first line. Format(A3,7x,2F10.0)
     1- 3  
CHKSRT 
: ANG 

    10    
NP       
: (ignored)  

    11-20 
X1        
: weight or zero  

    21-30 
X2        
: desired value of bond angle

   columns, second line. Format (10x, 3(I5, A4, 1x, 2I5)) 

    11-15 
IAT1     
: first atom number -or-

    16-19 
CHKAT1 
: first atom name

    21-25 
ITM1    
: transform number of first atom or zero if none

    26-30 
IML1     
: molecule number of first atom
    31-35 
IAT2     
: second atom number -or-

    36-39 
CHKAT2 
: second atom name

    41-45 
ITM2    
: transform number of second atom or zero if none

    46-50 
IML2    
: molecule number of second atom
    51-55 
IAT3     
: third atom number -or-

    56-59 
CHKAT3 
: third atom name

    61-65 
ITM3    
: transform number of third atom or zero if none

    66-70 
IML3    
: molecule number of third atom
    Second line contains three atoms in standard atom format. This relationship is to maintain the bond angle 1-2-3 close to X2. 

b)  Coincidence relationship (two lines input). 

   columns, first line. Format(A3,7x,F10.0)
     1- 3  
CHKSRT 
: COI  

    10    
NP       
: (ignored) 

    11-20 
X1       
: weight or zero

   columns, second line. Format (10x, 2(I5, A4, 1x, 2I5)) 

    11-15 
IAT1     
: first atom number -or-

    16-19 
CHKAT1 
: first atom name

    21-25 
ITM1    
: transform number of first atom or zero if none

    26-30 
IML1     
: molecule number of first atom
    31-35 
IAT2     
: second atom number -or-

    36-39 
CHKAT2 
: second atom name

    41-45 
ITM2    
: transform number of second atom or zero if none

    46-50 
IML2    
: molecule number of second atom
    Second line contains two atoms in standard atom format. This defines 3 relationships, between x, y and z coordinates of the two atoms that are to be made coincident.  

c)  Collinearity relationship. 

   columns, first line. Format(A3,7x,F10.0)
     1- 3  
CHKSRT  
: COL  

    10    
NP        
: (ignored)  

    11-20 
X1         
: weight or zero 

   columns, second to five lines. Format (10x, I5,A4, 1x, 2I5)

    11-15 
IAT     
: atom number -or-

    16-19 
CHKAT  
: its atom name 

    21-25 
ITM     
: transform number or zero if none

    26-30 
IML     
: molecule number, for the ith atom

    Second to five lines contain the three atoms in standard atom format. This relationship is to keep the three atoms collinear. The order of the atoms is immaterial. 

    The parametric constraint is given by x, y, z permutations of G=(X1-X2)/(X2-X3) - (Y1-Y2)/ (Y2-Y3). The order of the atoms is immaterial.

d)  Coordinate relationship  

   columns, first line. Format(A3,6x,I1,2F10.0)
     1- 3  
CHKSRT  
: COO  

    10    
NP        
: number of coordinates involved (must be 1,2,3 or 4)  

    11-20 
X1        
: weight or zero  

    21-30 
X2        
: desired value (see below).

   columns, second to NP+1 lines. Format (10x, I5, A4, 1x, 2I5, 5x, A1, 4x, F10.0) 

    11-15 
IAT(i)     
: atom number whose coordinate is affected -or- 

    16-19 
CHKAT(i) 
: its atom name

    21-25 
ITM(i)    
: transform number 

    26-30 
IML(i)     
: molecule number  

    36    
CHKEL(i) 
: X, Y or Z for the respective Cartesian coordinate, 

                        R or P   for the radial or angular cylindrical coordinate  

    41-50 
COEF(i)   
: coefficient of the coordinate

    This relationship is to closely maintain 
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. If the last coordinate involved has CHKEL = P, X2 and X1 should be in degrees**(-2) and degrees. The units assumed for each COEF(i) agree with the type of the coordinate. While the R coordinate of an atom is independent of ITM(i) and IML(i), valid values for them must be given for operational reasons. 

e)  Dihedral angle relationship (three lines input).

   columns, first line. Format(A3,7x,2F10.0)
     1- 3  
CHKSRT
: DIH 

    10    
NP      
: (ignored) 

    11-20 
X1       
: weight or zero

    21-30 
X2       
: desired dihedral angle

   columns, second line. Format (10x, 3(I5, A4, 1x, 2I5)) 

    11-15 
IAT1     
: first atom number -or-

    16-19 
CHKAT1 
: first atom name

    21-25 
ITM1    
: transform number of first atom or zero if none

    26-30 
IML1     
: molecule number of first atom
    31-35 
IAT2     
: second atom number -or-

    36-39 
CHKAT2 
: second atom name

    41-45 
ITM2    
: transform number of second atom or zero if none

    46-50 
IML2    
: molecule number of second atom
    51-55 
IAT3     
: third atom number -or-

    56-59 
CHKAT3 
: third atom name

    61-65 
ITM3    
: transform number of third atom or zero if none

    66-70 
IML3    
: molecule number of third atom
    Second line contains the first three atoms in standard atom format. 

   columns, third line. Format (10x, 3(I5, A4, 1x, 2I5)) 

    11-15 
IAT4     
: fourth atom number –or-

    16-19 
CHKAT4 
: fourth atom name

    21-25 
ITM4     
: transform number of fourth atom or zero if none

    26-30 
IML4     
: molecule number of fourth atom

    Third line contains the fourth atom in standard atom format. This relationship is to maintain the dihedral angle 1-2-3-4 close to X2. 

f)  Distance relationship (two lines input). 

   columns, first line. Format(A3,7x,2F10.0)
     1- 3  
CHKSRT  
: DIS 

    10    
NP        
: (ignored) 

    11-20 
X1        
: weight or zero

    21-30 
X2        
: desired distance

   columns, second line. Format (10x, 2(I5, A4, 1x, 2I5)) 

    11-15 
IAT1     
: first atom number -or-

    16-19 
CHKAT1 
: first atom name

    21-25 
ITM1    
: transform number of first atom or zero if none

    26-30 
IML1     
: molecule number of first atom
    31-35 
IAT2     
: second atom number -or-

    36-39 
CHKAT2 
: second atom name

    41-45 
ITM2    
: transform number of second atom or zero if none

    46-50 
IML2    
: molecule number of second atom
    Second line contains two atoms in standard atom format. This relationship is to maintain the distance between two atoms close to X2.

g)  General transformation (two lines input). 

   columns, first line. Format(A3,7x,6F10.0)
     1- 3  
CHKSRT 
: EQU 

    10    
NP        
: (ignored) 

    11-20 
X1        
: This defines a transform to generate an atom at xx, yy, zz 

    21-30 
X2        
: from one at x, y, z (Cartesian). Thus

    31-40 
X3        
:    (xx)    (x1 x2 x3) (x) 
(x10)

    41-50 
X4        
:    (yy) =  (x4 x5 x6)*(y) + 
(x11)

    51-60 
X5        
:    (zz)    (x7 x8 x9) (z)   
(x12)

    61-70 
X6        
:

   columns, second line. Format (10x, 6F10.0) 

    11-21 
X7        
:

    21-31 
X8        
:

    31-41 
X9        
:

    41-51 
X10       
:

    51-61 
X11       
:

    61-71 
X12       
:

    Standard atom input (above) then allows a transform number to be specified, or zero if a transform is not needed. 

h)  Gamma relationship

   columns, first line. Format(A3,7x,2F10.0)
     1- 3  
CHKSRT  
: GAM  

    10    
NP        
: (ignored)  

    11-20 
X1         
: weight or zero  

    21-30 
X2        
: desired value for gamma

   columns, second line. Format (10x, 3(I5, A4,1x))

    11-15 
IAT1    
: first atom number -or-
    16-19 
CHKAT1 
: its name

    21-25 
IAT2    
: second atom number -or-
    26-29 
CHKAT2 
: its name

    31-35 
IAT3     
: third atom number -or-
    36-39 
CHKAT3 
: its name defining the plane

    Gamma, the angle between the normal to this plane within a molecule and the helix axis, is always in the range 0 to 90 degrees.

i)  Parameter relationship. 

   Columns, first line. Format(A3,6x,I1,2F10.0)
     1- 3  
CHKSRT  
: PAR  

    10    
NP        
: number of parameters involved (must be 2, 3 or 4)  

    11-20 
X1        
: weight or zero  

    21-30 
X2        
: desired value (see below)

   columns, second to NP+1 lines. Format (10x, A2, 5x, I3, F10.0) 

    11-12 
CHKPAR(i)
: TH for a theta, TA for a Tau, OT for an "other parameter" 

    18-20 
IPAR(i)    
: number of the parameter

    21-30 
COEF(i)   
: coefficient of the parameter

    This relationship is to closely maintain 
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. If the parameter is an angle, X2 should be in degrees and x1 in degrees**(-2). Each coefficient should be in degrees**(-1) for angle and Angstroms**(-1) for distance. 

j) Helix transformation or cell translation (one header line format input). 

   columns. Format(A3,7x,3F10.0)
     1- 3  
CHKSRT 
: TRA 

    10    
NP      
: (ignored)  

    11-20 
X1       
: number of cell edge a translation  

    21-30 
X2        
: number of cell edge b translation 

    31-40 
X3        
: number of helix repeat operation. Note that X1, X2, X3 may be zero, negative or positive. They will normally be integral.  

2.16 Terminator of 2.15. Format (I10)

   columns 

     1-10 
ITERM   
: 999999999

2.17 Unit cell dimensions. Format (6F10.0) 

     (UCELL(i),i=1,6)

   columns 

     1-10 
UCELL(1) 
: a, length of a edge of the unit cell, in Angstroms 

    11-20 
UCELL(2) 
: b, length of b edge

    21-30 
UCELL(3) 
: c, length of c edge

    31-40 
UCELL(4) 
:
[image: image8.wmf]a

, angle between b and c, in degrees
    41-50 
UCELL(5) 
:
[image: image9.wmf]b

, angle between c and a
    51-60 
UCELL(6) 
:
[image: image10.wmf]g

, angle between a and b

    By convention (and necessarily for this program) c (or possibly c*) is parallel to the helix axis. A blank line defaults to a = b = c = 1.0, 
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and this may be used for a non-crystallographic study.

2.18 If X-ray data are present, go to 2.19. If not, supply a terminator and proceed to 2.24 Overall elastic weight.

2.19 Cruickshank weights and divisor for Fobs. Format (5F10.0) 

     (CRUIK(i),i=1,3), CRUICK(5), CRUICK(4)

   columns 

     1-10 
CRUICK(1)
: A

    11-20 
CRUICK(2)
: B

    21-30 
CRUICK(3)
: C

    31-40 
CRUICK(5)
: D, coefficient for continuous data [weight = 1/D]

    41-50 
CRUICK(4)
: SUB, subdivision factor for statistical analysis of Fobs 

                         (= 2.0 by default)

    A, B and C coefficients for Bragg data [weight w = 1/(A + B * Fobs + C * Fobs**2)]. Thus a constant weight (1/A) can be generated by setting B=C=0.0. If A (or D) is negative, the weight becomes (-w)*individual weight of each Bragg (or continuous) datum. A = 0 (or D = 0) is equivalent to A = -1 (or D = -1). If a value A just greater than 1.0 (say 1.1) is given to subdivision, the program resets it to the minimum possible value. For details see 3.6 structure factor statistics in the output description. SUB (which defaults to 2.0 if omitted) is subdivision factor used in the statistical analysis of the Fobs values. 

2.20 Scattering factor codes. Format (12I5) 

     (LSCT(i),i=1,NTYPE)

    NTYPE/12 lines are required. LSCT(i)=-1 is terminator.
   columns 

     1- 5  
LSCT(1)   
: a 4-digit code "CBAA"

     6-10 
LSCT(2)   
: a 4-digit code "CBAA"

    11-15 
LSCT(3)   
: a 4-digit code "CBAA"

     ....                                 

    55-60 
LSCT(12)  
: a 4-digit code "CBAA"

    LSCT(i) is a 4-digit code "CBAA" meaning that atoms of type I (given on 2.3 stereochemistry lines) have a scattering effect as follows. 

      C = 0 normal atomic scattering, do to allow for water in the gaps of the structure

        = 1 gives water weighting with van der Waals volume as in the Smith and Arnott paper

        = 2 gives the obsolete water weighting scheme of Arnott and Hukins, J. Mol. Biol. (1973) 81, 93-105 

        = 3 gives water weighting as in C = 1 but with excluded volume given by Langridge et al. J. Mol. Biol. (1960) 2, 38-64

        = 4 gives the recommended water weighting given by Arnott et al. J. Mol. Biol. (1981) 149, 489-505. Built in excluded volumes (Angstroms**3) are: hydrogen = 5.15, carbon = 16.44, nitrogen = 2.49, oxygen = 9.13, oxygen 1/2- = 5.00, oxygen - =  5.00, phosphorus = 23.50, sulfur = 25.50. 

      B = number of bound hydrogen atoms scattering from the same atomic center.  

      AA = 00 null atom (also implied by type of 0 or zero occupancy)

         = 01 hydrogen 

         = 02 carbon 

         = 03 nitrogen 

         = 04 oxygen, neutral

         = 05 oxygen, half negative charge 

         = 06 oxygen, one negative charge

         = 07 phosphorus 

         = 08 sulfur
         = 09-99 may be assigned by the user for other species

         If any AA exceeds 08, there follow for the additional species.

         ((X(i,j),j=1,9), RAD(i), HBND(i),i=9, NSPEC)  Format (6F10.0/5F10.0)
        
((X(i,j),j=1,9)
= set of 9 numbers from (or analogous to) the International Tables, Vol IV, pp. 99-101, 
         
RAD(i) 
= van der Waals radius of the atom (needed only for water weighting)
         
HBND(i)
= length of the H-atom bond (needed only if hydrogen atoms are to be attached and water weighting applied) 
          The first two lines refer to species 09, the next two to 10 and so on. 
Note that the water weighting schemes for C = 3 and 4 are currently valid only for B = 0 and AA = 00 through 08. 

2.21 X-ray data. Format (A:4I5, 2F10.0, B:2I5,10X,F10.0 or C:I5,15X,3F10.0)
    For Trigonometric calculation, 2.21A data are required. For Continuous transform calculation, 2.21B or 2.21C data are required.
    Usually all input data are prepared in the same file (logical unit 15). If the first character of CHKAP (2.1 Title) is ‘*’, this 2.21 X-ray data are read from logical unit 11.

2.21A Observed structure factors (Bragg data)

     (ITLHH(i), ITLHK(i), ITLHL(i), ITLHM(i), FOBS(i), FWT(i), i = 1, NREFL) 

    NREFL lines are required.
   columns, Format(4I5,2F10.0)
     1- 5  
ITLHH(i)  
: IH, Miller index h, IH
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     6-10 
ITLHK(i)  
: IK, Miller index k

    11-15 
ITLHL(i)  
: IL, Miller index l

    16-20 
ITLHM(i) 
: IM, multiplicity of reflection, zero being taken as 1

    21-30 
FOBS(i)  
: = 0, if this reflection is part of a composite spot with the next reflection(s)

                         > 0, observed structure amplitude if this is the last or only reflection in this spot

                         < 0, negative value if the observed structure amplitude is to be set at zero

    31-40 
FWT(i)    
: = 0 means unit weight by default

                        > 0, weight to be applied to this spot if this is the last or only reflection in this spot

                        < 0, negative value to signals an unobserved spot

2.21B Indicate Continuous Diffraction 1

     (ITLHH(i), ITLHK(i), FOBS(i),i=1,NREFL)

    NREFL lines are required.
    Only a Bessel routine can handle these data under IFLABET=2 (see 2.2) 

   columns, Format(2I5,10X,F10.0)
     1- 5  
ITLHH(i)
: 1000 
     6-10 
ITLHK(i)  
: 1000 * RR (cylindrical polar radius in reciprocal space)

    21-30 
FOBS(i)  
: must be greater than zero in each datum. If this value less than 0.001, this reflection treats as zero.                         

2.21C Indicate Continuous Diffraction 2

     ITLHH, RSTART,RSTEP,REND
     Only a Bessel routine can handle this datum under IFLABET=2 (see 2.2) 

     Continuous diffraction data from RRstart to RRend (step is RRstep) are generated.

   columns, Format(I5,15X,3F10.0)
     1- 5  
ITLH  
: 2000 
    21-30 
RRSTART 
: RR (cylindrical polar radius in reciprocal space) start value

    31-40 
RRSTEP  
: RR step value

    41-50 
RREND  
: RR end value

2.22 Terminator of 2.21. Format (I10)

   columns 

     1-10 
ITERM   
: 999999999

2.23 Rejection factors and selection indicator. Format (3I5)

     IREJ, IREJT, IABN

   columns 

     1- 5  
IREJ    
: r1, then reject from the least squares any spot for which r1 * Fcalc is less than Fobs

     6-10 
IREJT  
: r2, then reject from the least squares any unobserved spot for which Fcalc is less than r2 * Fobs 

    10-15 
IABN   
: = 0, use all Bessel orders between -20 and +20 in SF calculation

                        = 1, use m = 0 in the selection rule for Bragg data and m not equal to 0 for continuous data. 
    Spots with zero weight are always rejected. 

2.24 Overall elastic weight. Format (F10.0)

        ELAWT

   columns 

     1-10 
ELAWT   
: Individual weights of elasticated parameters (see 2.46 Cycle control line), model fitting data (see 2.50 Model fitting data) and restraints (see 2.15 Transformations, constraints and restraints) are further multiplied by ELAWT
2.25 If short contact data are present, go to 26. If not, supply a terminator and proceed to 46.
2.26 Contact options. Format (2I5) 

     NMAXC, MINCP

   columns 

     1- 5  
NMAXC   
: maximum number of contacts to find. Any beyond this number will be ignored with a non-fatal warning message. Zero implies the default 400.

     6-10 
MINCP   
: > 0, contacts differing from the limiting value by less than MINCP/100.0 Angstrom will not be printed

                         = 0, contacts differing by less than 0.4 Angstrom *100 will not be printed. Zero implies the default 40.

                         = -1, all contacts will be listed

    Note that MINCP affects only the output listing of contacts. They are still applied whatever the difference is. 

2.27 Source unit specifications. Format (4I5)

     ((LSU(i,j),i=1,4), j=1,NSM)

    NSM lines are required.
   columns 

     1- 5  
LSU(1,j)  
: IM1, molecule number of source element 

     6-10 
LSU(2,j)  
: IM2, 
= 0, only IM1 is to be used
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0, molecules IM1 to IM2 inclusive are included 

    11-15 
LSU(3,j)  
: IR1, first residue number

    16-20 
LSU(4,j)  
: IR2, last residue number, i.e. residues IR1 through IR2 are used 

    Note that IM2 
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 IM1 and IR1 
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 IM1 (if IM2 is not zero) are necessary. 
Residue 0 is the one constructed from the input (i.e. it has its root atom at z = w(i) * c of 2.9 Position definitions). Residue +1 is derived from the base molecule residue proceeding in the +z direction, and residue -1 conversely. Positive residue numbers therefore increase towards +z in the generated molecule if it has sense "up" and its equivalence parameter PSNS(i) (2.9 Position definitions) is +1.0, and so on. 
Positive residue numbers increase towards -z in the generated molecule whose sense is "down" (either by positioning or equivalence or any other means). Negative molecule numbers may be used to specify the (NHEL = 2) double helix mate. 

    With each line of source specification is associated an automatic number termed the S-code whose purpose will be described below (2.29 Target unit specifications) with T-code. The nth line has an S-code of 2**(n-1), i.e. they are successively 1, 2, 4, 8, 16 ... 

2.28 Terminator of 2.27. Format (I10)

   columns 

     1-10 
ITERM   
: 999999999

2.29 Target unit specifications. Format (8I5, I10) 

     ((LTU(i,j), i=1,9), j=1,NTM)

    NTM lines are required.
   columns 

     1- 5  
LTU(1,j)  
: IM1, molecule number of target element 

     6-10 
LTU(2,j)  
: IM2, 
= 0, only IM1 is to be used
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0, molecules IM1 to IM2 inclusive are included 

    11-15 
LTU(3,j)  
: IR1, first residue number

    16-20 
LTU(4,j)  
: IR2, last residue number, i.e. residues IM1 through IM2 are used 

    21-25 
LTU(5,j)  
: IA1, number of unit cell a edge translations to be applied

    26-30 
LTU(6,j)  
: IB1, number of b translations 

    31-35 
LTU(7,j)  
: IC1, number of c translations 

    36-40 
LTU(8,j)  
: multiplicity of interactions involving this target element

    41-45 
LTU(9,j) 
: T-code, being the sum of the S-codes of source elements whose interactions with this target element is considered. Zero T-code implies all the source elements. 

    Any target unit specification may be followed by:

   Columns, Format(20x,3I5)
    21-25 
IA2(i)  
: IA2, number of unit cell a edge translations to be applied

    26-30 
IB2(i)    
: IB2, number of b translations

    31-35 
IC2(i)    
: IC2, number of c translations

    This implies that all numbers of a translation from IA1 to IA2 inclusive are to be used, and so on. 

2.30 Terminator of 2.29. Format (I10) 

   columns 

     1-10 
ITERM  
: 999999999

2.31 Atom redundancy. Format (I5, A4, 1x, I5, A4, 1x, I5) 

     LABEL(1,i), CHKA1(i), LABEL(2,i), CHKA2(i), LABEL(3,i), i=1,NADEL)  

    NADEL lines are required.
   columns 

     1- 5  
LABEL(1,i)
: IAT1, atom number to be made redundant -or- 

     6- 9  
CHKAT1(i) 
: its atom name 

    11-15 
LABEL(2,i) : IAT2, atom number which IAT1 duplicates -or- 

    16-29 
CHKAT2(i) 
: its atom name 

    21-25 
LABEL(3,i) : IRES, number of residues IAT2 must be displaced to make it IAT1. 

    If only the first atom is specified, it becomes a dummy atom for contact purposes and is completely ignored. If both atoms are given, considered to duplicate the second, the first is ignored. However, any bond implied by precursion of or to the first will apply to the second. A non-zero value of IRES is used when the first atom duplicates a helical repeat of the second  (i.e. IRES is usually +1 or -1 in this case). 
Note that a zero occupancy atom is ignored in the contact search, but its precursion-implied bonds still exist. This is not true of atoms dummied here with IAT2 omitted. 

2.32 Terminator of 2.31. Format (I10)

   columns 

     1-10 
ITERM  
: 999999999

2.33 Type I bond list. Format (I5, A4, 1x, I5, A4) 

     (LBDIN1(1,i), CHKAT1(i), LBDIN1(2,i), CHKAT2(i), i = 1, NIB) 

    NIB lines are required.
   columns 

     1- 5  
LBDIN1(1,i) 
: IAT1, number of atom at one end of bond -or- 

     6- 9  
CHKAT1(i) 
: its atom name

    11-15 
LBDIN1(2,i) 
: IAT2, number of atom at other end -or- 

    16-19 
CHKAT2(i) 
: its atom name 

    Type I bonds are bonds within one residue. Some of them may already have been  accounted by atom redundancies (above). Those between atoms and their precursors should not be input here. 

2.34 Terminator of 2.33. Format (I10)

   columns 

     1-10 
ITERM 
: 999999999

2.35 Type II bond list. Format (I5, A4, 1x, I5, A4, 1x, I5)

     (LBDIN2(1,i),CHKAT1(i),LBDIN2(2,i),CHKA2(i),LBDIN2(3,i), i=1,NIIB) 

    NIIB lines are required.
   columns 

     1- 5  
LBDIN2(1,i) 
: IAT1, number of atom at one end of bond -or- 

     6- 9  
CHKAT1(i) 
: its atom name

    11-15 
LBDIN2(2,i)
: IAT2, number of atom at other end -or- 

    16-19 
CHKAT2(i) 
: its atom name 

    21-25 
LBDIN2(3,i)
: IRES, residue number of IAT2 if IAT1 is on residue 0

    Type II bonds are between atoms on different residues in a molecule. Those already implied by atom redundancy list need not be repeated here. 

2.36 Terminator of 2.35. Format (I10)

   columns 

     1-10 
ITERM     
: 999999999

2.37 Type III bond list. Format (I5, A4, 1x, 3I5, A4, 1x, 5I5) 

     (LBDIN3(1,i),CHKAT1(i),LBDIN3(3,i),LBDIN3(4,i),LBDIN(5,i),CHKA2(i),LBDIN3(6,i),LBDIN(7,i),LBDIN(8,i),LBDIN(9,i),LBDIN(10,i),LBDIN(11,i),i=1,NIIIB) 

    NIIIB lines are required.
   columns 

     1- 5  
LBDIN3(1,i)
: IAT1, number of atom at one end of bond -or- 

     6- 9  
CHKAT1(i) 
: its atom name

    11-15 
LBDIN3(3,i)
: IRES1, residue number of IAT1

    16-20 
LBDIN3(4,i)
: IMOL1, molecule number of IAT1

    21-25 
LBDIN3(5,i)
: IAT2, number of atom at other end -or- 

    26-29 
CHKAT2(i)
: its atom name 

    31-35 
LBDIN(7,i)
: IRES2, residue number of IAT2

    36-40 
LBDIN(8,i)
: IMOL2, molecule number of IAT2

    41-45 
LBDIN(9,i)
: IA, number of A edge displacements separating IAT2 from the source unit 

    46-50 
LBDIN(10,i)
: IB, number of similar B edge displacements

    51-55 
LBDIN(11,i) 
: IC, number of similar C edge displacements

    Type III bonds are between different molecules. 

2.38 Terminator of 2.37. Format (I10) 

   columns 

     1-10 
ITERM   
: 999999999

2.39 Attractive bond specifications. Format (6F10.0). If none, go to 2.41.

     ((HBPAR(i,j), i=1,6) ,j=1,NHB)

    NHB data sets (2.39 + 2.40) are required.
   columns 

     1-10 
HBPAR(1,j)
: RMI, minimum distance for attractive bond application 

    11-20 
HBPAR(2,j)
: RMA, maximum distance for attractive bond application 

    21-30 
HBPAR(3,j)
: REQ, optimum distance for attractive bond 

    31-40 
HBPAR(4,j)
: W, weight to be given to interaction, in degrees**(-2)

    41-50 
HBPAR(5,j)
: ANG, angle desired for precursor-donor-acceptor 

    51-60 
HBPAR(6,j)
: DEV, deviation from ANG to be tolerated

    If ANG and DEV are omitted, no angle test is made. If the angle test fails, or the distance is between RMI and RMA, the interaction is treated as a normal contact. It is necessary that RMI is 
[image: image17.wmf]£

REQ 
[image: image18.wmf]£

 RMA 
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 DLIM (given 2.42 Contact limit table). W is affected by the overall contact weight (see 2.44 Overall contact weights). 

2.40 Attractive bond donors and acceptors. Format (6(I5, A4, 1x)) 

     (LBUF(i,j), CHKAT(i,j), i = 1, INF) 

    (INF+2)/6 lines are required. LBUF(i,j)=-1 or CHKAT(1,j) has blank are each terminator of donors and accepters, respectively.
   columns 

     1- 5  
LBUF(1,j)  
: IAT1, donor or acceptor atom number -or- 

     6- 9  
CHKAT(1,j)
: KAT1, its atom name 

    11-15 
LBUF(2,j)  
: IAT2, donor or acceptor atom number -or- 

    16-19 
CHKAT(2,j)
: KAT2, its atom name 

     ...

    41-45 
LBUF(5,j)  
: IAT5, donor or acceptor atom number -or- 

    46-49 
CHKAT(5,j)
: KAT5, its atom name 

    51-55 
LBUF(6,j)  
: IAT6, donor or acceptor atom number -or- 

    56-59 
CHKAT(6,j)
: KAT6, its atom name 

    All atoms which are possible donors are listed, then either IATn = -1 or a blank KATn, followed by all possible acceptor atoms, and ended by IATn = -1 or a blank KATn. 
    Note that there is no real distinction between donors and acceptors except when the interaction is angle dependent. 
    If there are different types of attractive interaction, repeat 2.39 and 2.40 as needed. The program numbers the types sequentially. 

2.41 Terminator of 2.40. Format (I10) 

   columns 

     1-10 
ITERM    
: 999999999

2.42 Contact limit table. Format (6F10.0) 

     ((VRAD(i, j), i = 1, j), j = 1, NTYPE)

    NTYPE lines are required.
   Columns, first line
     1-10 
VRAD(1,1) 
: DLIM11, limit below which a distance between atom types i and j is considered a contact

   Columns, second line
     1-10 
VRAD(1,2) 
: DLIM12, limit below which a distance between atom types i and j is considered a contact

    11-60 
VRAD(2,2) 
: DLIM22
     ...

   Columns, NTYPE-th line
     1-10 
VRAD(1,NTYPE) 
: DLIM1,NTYPE, limit below which a distance between atom types i and j is considered a contact

    11-20 
VRAD(2,NTYPE) 
: DLIM2,NTYPE
     ...

    nn-nn
VRAD(NTYPE,NTYPE)
: DLIMNTYPE,NTYPE
    There will be one distance on the first line, two on the next and so on. After the sixth, two or more lines are required per type. The atom type is adopted from the stereochemistry lines. 

2.43 Terminator of 2.42. Format (I10) 

   columns 

     1-10 
ITERM    
: 999999999

2.44 Overall contact weights. Format (2F10.0) 

     WCON, X

   columns 

     1-10 
WCON   
: CNW, non-zero multiplier to all individual contact weights (including the attractive interactions in 2.39) 

    11-20 
X         
: ALW, = 0, if individual weights for each contact type are to be given in 2.45 Individual contact weights
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0, so that all contact types have the same weight ALW and go to 2.46 Cycle control line

2.45 Individual contact weights. Format (6F10.0) 

     (WRAD(i, j), i = 1, j), j = 1, NTYPE) 

    NTYPE lines are required.
   Columns, first line
     1-10 
WRAD(1,1) 
: CWT11, limit below which a distance between atom types i and j is considered a contact

   Columns, second line
     1-10 
WRAD(1,2) 
: CWT12, limit below which a distance between atom types i and j is considered a contact

    11-60 
WRAD(2,2) 
: CWT22
     ...

   Columns, NTYPE-th line
     1-10 
WRAD(1,NTYPE) 
: CWT1,NTYPE, limit below which a distance between atom types i and j is considered a contact

    11-20 
WRAD(2,NTYPE) 
: CWT2,NTYPE
     ...

    nn-nn
WRAD(NTYPE,NTYPE)

: CWTNTYPE,NTYPE
    This table is in exactly the same format as the DLIM table in 2.42 Contact limit table.

2.46 Cycle control line. Format (72A1)

     CHKARD

    Please refer Appendix A (Summary) and B (Examples) of cycle control data.

    Usually all input data are prepared in the same file (logical unit 15). If the first character of CHKAP (2.1 Title) is ‘*’, this 2.46 Cycle control line data to 2.51 Terminator are read from logical unit 12.

   columns 

     1-72 
CHKARD  
: option codes

    This line contains one or more option codes separated by commas and terminated by a period. If necessary, it may be continued on to a following line by interrupting the information after a comma and continuing on the next line. 
    Option codes consist of either two letters, or two letters followed by an equal sign followed by an unsigned integer, for example, CY or CY = 3. 
    Note that CY is equivalent to CY = 1, and the absence of CY to CY = 0. 

    The following are the option codes. Operations of which there must be precisely one.

      CL = n 
Perform a run to convergence with a limit of n cycles. 

      CY = n 
Perform a run of n cycles. 

      CO     
Proceed as far as coordinate calculation, constraint and restraint evaluation,  model fitting and elastication calculation only.

      SF = n 
Proceed as far as structure factor calculation only. If Cruickshank A is non-zero and B is zero, a Cruickshank statistical analysis will be done. 

              
If n = 3, the calculated Cruickshank weights will be used in subsequent cycles. 

              
If n = 2 or if A calculates negative, the B and C values for the given A will be used. 

              
If n = 1, none will be used. 

      CX     
Proceed as far as contact calculation only. 

      ST = n 
Set or step parameters. (see 2.48 Set and setup data ST)

      ZZ     
Stop (and ignore any succeeding lines) 

      PU     
Copy the following lines to a file (see 4.1 Data Notes c) 

 a) Parameter Controls

    These set the parameters to be varied and the constraints and/or restraints to be applied. This information is in effect, as a whole, unless and until changed by a subsequent cycle control line. This also applies to the MF data (see below d). 

    Parameters, which are elasticated, need not also be specified as refined. 

      VH = n 
Refine n thetas (as subsequently detailed) 

      VT = n 
Refine n Taus

      VO = n 
Refine n other parameters

      EH = n 
Elasticate n thetas

      ET = n 
Elasticate n Taus

      EO = n 
Elasticate n others

      AC = n 
Apply n constraints and miscellaneous elastic relations 

      VN     
Vary nothing. this may be used to set all of the above back to zero. 

 b) Print Controls (default is none, beware)  

      CR = n 
Print coordinates where

                n
= 1 of base molecule 

                 
= 2 of generated molecules 

                 
= 3 of both base and generated molecules 

                 
= 4 of generated molecules and their double helix mates (i.e. Those related by a dyad in the base molecule) 

                 
= 5 as 4, plus the base molecule 

                 
= 6 of the generated molecules and all their helical repeats in one unit cell

                 
= 7 as 6, plus the base molecule 

                 
= 8 of the union of 4 and 6 

                 
= 9 of the lot, i.e. 8 plus the base molecule, See also miscellaneous controls CE

      CN   
Print constraints and restraints 

      EL   
Print details of parameter elastication 

      BO   
Print details of bonding detected in the contact calculation. This is effective only in the first contact calculation per run, and is a useful data debugging aid. 

      CD = n
Print details of the contact calculation where 

                n
= 1 all the useful stuff

                 
= 2 more information, generally unnecessary note that CD = 2 implies BO (above) 

      CS   
Print statistics of the contact calculation 

      XR   
Print x-ray data and structure factors 

      XS   
Print statistics concerning x-ray calculation. 

      MA   
Print normal matrix summary and right hand side vector 

      SH = n
Print eigenvalues, data analysis and shifts where 

                n
= 1 usually sufficient information

                 
= 2 include Lagrange multipliers and error analysis of shifts. This is only meaningful for a converged run.

      OP   
Suppress printing of current values of parameters at start of each cycle.

      DG = n
Print various diagnostics throughout execution where 

                n
= 1 print in output file 

                 
= 2 print in output file and error file.

      AL   
This is the same as CN, EL, CS, XR, XS, MA, and also CR = 3, CD, SH unless any of these is also specified. 

 c) Update File (Punch ) Controls (default is none) 

      SC = n
Specify a file to update the data set to the new parameter values where 

                 n
= 1 the stereochemistry lines have atom names for precursors 

                  
= 2 the stereochemistry lines have atom numbers for precursors

            
If SC accompanies CY = n or CL = n, it has effect only in the last cycle performed. If no SC is encountered in a run, lines for SC = 1 are automatically generated (even if the run fails due to a WinLALS error), if any shifts have been applied. 

      CC = n
Create the coordinates specified in the CR print option where

                 n
= 1 in ORTEP Cartesian format 

                  
= 2 in ORTEP cylindrical polar format 

                  
= 3 in Format (3F10.4,A4,1x,F10.4,I5), giving x,y,z,name,occupancy,type

                  
= 4 in ORTEP fractional coordinates format, for the generated molecules only. 

      OZ   
Omit zero occupancy atoms when making this file. 

      PO   
Make this file but omit the printing specified by the CR option. 

      FC   
Fourier data available only with Trig version. Fourier coefficients are prepared during the structure factor calculation and are intended for input to a Fourier program. The first line contains (6F10.4) a, b, c, alpha, beta, gamma (angles in radians). Then follow reflection lines, one per reflection, containing IH, IK, IL, IM, Z, PHSE, X NOV and Y in Format (4I5, 5F10.4) where 

            
  IH, IK, IL are the Miller indices, 

            
  IM
= multiplicity, 

            
  Z  
= MOD(Fcalc) * SQRT(IM) where Fcalc is prior to applying temperature factor, 

            
  PHSE
= phase of Fcalc in degrees, 

            
  X    
= Fobs for this SPOT,

            
  NOV 
= number of reflections in this spot 

            
  Y    
= X/SQRT(NOV). 

            
Following all the reflection lines for a spot, a spot line containing IfFLAG, IZ,
NH in Format (3I5) where 

            
  IFLAG
= 1 for an accepted, observed spot, 

                      
= 2 for a rejected observed spot 

                      
= 3 for an accepted unobserved spot 

                      
= 4 for a rejected unobserved spot and 

            
  IZ = -999 (provided for identification purposes) 

      NH  
No headings. Normally each set of all the above lines is preceded by two lines of title, which are suppressed by this option (see 4.1. Data Notes c). 

 d) Miscellaneous Controls

      FI    
Change the filtering, scaling, damping and/or convergence conditions. 

      OS   
Switch on optimized shifts (see 4.1 Data Notes b). This remains in effect until

      NS   
Resume normal shifts. 

      FO   
Force continuation even if divergent. This causes the check for WinLALS
error 18 to be bypassed, and remains in effect until it encounters

      NF  
No forcing and resume the divergence checks. 

      NX  
No x-ray calculation. This is used if x-ray data are supplied, but are not to be used. This remains in effect until

      YX  
Yes x-ray. If a previous NX has been given, this switches the use of x-ray data back on. 

      NC  
No contact calculation. See NX (above) for details 

      YC  
Yes contacts. See YX (above) for details. 

      LI = n
This causes a contact search to be done at least every n cycles (see 4.1 Data Notes e) 

      TA = n
Tabulate function n (valid only with ST) 

      TB = n
Tabulate function n (valid only with ST) 

      SP    
Suppress print. (valid only with ST and TA and/or TB) 

      MF = n
Use model-fit data where

              
  n 
= 1  read and apply the data 

                 
= 2  apply previously read data 

            
MF is counted with parameter controls in the sense that it need only be given when parameter controls are present. Equally, if given on its own, it nullifies any previous parameter controls. 

      ND = n
Use n as the number of data for the error calculation for shifts and/or coordinates. See "uncertainties" below. 

      CE   
Calculate uncertainties in coordinates as given by the CR parameter. This is valid only in a CO, CX or SF cycle, and the preceding cycle must have included SH = 2. None of the following may appear with CE, VH, EH, VT, ET, VO, EO, AC, VN. 

2.47 Cycle data lines. 

If any of VH=nVH, VT=nVT, VO=nVO, EH=nEH, ET=nET, EO=nEO, AC=nAC, FI, ST=nST or MF=nMF is given, the appropriate data follow on subsequent lines in the following order, regardless of the order on the control line. Each set only appears if the appropriate option was specified on 2.46 Cycle control line. 

2.47A VH: Varied thetas. Format (12I5) 

    (IVH(i), i = 1, nVH) where IVH(i) is the number of theta to be varied. 

   columns 

     1- 5  
IVH(1) 
: IVH(i) is the number of theta to be varied. 

     6-10  
IVH(2) 
: i=1,nVH

    11-15 
IVH(3) 
: 

    16-20 
IVH(4) 
: 

      ……       
: 

          
IVH(i) 
: 

2.47B EH: Elasticated thetas.

    (IEH(i), i = 1,nEH) in Format (12I5)
    (BEH(i), i = 1, nEH) in Format (6F10.0)
    (WEH(i), i = 1, nEH) in Format (6F10.0)
   columns, first line, Format(12I5) 
     1- 5  
IEH(1) 
: IEH(i) is the number of theta to be elasticated.
     6-10  
IEH(2) 
: i=1,nEH

    11-15 
IEH(3) 
: 

    16-20 
IEH(4) 
: 

      ……       
: 

          
IEH(i) 
: 

   columns, second line, Format(6F10.0) 
     1- 5  
BEH(1) 
: BEH(i) is the value to which theta is bound,

     6-10  
BEH(2) 
: in the same order as the IEH(i).
    11-15 
BEH(3) 
: i=1,nEH
    16-20 
BEH(4) 
: 

      ……       
: 

          
BEH(i) 
: 

   columns, third line, Format(6F10.0) 
     1- 5  
WEH(1) 
: WEH(i) is the weight with which theta is to be bound,

     6-10 
WEH(2) 
: in the same order as the IEH(i).
    11-15 
WEH(3) 
: i=1,nEH
    16-20 
WEH(4) 
: If BEH(i) is greater than 360, it causes binding in every cycle

      ……       
: to the current value. If BEH(i) is less than -360, binding is

          
WEH(i) 
: always to the value at the time this control line is read, and

   it is not updated in subsequent cycles. 

    Note that the data for IEH(i), BEH(i), and WEH(i) each start on a new line. Thetas need not be specified as refined as well as elastically bound; the latter will suffice.

2.47C VT: Varied Taus. These have the same format as VH. 

   columns 

     1- 5  
IVT(1) 
: IVT(i) is the number of Taus to be varied. 

     6-10  
IVT(2) 
: i=1,nVT

    11-15 
IVT(3) 
: 

    16-20 
IVT(4) 
: 

      ……       
: 

          
IVT(i) 
: 

2.47D ET: Elasticated Taus. These have the same format as EH.

    (IET(i), i = 1, nET) in Format (12I5)
    (BET(i), i = 1, nET) in Format (6F10.0)
    (WET(i), i = 1, nET) in Format (6F10.0)
   columns, first line, Format(12I5) 
     1- 5  
IET(1) 
: IET(i) is the number of Taus to be elasticated.
     6-10  
IET(2) 
: i=1,nET

    11-15 
IET(3) 
: 

    16-20 
IET(4) 
: 

      ……       
: 

          
IET(i) 
: 

   columns, second line, Format(6F10.0) 
     1-10 
BET(1) 
: BET(i) is the value to which Taus is bound,

    11-20  
BET(2) 
: in the same order as the IET(i).
    21-30 
BET(3) 
: i=1,nET

    31-40 
BET(4) 
: 

      ……       
: 

          
BET(i) 
: 

   columns, third line, Format(6F10.0) 
     1-10  
WET(1) 
: WET(i) is the weight with which Tau is to be bound,

    11-20 
WET(2) 
: in the same order as the IET(i).
    21-30 
WET(3) 
: i=1,nEH
    31-40 
WET(4) 
: If BET(i) is greater than 360, it causes binding in every cycle

      ……       
: to the current value. If BET(i) is less than -360, binding 

          
WET(i) 
: is always to the value at the time this control line is read, and

   it is not updated in subsequent cycles. 

2.47E VO: Varied "other parameters". Format (12I5) 

    (IVO(i), i = 1, nVO) where IVO(i) is the number of "other parameters" to be varied. 

VO and EO: Varied and elasticated "other parameters". These have the same format as VH and EH. The numbering of the "other parameters" is given earlier under 2.9 "position definitions". Weights for other parameters are in the reciprocal square of the units of the parameter. 

   columns 

     1- 5  
IVO(1) 
: IVO(i) is the number of "other parameters" to be varied. 

     6-10  
IVO(2) 
: i=1,nVO

    11-15 
IVO(3) 
: 

    16-20 
IVO(4) 
: 

      ……       
: 

          
IVO(i) 
: 

2.47F EO: Elasticated "other parameters".

    (IEO(i), i = 1,nEO) in Format (12I5)
    (BEO(i), i = 1, nEO) in Format (6F10.0)
    (WEO(i), i = 1, nEO) in Format (6F10.0)
   columns, first line, Format(12I5) 
     1- 5  
IEO(1) 
: IEO(i) is the number of "other parameters" to be elasticated.
     6-10  
IEO(2) 
: i=1,nEO

    11-15 
IEO(3) 
: 

    16-20 
IEO(4) 
: 

      ……       
: 

          
IEO(i) 
: 

   columns, second line, Format(6F10.0) 
     1-10  
BEO(1) 
: BEO(i) is the value to which "other parameter" is bound,

    11-20  
BEO(2) 
: in the same order as the IEO(i).
    21-30 
BEO(3) 
: i=1,nEO
    31-40 
BEO(4) 
: 

      ……       
: 

          
BEO(i) 
: 

   columns, third line, Format(6F10.0) 
     1-10  
WEO(1) 
: WEO(i) is the weight with which "other parameter" is to be 

    11-20 
WEO(2) 
: bound, in the same order as the IEO(i).
    21-35 
WEO(3) 
: i=1,nEO
    16-20 
WEO(4) 
: 

      ……       
: 
          
WEO(i) 
: 

2.47G AC: Applied constraints and restraints. Format (12I5)

    (IAC(i), i = 1, NAC) 

   columns 

     1- 5  
IAC(1) 
: IAC(i) is the number of constraint or restraint to be applied.

     6-10  
IAC(2) 
: Constraints and restraints are numbered by the program 
    11-15 
IAC(3) 
: sequentially in the order in which they are defined.

    16-20 
IAC(4) 
: 

      ……       
: i=1,nAC
          
IAC(i) 
: 

Note that some definitions generate two or more constraints. e.g. COI generates three with 3 consecutive numbers.
2.47H FI: Filtering etc. information. Format (5F10.0)

    SANG, SDIS, DAM, FIL, CNV 

   columns 

     1-10 
SANG 
: maximum shift in degrees to be allowed in any angle (20.0 by default)

    11-20 
SDIS  
: maximum shift in Angstroms to be allowed in any distance (i.e. S, U, V, W). It is converted to a unit cell fraction by the program for U, V, W (0.5 by default)

    21-30 
DAM    
: damping factor (1.0 by default)
    31-40 
FIL    
: < 1.0, filter size for eigenvalues (i.e. those of lesser magnitude  will be filtered) 
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1.0, it is the number of eigenvalues to be filtered (0.001 by                         default)

    41-50 
CNV   
: a run is deemed to have converged when the mean shift is less than CNV. For this purpose angles are in radians and distances in angstroms (0.001 by default). 

Additional information on filtering is in 4.1 Data Notes g, and on shift scaling in 4.1 Data Notes h. 

2.48 Set and step data (ST). Format (2I5, 4F10.0)
    (IWH(i), IND(i), SET(i), CHA(i), STE(i), UNT(i), I = 1, nST) 

    This allows any parameter(s) to be explicitly reset or changed by a fixed amount. It also allows a series of non-refinement cycles to be performed in which specified parameter(s) are stepped systematically. In the latter case, one or two functions of each cycle may be collected and tabulated. The data lines are as follows.

    nST lines are required.

   columns 

     1- 5  
IWH(i)   
: = 1 This line pertains to a theta

                        = 2 to a Tau
                        = 3 to an other parameter

     6-10 
IND(i)    
: number of theta, Tau or other parameter

    11-20 
SET(i)    
: new value for the parameter or 

                        = 400.0 to keep the parameter as is

    21-30 
CHA(i)   
: value (negative, zero or positive) to be added to the parameter immediately (normally used only with SET=400.0) 

    31-40 
STE(i)    
: step size for the stepping process or

                        = 0.0 to stop stepping this parameter

    41-50 
UNT(i)    
: continue until the next step would go beyond UNT by half a step or more 

    There may be any number of parameters set, but a maximum of four may be stepped  together. Normally if more than one parameter is stepped, the stepping is nested, i.e. the second parameter is stepped over its entire range for each value of the first, and so on. But if UNT is given as 400.0, the stepping of that parameter is linked to that of the previous one, the number of joint steps being determined by its UNT. The step sizes in this case need not be identical.  

    The part of the WinLALS cycle to be performed during stepping is specified by the control line option.

      ST = 1 for the constraint and restraint, model fitting and elastication or

         = 2 for the contact calculation is done or

         = 4 for the structure factor calculation. 

    Combinations are possible by summing the n values, i.e. N = 7 means everything. 

    Tabulation allows the values of one or two functions to be saved and printed in tabular format at the end of the entire stepping sequence. This is specified by the control line options TA = n and/or TB = n, where n may take the following values.

       1  sum of applied constraints 

       2  worst constraint 

       3  sigma (w * d**2) for elasticated parameters 

       4  sigma (w * d**2) for contacts 

       5  weighted R-factor (including unobserved reflections)

       6  conventional R-factor (including unobserved reflections) 

       7  overall sigma (w * d**2) 

       8  shift scaling factor 

      10  sum of all constraints 

      11  mean (w * d**2) for elasticated parameters 

      12  shortest contact 

      13  worst contact (greatest difference) 

      14  mean (w * d**2) for contacts 

      15  sigma (w * d**2) for x-ray data 

      16  mean (w * d**2) for x-ray data

      17  sigma (w * d**2) for restraints and model fitting 

      18  mean (w * d**2) for restraints and model fitting

     101  if any contact (see below) 

     102  number of contacts in list 

     103  number of contacts applied 

     104  total number of data

Function 101 has the value 1 if any contact is found and 0 otherwise. This is much faster than a complete contact search. Note that it is the programmer’s responsibility to choose the correct value for ST for a given TA or TB value (e.g. ST = 4 for TA = 6). Although no parameters need be specified as varied - using the usual VH, VT, VO parameters - for a stepping run, it may sometimes be advantageous to do so if a contact tabulation is being done. This is because  invariants cannot be identified unless there are entries in the varied parameter list. During a tabulation run only, all the intermediate print may be suppressed by using SP. Beware, though, that if you don't give enough time for the run you will get nothing out. 

2.49 Terminator, if 2.48 is present. Format (I10)

   columns 

     1-10 
ITERM   
: 999999999

2.50 Model fitting data (MF).

     IMOL,CHKMOL in Format (I5,A3)

     or

     (IAT(i),CHKAT(i),X(i),Y(i),Z(i),W(i),i=1,nMF) in Format (I5,A4,1x,4F10.0)

   columns, Format (I5,A3)  

     1- 5 
IMOL     
: molecule number on which atoms to be fitted are located

     6- 8 
CHKMOL 
: (the three characters)

   or

   columns, Format (I5,A4,1x,4F10.0)

     1- 5 
IAT(i)    
: atom number -or-

     6- 9 
CHKAT(i) 
: its atom name  

    11-20 
X(i)      
: x,

    21-30 
Y(i)      
: y, and

    31-40 
Z(i)      
: z are the coordinates in the fixed model. 

    41-50 
W(i)     
: weight to be applied to this term

    If model fitting is done for two or more molecules, the input is repeated from the IMOL line. The given atom names (or numbers) must correspond to the original stereochemistry input, but they may be in any order and not all the atoms for the specified molecule need be present. Model fitting is exactly equivalent to a series of distance restraints to points fixed in space, and is commonly used to make a model with standard bond lengths and angles as close to another non-standard model as possible. 

2.51 Terminator, if 2.50 is present. Format (I10)

   columns 

     1-10 
ITERM  
: 999999999

3 Output Description 

    The output from WinLALS is intended to be self-explanatory. The following notes expand on some of the more obscure parts. Warning messages start with +++ and indicate possible problems with  which the program can deal, but which may be symptomatic of data or other errors. 

    Error messages (listed separately) begin with *** and indicate faults with which the program cannot cope (refer Appendix C). In most cases execution ceases immediately. During execution, however, the program continues to the end of input routines, and then stops. No attempt is made to fix errors (including array bound checks), which occur during this phase, so that one error may well lead to other spurious errors. The numbered errors are listed in the following section. Unnumbered errors and warnings are listed here in the appropriate context. There follows a description of the output from a mythical run, which uses every facility in WinLALS, with all the print options on. 

    Subroutine names and their calling sequences are summarized in Appendix D and E, respectively.

3.1 Input Data Listing 

    The main input data (i.e. down to but not including the cycle control data) is listed in an interpreted form, and a certain amount of checking done. In particular, atom names are checked for validity. 

Errors and Warnings

a) Illegal NHEL or JHAND. 

     In the present manual these are referred to as NHEL and JHEL. 

b) Position nun has illegal sense viz. nun. 

     Down molecules are illegal for a NHEL = 2 double helix. 

c) Illegal constraint code - aura. 

     The first three characters are unrecognized as a constraint type. 

e) Non-integral number of occupied atoms viz. nun (warning)  

f) Illegal root atom nun - structure nun. 

     See 4.1 Data Notes e. 

g) Illegal precursor for atom nun viz. nun. 

     The precursor must be an earlier atom in the same structure, and the first 4 atoms of each structure must each procure the next, and no other atom may have any of the first 2 as precursor. 

h) Premature end of atom data for structure nnn. 

     No atoms have been defined for this structure. 

i) Illegal number of components in an aaa constraint/restraint viz. nnn. 

     See the description of COO and PAR constraints. 

j) Illegal code - aa. 

     WinLALS expects TH or TA or OT here. 

k) Bad order numbers, structure nnn. 

     The epsilon order numbers are not a permutation of 1, 2, 3.

l) No target specifications. 

m) No source molecules. 

n) Bond between atoms nnn and nnn not of type stated. 

     A type II bond input is actually type I, or a type III is actually type I or II. 

o) Misplaced target to-line. 

     The first line cannot be an inclusive cell-edge translation line. 

p) Array specifier - aaaa - is too small. 

     Like it says. This may occur at various points throughout the run. 

q) Bad atom nnn(aaaa) - xxxxxxxxx. 

     Either the supplied atom name is unknown, or the supplied number is outside the appropriate range. This error may occur during model fitting input too. The xxxxxxxxx says where it occurred.  

3.2 Output From subroutine CYCLER 

    CYCLER is the routine called at the start of every cycle. It processes a cycle control line (if one is not already being processed) and reads and lists any cycle control data. Also, the values of all parameters at the start of each cycle are listed.

    In a stepping run with print off (SP) and tabulation (TA/TB), the only non-error output from CYCLER is a message to the effect that the appropriate parameter has been updated. 

Errors and Warnings 

a) Illegal or duplicate applied constraint - nnn. 

     The number is out of range or listed twice. 

b) Syntax error on control line. 

     This is indicated by underlining the offending characters. 

c) Aaaa(nnn) is specified twice - xxxx. 

     Aaaa may be Thta, Tau or Othr, and xxxx may be refined or elasticated.

d) Aaaa(nnn) is illegal - xxxx. 

     This includes the possibility of refining undefined parameters such as theta(1). 

3.3 Output From subroutine COORDS

    In a CE cycle (coordinate errors), the line labeled SE after each line of coordinates is the standard error in each coordinate. The value given by u at the end of the line is the rms positional uncertainty in the units of the Cartesian coordinates. 

Errors and warnings

a) Theta and Tau nnn flipped. (warning) 

     Through shifting or as input, Tau is not in the range 0 to 180 degrees. In order to preserve the description, the theta had to be altered by 180 degrees. For example, theta = 40, Tau = 200 would be flipped to theta = -140, Tau = 160. 

b) Dangerous value for Tau nnn made safe. (warning) 

     Any Tau closer than .005 degrees to 0 or 180 is shifted minimally to preserve precision. 

c) The value given as zero in the next line calculated as a negative variance of nnnnnnn (warning). 

     This occurs in a CE cycle occasionally. See SOLVE, below. 

3.4 Output From subroutine CONELA

    CONELA performs the constraint, restraint, elastication and model- building functions.  

Errors and warnings

a) Relation nnn has unvaried components. (warning) 

     Not all the elements of a PAR constraint are varied. 

b) Too small, set at .001. (warning) 

     A distance is constrained to less than .001. This will probably lead to instability, if intended, and a COI constraint should be substituted. 

c) Radius too small for r or phi constraint - fudged. (warning)

     An atom very close to the helix axis has its r or phi constrained in a COO constraint/restraint. This may lead to instability.

d) Constraint nnn has no non-zero derivative. (warning) 

     Therefore it has no effect.

e) Restraint nnn has no non-zero derivative. (warning) 

     Neither does it. 

3.5 Output From subroutine CNTCTS 

    CNTCTS performs the contact search. It is in 3 parts. The first, CONSET, is performed only once per run and it sets up the bonding arrays and various other things. The second, CONTAB, is the actual search (which may be omitted in some cycles by the use of the LI option), and the last, CONUSE, is the application of the contact list. 

    Some of the following output appears only if BO or CD = 2 is specified. CONSET lists source and target molecules, numbering them S1 ... and  T1 ..., and these numbers are referred to subsequently in CNTCTS rather than the original molecule numbers. 

    The bonding lists should list every existing bond in either direction (i.e. C1---C2 as well as C2---C1). The attractive interaction list includes the type (in the order read in), whether the atom is an acceptor (A) or donor (D), and a plus (+) indicates angle-dependence. 

    CONTAB does nested cycles over all source and target residues, and prints one line per pair (if CD = 1, pairs with no contacts are omitted). The list includes the highest (i.e. greatest z) and lowest atoms in each residue, whether the swal (sorted and weeded atom list) was scanned up or down, the separation between the helix axes, the reason that no search was done, viz. that the axes were too far apart for any possible contact (axes), that the target was too high above the source for any contact (high) or too low (low). Under relation is given, possibly, that the residues are in fact the same residue (same) or that they are diadically related (diad). In the latter case, only the unique pairs are searched and the multiplicity doubled for contacts not between corresponding atoms. The number of contacts tested will often be fewer than the product of the number of atoms in source and target because of the economies in searching allowed by the swal order. CONTAB finishes by listing some mildly interesting statistics. 

    CONUSE tests every contact in the list to see if it has any non-zero derivative with respect to a varied parameter. If not, it is marked as inactive and subsequently ignored. The fact is listed if CD = 2. Relieved contacts are similarly ignored. After any contact, which might be an angle-dependent interaction, the angle is listed (whether or not the test succeeded). Contacts with zero weights are treated similarly to invariant ones. 

Errors and warnings

a) Contact list limit reached. (warning) 

     The contact list is full and searching stops. This may not be serious at the start of a run since many of the contacts may later be relieved. 

b) Contact list empty. (warning) 

     There were no contacts. 

c) Less than a third of the contact list applied - trying again. (warning)

     An old contact list has been used and two-thirds of the non-invariant contacts have been relieved. Because the normal matrix will have been messed up, it may be necessary for it to repeat from constraints and restraints.

3.6 Output From subroutine SFACTR 

    The two structure factor routines give similar output, except that the Bessel routine can also calculate continuous transform. User can able to select Trigonometry or the Bessel routine in WinLALS.

    The first time SFACTR is executed, it lists the type it thinks each atom is. Under core it gives the element, o* being oxygen half-charged and o- oxygen negatively charged. User defined types are given xx. Under h is the number of hydrogen atoms bound, h* meaning more than 4 (an unlikely occurrence). Under w is * if normal water-weighting is applied and + if the old-fashioned (i.e. wrong) scheme is. 

    In the following list of structure factors, the Fobs values have been multiplied by scale, and the Fcalc values have had attenuation applied. Under the flag column, r indicates a spot rejected from the least squares, u an unobserved spot. 

    The two sets of R-factor etc. Statistics are on the left, all except rejected unobserved spots, and on the right only observed spots. 

    They follow a count of the electrons in the unit cell, and the number implied by water-weighting, if any. The continuous transform calculation lists the transform for each rr (reciprocal cylindrical radius). 

Errors and warnings

a) Fobs range has caused division factor to be nnnnn. (warning)

     The Fobs octave range for Cruickshank statistics has been increased to get the whole range into ten divisions.  

b) Cylindrical transform not possible in Trig. (warning)

     Like it says, and the data is ignored. 

3.7 Output From subroutine FILMAT 

    This routine illogically but practically contains the structure factor Cruickshank statistics routine (used only in a SF cycle), and also the normal matrix completion and summary procedure. 

Errors and warnings

a) Matrix diagonal element nn is zero. (warning)

     A curious phenomenon, likely to be followed by
b) Indeed, no datum has a non-zero weighted derivative with respect to this parameter. (warning)

     That is, unless this parameter is determined by constraints, it is not defined by the conditions of the problem. 

c) Singularity in Cruickshank calculation least squares matrix. (warning)

     Possibly all the eggs are in one basket. Not serious. 

d) Need zero Cruickshank B for statistical analysis. (warning)

     SF = 2 or 3 requires that the Cruickshank B be zero. 

e) Negative Cruickshank B or C generated. (warning)

     This may lead to negative spot weights in future cycles. In any case, the physical significance bears pondering. 

3.8 Output from subroutine SOLVE
    SOLVE solves the normal equations, updates the parameters, and returns to CYCLER. The values designated goodliness and residual refer to the numerical precision of the matrix inversion. Goodliness should be less than 1 (it is usually much less), residual should be of the order of x, where x is the largest number for which your machine believes that 1.0 + x = 1.0. In the weight analysis you might consider that ideally, in the final model, the mean w * d**2 for each category should be 1.0. This assumes that your weights are equal to the reciprocals of the variances of the data (and not just proportional to them). But the applicability of this philosophy to the contact calculation is debatable. 

Errors and warnings

a) Theta and Tau nn flipped. (warning)

     See discussion under output from COORDS, above. 

b) Standard deviations etc. may be meaningless for a not converged run. (warning)

     Because, inter alia, the total w * d**2 will have changed. 

c) Shift optimization unsuccessful. (warning)

     The parabola was upside down. The more successful of the two points is selected.

d) Optimized shifts impossible without constraints applied. (warning)

     You goofed.

e) Negative inverted matrix diagonal element - check filtering. (warning)

     The inverted normal matrix contains a negative diagonal element corresponding to the following parameter. This is quite impossible in reality, and probably arises from filtering the wrong (probably too many) number of eigenvalues. In any case, the calculated standard deviation would be imaginary. 

4 User's Helpful Description

4.1 Data Notes

a) In general it is much more efficient to assign all the occupancy for multiply defined atoms to one of them. However, care should be taken. If there exists a varied theta or Tau which moves (assuming the root atom to be fixed) a subset of such equivalent atoms, then at  least one of this subset must have non-zero weight. 

b) A run with optimized shifts is performed as follows. The shifts are calculated as usual and the shift maxima are used to calculate the shift scaling factor. Two trials are then made, using 1 and 2 times these shifts, wherein a new cycle is performed as far as the constraint calculation (with all printing automatically off). The two values of the sum of the absolute values of the  applied Lagrangian constraints, together with the zero shift value (from the start of the current cycle) are fitted to a parabola, and the shift fraction corresponding to the minimum of this sum is calculated. This is then used as the shift scaling factor, and to it is applied the damping factor, which can only meaningfully be 1.0. The interpolated fraction is restricted to the range be applied only to poorly constrained systems, since if the constraints are already well satisfied, the predicted shifts are small. A good strategy is to optimize shifts on the second half of a run only. 

c) Operation PU in conjunction with SC or CC and NH can be used to create an input data set for another program run in the same job. PU will copy lines (all 80 columns) to the updating file as follows. If the first line after the control line containing PU does not contain the characters FLAG in columns 1 to 4, lines are copied up to but not including the first line encountered which does have FLAG in columns 1 to 4. If the first line does contain FLAG in columns 1 to 4, it is stored (and  not copied) and compared with each successive line, which is copied only if it differs in at least one of the first 72 columns with this stored line. When a match is found, copying ceases. In summary, therefore, if no flag line is to be copied, PU will copy everything up to a flag line. If a flag line is to be copied, then the line set must have two identical flag lines before and after. 

d) After each refinement cycle (CL or CY), the current values of all the parameters are written in binary format on unit 3. This is indicated by the message =Dump record made (n)= where n th the cycle number. If the unit 3 file is saved, subsequent run may restart the refinement at any point by executing the cycle control line RE=n, where n is a cycle number for which a dump record was made. This parameter, RE merely reads in the stored values of the parameters, and does not of itself initiate any refinement cycles. Note that RE always rewinds the file, so that an RE line may be used to go back to some earlier stage in the current run. Note however, that all previous data of the file will be overwritten if this is done. Note too that the dump is made at the end of the cycle, so that it is nit possible to go back to the start of the run, before the first cycle. This can be overcome by the use of the DU operation. A cycle which executes DU = 1 will write a dump record without refining the dump file. DU=2 will rewind and then write A dump record, and DU=3 will simply rewind it.

e) A new contact list will be created (1) in the first cycle in which a contact calculation is requested, (2) thereafter, after the list has been depleted to the extent of two-thirds by the contacts having been relieved, (3) if the number of cycles specified by the LI parameter has been completed since the table was last created, or (4) if a cycle control line containing LI was actually read in this cycle. The default for the LI parameter is 1, i.e. the list is recreated every cycle. A larger value for LI can often save a lot of time.  

f) Normally, the root atom may not be one of those for which no theta is defined (i.e. the first three of any structure). For structures containing fewer than 4 atoms, the root atom must be the last atom. If there is only 1 atom, no epsilon has any effect and the only root parameter that may be varied is S. If there are 2 atoms, epsilon-x has  no effect and may not be varied.
g) Eigenvalue filtering may be required because of redundancies, explicit or implicit, in parameters or constraints. For example, if a ring is joined up or a helix made continuous using 9 coincidence constraints, only 6 (at a maximum) of the constraints are linearly independent. If all 9 are applied, as is desirable to avoid other discrete solutions, 3 eigenvalues will have to be  filtered. Deciding how many eigenvalues to filter is sometimes difficult. By far the best way is to deduce from physical considerations how many redundancies there are. However, this is not always possible, and another way, good in well-behaved systems, is to look for the biggest gap in the spectrum of eigenvalues and assume that those below the gap are spurious (the eigenvalues are listed in decreasing order). In the worst case, it may be necessary to do trial runs filtering different numbers. Hopefully, using the correct number will lead to a convergent refinement without any negative inverted matrix diagonal elements (shown by warnings), and using a wrong number will give the opposite result. Inspection of the correlation coefficients given by SH = 2 may show why redundancies or near-redundancies arise, and may allow a difficult problem to be altered to avoid such troubles. 
h) The calculated shifts are modified as follows. 

   1) If any angle shift exceeds Sang, or any distance shift exceeds Sdis, the entire set of shifts is scaled by a constant so that no shift exceeds these limits. 

   2) The optimized shifts procedure is then called to modify this scaling factor, if OS has been specified. 

   3) The factor is unconditionally multiplied by DAM (2.47H). This is on occasion useful for damping an oscillatory refinement (DAM less than 1.0), or for speeding an asymptotic one where the same shifts are predicted in each cycle (DAM greater than 1.0). 

4.2 Tree Geometry

    The principle of tree geometry is that any atom is defined by specifying an already-defined atom to which it is (notionally perhaps) attached, denoted its precursor, and giving its position in terms of its relation to its precursor. More precisely, if p(i) is the precursor of i and p2(i) the precursor of p(i) etc., atom i is fixed by giving distance p(i)-i, angle p2(i)-p(i)-i, and dihedral angle p3(i)-p2(i)- p(i)-i. For the first three atoms, this must be slightly modified, in that their spatial position is (initially) arbitrary. Consequently it follows that atoms 1 to 4 must be sequentially dependent (2 on 1, 3 on 2 and 4 on 3) and no other atoms may depend on atoms 1 or 2. Because of the method used, no bond length may be zero, nor any bond angle initially zero or 180 degrees. If a bond angle is subsequently shifted through 180, the description is preserved by changing it to 180 ? angle and the corresponding theta to 180 + theta, and similarly if it is shifted  through zero. If it is shifted to a value within .005 degrees of zero or 180, it is moved to .005 or 179.995 degrees respectively. In any of these cases a message is printed. 
    After all the atoms have been incorporated in a structure, it is
a) aligned with the root atom at the origin, its precursor on the positive x-axis, and its precursor in the (x,-y) half-plane, 
b) rotated about the first-specified axis by the first specified Eulerian angle (positive rotation is anti-clockwise viewed from positive infinity),
c) similarly rotated about the second and third axes and 
d) translated in the x-direction by S.  
    Note that relative to the molecule, the Eulerian rotations are thus not orthogonal. For degenerate structures the above is modified in the obvious way.  

4.3 Generation of Molecular Coordinates

a) The base residue of each structure is generated using the stereochemistry data. Its root atom will be at (S, 0, 0) in the molecular coordinate system, and its helix axis will be along the z-axis. 

b) Each molecule descriptor (structure number, position number, equivalence number) is taken in turn and operates on the base residue to produce a generated molecule. This is done as follows. G = C ( E ( D. O. I. B + U ) + T ) where G is the vector (x, y, z) defining the position of an atom in the generated molecule in the crystal Cartesian orthogonal system. B is the vector (x, y, z) defining the position of that atom in the base residue. C is a matrix that converts fractional crystal cell-edge-directed coordinates to crystal Cartesian orthogonal coordinates. E is the equivalence matrix from the input data. D is the inverse of C. O is a z-rotation matrix which rotates by Mu (from the position definition) anti-clockwise viewed from positive infinity. I is an x-rotation matrix of zero for an up or 180 for a down molecule. U is the fractional crystal cell-edge-directed vector (u, v, w) from the input position definition. T is the fractional crystal cell-edge-directed vector from the equivalence definition from the input.

c) The relationship between the crystal Cartesian orthogonal and crystal fractional cell-edge directed coordinate systems is that z is along the c-edge of the cell, y is in the plane formed by the b and c edges, and x completes the right-handed set. 
Note that, in general, the term "residue" is used to mean a part of one strand of the helix containing one of each of the defined atoms, whereas the term "molecule" refers to a residue plus any number of helical repeats in either direction.

4.4 Contact Calculation

    The contact search looks for short contacts between atoms in specified residues and treats them similarly to restraints. Note, however, that these are applied only if the distance is shorter than that specified, so that, unlike restraints, the effect is purely repulsive.

    The calculation is in three parts. The first sets up various tables that are required. In particular, it locates and sorts the bonds that exist within and between residues. It also prepares the sorted and weeded atom list, which contains the atoms of one residue of each structure arranged in order of decreasing z coordinate. 

    The second procedure is the contact search proper. Firstly, if there has been a change in any parameter that might affect the order of the atoms while sorting and weeding, the list is re-sorted. It then considers all contacts between atoms in "source residues" and "target residues". The source unit, which comprises all the source residues, is defined by the user. All the source residues are within one unit cell (strictly, a contiguous volume of equal capacity to the  unit cell). The target unit may contain any of these residues, and more form other cell repeats. Note that an intra-residue search is therefore performed merely by including the same residue in both source and target units. If a possible contact is found, tests are performed to establish whether the atoms are bonded to each other or to a common third atom, in which cases the contact is discarded. Otherwise, it is entered into the "contact list". This list may contain as many entries as specified on the contact option line, after which a non-fatal message will be given and the rest of the search skipped. 

    Several economies are made in the contact search. Firstly, each pair of residues (one source, one target) is examined to see whether they are close enough to make contacts. This involves checking the distance between their helix axes, and the z separation between the highest atom in the lower of the two and the lowest in the higher ("up" being towards higher z). If these tests succeed, a "reject reason" of "axes", "high" or "low" is given, and the search continues with the next pair of residues. If the pair is not thus rejected, use is made of the sorted atom list to establish the most efficient order in which to search, in particular, whether each residue should best be scanned up or down (the list).
   The third procedure applies the contact list. Because the search is relatively time-consuming, it is not necessarily performed in every cycle of refinement. Instead, the distances between the pairs of atoms in the contact list are recalculated, and applied only if they are still short contacts. During the first scan of the list, a check is made to establish whether any of the contacts are invariant with respect to the parameters being varied. Not considered as data, such contacts are marked as invariant and ignored thereafter. 

    The contact search procedure tests each residue pair to find whether the relationship exists that atom A in the source and atom B in the target are separated (systematically) the same distance as atom B in the source and atom A in the target. If this is true, only the unique distances are checked, and the effect of each contact found is doubled. This is indicated by "diad" in the "relationship" column of the search printout. In these cases, however, if atom A and B are the same atom on different residues, the doubling is not applied, and if they are the same atom on the same residue, the contact is ignored.
    A little thought (some say a lot) is required to establish the best choice of source and target residues. Often it will be possible to specify as source something much less than a unit cell full of atoms. In practice, strive to obtain a situation where no contact in the list is merely a symmetry related duplicate of any other. The multiplicity parameter of the target unit specification allows the specification of interactions that occur, because of symmetry, different number of times. 

4.5 Uncertainties

    WinLALS provides some estimates of uncertainties (errors) in final parameters and coordinates. These should be treated with some caution and in most cases are probably best regarded more as a guide to sources of ill-definition than true estimates of parameter variances. 

    Least-squares uncertainties are a function of the number of data used. Clearly, the more data, the more certain the results, provided that the data are consistent and have only random errors. Generally, the number of data used is easily reckoned, but for the contact calculation a special problem arises. Do we consider relieved non-contacts as data, or not. LALS compromises by using either the number of actual contacts, or the number of atoms in the source unit, whichever is larger. However, if desired, use the ND parameter to alter this. Using SH = 2, the uncertainties in final parameter values are calculated. Note that these are only meaningful for a converged run, and a warning to that effect will be issued if SH = 2 is used for a cycle where the shifts are significant.
    As well as giving estimates in the standard deviations of parameters, SH = 2 gives the correlation coefficient matrix (normalized covariance matrix). If two parameters have a correlation coefficient whose absolute value is close to 1.0, the parameters are highly correlated, i.e. they affect the calculated properties of the model in a very similar way, and hence any error in one may be offset by a corresponding change in the other. They are helpful when convergence is difficult. A possible solution is to vary only one of two highly correlated parameters in any given cycle. 

    After a SH = 2 cycle, the consequent uncertainties in coordinates may be calculated using the CE parameter. The numbers printed under the coordinates are their standard errors, and an estimate  is also given the root mean square uncertainty in the atomic position.
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Appendix

A Summary of Cycle Control Data

    Cycle Control Data                                  Action Page Number
    AC=n  
Apply constraints                   
30, 33
    AL  
Same as CN, EL, CS, XR, XS, MA     
30
    BO  
Bonding details                      
30
    CC=n  
Create coordinates on a file         
31
    CD=n  
Contact details                    
30
    CE  
Uncertainties in coordinates       
32
    CL=n  
Run to convergence with a limit of n cycles 
29
    CN 
Constraints and restraints print     
30
    CO  
Coordinate calculation               
29
    CR=n  
Print coordinates                    
30
    CS  
Contact statistics                   
30
    CX  
Till contact calculation             
29
    CY=n  
Run n cycles                         
29
    DG=n  
Various diagnostics print            
30
    EH=n 
Elasticate thetas                    
29, 32
    EL  
Print elastic parameters             
30
    EO=n  
Elasticate other parameters          
29, 32
    ET=n  
Elasticate taus                      
29
    FC  
Fourier coefficients                 
31

    FI  
Filtering details                    
31, 32,33

    FO  
Force continuation even if diverging 
31

    LI=n  
Contact search after every n cycles  
32
    MA 
Normal matrix summary                
30
    MF=n  
Model fit data to be used            
32
    NC  
No contacts                          
32
    ND=n  
Number of data for error calculation 
32
    NF  
No forcing                           
32
    NH  
No heading                           
31
    NS  
Normal shifts                        
31
    NX  
No X-ray data                        
32
    OP  
Suppress printing of current values  
30
    OS  
Optimized shifts                     
31
    OZ  
Omit zero occupancy atoms            
31
    PO  
Make this file                       
31
    PU  
Copy lines to update files           
29
    SC=n  
Write the update file                
30
    SF=n  
Structure factor calculation         
29
    SH=n  
Print eigenvalues                   
30
    SP  
Suppress print                       
32
    ST=n  
Step parameters                      
29, 32,36
    TA=n
Tabulate function                    
32
    TB=n  
Tabulate function                    
32
    VH=n  
Vary thetas                          
29, 32
    VN  
Vary nothing                         
30
    VO=n  
Vary other parameters                
29, 33
    VT=n  
Vary taus                            
29
    XR  
X-ray data included                  
30
    XS  
X-ray statistics to be printed       
30
    YC  
Contacts to be included              
32
    YX  
X-ray to be included                 
32
    ZZ  
Terminator                           
29
  These Codes are stored in KODE(i) . The i is the index of Control Code as follows. 

    Index order:

        1=CY    11=VH    21=SH    31=OZ    41=YX    51=BO               

        2=CO    12=AC    22=SC    32=PO    42=NC    52=MF               

        3=SF    13=AL    23=CC    33=..    43=YC    53=DG               

        4=RE    14=OS    24=VT    34=FI    44=CD    54=OP               

        5=CX    15=CR    25=VO    35=FO    45=CS    55=..               

        6=ZZ    16=CN    26=EH    36=NS    46=TB    56=..               

        7=CL    17=XR    27=ET    37=NF    47=SP    57=..               

        8=PU    18=XS    28=EO    38=NH    48=VN    58=..               

        9=DU    19=MA    29=EL    39=LI    49=ND    59=..               

       10=ST    20=TA    30=FC    40=NX    50=CE    60=..               

    Alphabetical order:

       AC=12    CS=45    FI=34    NX=40    SP=47    YC=43               

       AL=13    CX= 5    FO=35    OP=54    ST=10    YX=41               

       BO=51    CY= 1    LI=39    OS=14    TA=20    ZZ= 6               

       CC=23    DG=53    MA=19    OZ=31    TB=46    ..=33               

       CD=44    DU= 9    MF=52    PO=32    VH=11    ..=55               

       CE=50    EH=26    NC=42    PU= 8    VN=48    ..=56               

       CL= 7    EL=29    ND=49    RE= 4    VO=25    ..=57               

       CN=16    EO=28    NF=37    SC=22    VT=24    ..=58               

       CO= 2    ET=27    NH=38    SF= 3    XR=17    ..=59               

       CR=15    FC=30    NS=36    SH=21    XS=18    ..=60               

B Examples of Cycle Control Data

B.1----*----1----*----2----*----3----*----4----*----5----*----6-----*---
    CY = 1, VT = 4, AC = 2, AL. 

        4     6     7     8 

        1     2 

        CL = 6, CN, SH. 

        CO, AL.

    ----*----1----*----2----*----3----*----4----*----5----*----6----*---

    This performs one cycle with full printout, refining 4 Taus and applying two constraints, followed by up to 6 cycles refining the same parameters and  applying the same constraints with less print, followed by a coordinate calculation.  

B.2----*----1----*----2----*----3----*----4----*----5----*----6-----*---
    CY, VH = 3, EH = 1, VO = 4, VT = 7, AL, FI, OS, NX, LI = 2, AC = 9. 

       10    15   17 

       12 

       37.2 

       0.04 

        7     8     9    10   11   12   13  

        1     2     5     6 

        1     2     5     3    4    9     8      7    6

       10.0      1.0       1.0       3.0  

       CL = 10, CD, SH, CN.  

       CL = 10, YX, XR, CD, SH, CN.  

       CO, AL, CC = 2, SC.

    ----*----1----*----2----*----3----*----4----*----5----*----6----*---

    This performs 1 cycle with full print, refining 4 thetas against (presumably) contact data, one of which is bound to a standard value of 37.2 with weight 0.04. Four other parameters and 7 Taus are also refined, and 9 constraints are applied. Optimized shifts are used, and the contact table research frequency is set to every 2 cycles. The shift maxima are reset to 10.0 for angles and 1.0 Angstrom for distances, and 3 eigenvalues are to be filtered. Ten (at most) cycles of the same  follow, with less print. Refinement against x-ray data (as well as contacts) is then switched on, and a further 10 cycle refinement performed. Finally, the coordinates are calculated, copied to an updating file, along with updating lines.

B.3 ----*----1----*----2----*----3----*----4----*----5----*----6----*---

    CL = 3, VH = 4, AC = 5, CN, SH.  

         8     9    10     7

         1     2     3     4    5 

        CL = 3, VH = 2, AC = 5, CN, SH.  

         8    10 

         1     2     3    4     5  

        SF, AL.  

    ----*----1----*----2----*----3----*----4----*----5----*----6----*---

    This performs a maximum of 3 cycles (using default convergence criteria) refining 4 thetas, applying 5 constraints, and printing only the constraints and shifts. A similar operation is then performed varying only 2 thetas. A structure factor calculation is then made. 

B.4 ----*----1----*----2----*----3----*----4----*----5----*----6----*---

    ST = 2, TB = 4, SP. 

         3     7   0.0        0.0        10.0       60.0 

         3    10   0.4        0.0         0.05       0.70

    999999999

    ----*----1----*----2----*----3----*----4----*----5----*----6----*---

    This is a stepping run. ST = 2 implies that the contact calculation is performed, TB = 4 implies that the contact sigma is to be tabulated with intermediate print suppressed (SP). The two variables stepped are other(7) from 0.0 to 60.0 in steps of 10.0 and other(10) from 0.4 to 0.7 in steps of 0.05. Thus, 49 cycles will be executed.  

B.5 ----*----1----*----2----*----3----*----4----*----5----*----6----*---

    CL = 5, MF, VH = 3, VO = 3. 

          7    8     9

          5    6     7  

          1     MOL

    C1      1.234   2.345   3.456   .01

    C2      7.890   8.901   9.012   .01 

    C3      3.456   4.567   5.678   .01  

    99999  

    CO, AL.

    ----*----1----*----2----*----3----*----4----*----5----*----6----*---

    This is a model fitting run. Three atoms in molecule 1 are fitted to the coordinates given here, with weight each of 0.01. Three thetas and 3 other parameters are varied in order to achieve this. 

B.6----*----1----*----2----*----3----*----4----*----5----*----6----*---

   RE=7.

   CL=4,VH=6,CN,SH,AC=2,LI=2.

        4     6     8    10    12   14

       1    9

   CX,AL.

   ----*----1----*----2----*----3----*----4----*----5----*----6----*---

   This is a restart run. The dump file of some previous run is scanned and the parameter values at the end of cycle 7 of that run are read. A maximum of four additional cycles are then performed with the specified variables and constraints, and a final contact calculation. Is made.

C Error Messages 

    Certain error conditions cause abandonment of the whole run. These generate a message, possibly accompanied by certain useful numbers, denoted I1, I2, r1 etc. 

    For example, 

        *** WinLALS error 9      Bessel fun arg too big *** 

        *** I1 = 8,                I2 = 53 

        *** r1 = 3.26e+01,         r2 = 7.01e+00. 

    The errors and meanings of the values given are as follows. 

1   There have been I1 errors in the data, denoted by a suitable message. 

2   The cycle control line has zero or more than one operation code.

3   CY or CL has been specified but no variable parameters.

4   I1 errors have been detected in the supplied indices (listed already). 

5   Transform I1 was requested in constraint specification I3 but only I2 transforms have been defined so far.

6   Atom I1 was requested in constraint specification I3 but it is not in structure I2.

7   Continuous transform requested but the helix axis of molecule I1 is not at (0, 0). 

8   No Bessel function orders contribute to spot I1, reflection I2. 

9   The Bessel function argument is out of range (currently 0 to 30), for atom I1, reflection I2. The argument is r1 and the reciprocal r is r2.

10  The matrix inversion has failed for reason I1. This is unlikely, see the appropriate listings for details.

11  No excess of data over variables - there are I1 data of which I2 are rejected spots, I3 applied constraints and I4 net variables.

12  The theta equiv no I1 puts theta I3 equivalent to theta I1 which is non-existent. 

13  An array specifier is too small - its name is given.

14  Constraint specification I3 calls for molecule I1, but there are only I2 molecules defined.

15  A Cruickshank spot weight is negative, viz. r1, for spot I1. Fo scaled is r2. 

16  An atom type I1 has been given for which no scattering factor code is supplied. It is atom I2.  

17  A scattering factor is out of the interpolating range. For spot I1, rho squared is r1.

18  The refinement appears to be diverging, or something is very wrong. Either the constraint sum (r1) is greater than 50, or the weighted R-factor (r2) is greater than 100, or the shift scaling factor (r3) is less than 0.001. This can be overridden by the cycle control line option FO, if desired. 

19 The bond length to atom I1 is zero or negative. 
20  The parameter index in a COO or PAR constraint or restraint is out of the valid range. It is I1. If I2 is 1 (2, or 3) it is a theta (Tau, or other). 

21  The x-ray scale factor is too small (less than 1.0e-10).

22  In a constraint, 2 points are too close.

23  In an angle constraint, the angle is too close to zero or 180 degrees. 

24  In a dihedral constraint, the angle is ill-defined. Either two consecutive points are too close, or three are too nearly collinear.

25  In a contact unit specification, specifier I1 gives molecules I2 to I3, one of which is outside the defined range.

26  In a contact unit specification, the residue or molecule numbers are the wrong way round. Its specifier I1 is source if I2 = 1 or target if I2 = 2. 

27  A bond has been explicitly specified to a redundant atom. I1 and I2 are the atoms, I3 and I4 are their Lsat values (see below) 

28  There are no atoms in the sorted and weeded atom list 

29  Theta equivalence error - atom I1 has a non-zero derivative with respect to theta I2. 

30  The cycle specified by re parameter does not correspond to any record on the dump file.

31  The m=0 Bessel order option has been selected for TRIG. 

32  This atom, I1, is already redundant to something other than atom I2. Its Lsat value (see below) is I3, and this is redundancy line I4. 

33  This atom, I1, is specified as being redundant to atom I2, which is itself redundant, having an Lsat value (see below) of I3. If I4 = 1, this was detected in the type I bond detection cycle; if I4 = 2, it was in a precursion search; if I4=3 or 4 it was in the type II bond cycle or precursion test.

34  The parameter corresponding to matrix row I1 has no non-zero weighted derivative.

35  The constraint corresponding to matrix row I1 has no non-zero derivative. 

36  There is a negative number of degrees of freedom in the system. There are I1 variables and I2 constraints upon them.

37  Atom I1 in the sorted and weeded atom list has an illegal type, I2. 

38  The unit cell volume is zero or negative. 

39  No eigenvalues are left after filtering. There are I1 equations and I2 eigenvalues have been accepted.

40  Illegal molecule definition, sequence no I1. One or more of the position, equivalence or structure numbers is less than 0, equal to 0, or greater than the number defined.

41  Illegal set or step parameter. Either the type (I1) is not 1, 2, or 3, or the index (I2) is out of range. 

42  Too many variables are being stepped (more than 4). 

43  Source or target molecule I1 derives from structure I2, but all its atoms have been removed for some previous reason. 

44  The angle-dependence parameters for attractive bond type I1 are faulty. Either angle is not in the range 90 - 180, or deviation is not in the range 1 - 90.

45  The attractive interaction type I1 parameters are faulty. The distances RMI, REQ, RMA, CLIM are not in increasing order. The values given as r1, r2 and r3 are RMI, REQ and RMA. 

46  In a degenerate structure (less than 4 atoms) an attempt has been  made to refine an illegal parameter. It is structure I1, varied other no I2, other parameter I3.

47  The stepping interval is not in the direction starting towards finishing value. It is the I1th stepped variable. 

48  The cycle control line contains a syntactic error at or to the right of the underlined character(s). 

49  The donor atom (I1) in an angle-dependent interaction has no precursor. This is interaction type I2.

50  For attractive interaction type I1, the donor and/or acceptor list is empty. 

51  Atom I1, involved in attractive interaction type I2, is not in the sorted and weeded atom list (swal). 

52  An illegal T-code (I1) has been given for target I2. Probably it is too large. 

53  Equivalence I1 is illegal. It has non-zero elements in positions 3, 6, 7 or 8. Molecule I2 was being processed. 

54  Equivalence I1 is illegal. It does not specify a rotation in the  given unit cell. If the equivalence is correct, check that the unit cell parameters are correct for the space group. Molecule I2 was being processed. 

55  An illegal scattering factor code (I1) has been given for atom type I2.

56  Molecule I1 does not have helix symmetry (Bessel only). 

57  (Unused)

58  Coordinate error (CE) estimation has been requested in the wrong context (see the description of CE under cycle control data). 

59  An illegal function (I1 or I2) has been specified for tabulation. Note - this will only be detected if very wrong. Some undefined numbers will produce tabulation of use only to the programmer.

60  Some number has exceeded its maximum possible value, dictated by word-packing  considerations. The exact parameter is given by I1 as follows. 

     I1 = 1  Number of atoms in input list            
maximum 999 

        = 2  Position number in molecule definition   
maximum 99 

        = 3  Structure number in molecule definition  
maximum 99 

        = 4  Equivalence number in molecule definition
maximum 99 

        = 5  Indices h, k or l                          
minimum -100, maximum 99 

        = 6  Multiplicity of reflection               
maximum 99  

        = 7  Mol no in contact specification            
minimum -499, maximum 499 

        = 8  a, b or c steps in targets                
minimum -4, maximum 5 

        = 9  Residue numbers in contacts              
minimum -49, maximum 50 

    Since these are independent of array specifiers, the only way around is reprogramming. 

61  MF = 2 has been specified, but no model fitting data have previously  been read.

62  Faulty model fitting data. Either the first line is not a molecule line, or an atom name (given) is not in the input list.  

63  The first stepped parameter has been specified as linked.  

64  In scattering factor specification I1, the van der Waals radius or the h--a bond length has been given as zero but is needed.  

65  Illegal molecule number, I1, in model fitting data. 

66  Conflict between atom number (I1) and molecule number (I3) in  model fitting data. Atom I1 is on structure I2 that is not  used for molecule I3.  

The following errors are compiler dependent.

98  Fortran run time error no I1. See the Fortran manual if the provided information is not sufficient. 

99  System interrupt for the reason given (code I1). For time, IOU or track limits, no special action is taken. For output limit, a error file message gives the file (output) affected.

D WinLALS Source Files, Subroutine Name and Structure
a) Filename      
Description                                                 

   cntcts.f       
dimensioned source for contacts subroutines                 

   common.f      
common utilities for WinLALS

   coords.f       
dimensioned source for coordinate calculation subroutines   

   filmat.f       
dimensioned source for matrix filling subroutines           

   main.f         
dimensioned source for main, input and utility routines     

   sfbesl.f       
dimensioned source for Bessel scattering factor routines    

   sftrig.f       
dimensioned source for trig scattering factor routines      

   solve.f        
dimensioned source for matrix solution routines             

b) Subroutine names                                                             

   cntcts.f                       
contacts subroutines                              
      SUBROUTINE CNTCTS   
driver for contact calc subroutines                   

      SUBROUTINE CONSET   
set up necessary tables etc for contact calc          

      SUBROUTINE CONTAB  
do contact search                                     

      SUBROUTINE CONUSE  
apply contacts from list                              

      SUBROUTINE ISORT    
Shell sort multiple word records                      

      SUBROUTINE MOVE2V  
calc vector                                           

   common.f                   
common routines                                 

      SUBROUTINE CPUTIM  
CPU time routine                                      

      SUBROUTINE LOWTOUP 
transform lower to upper case characters              

      SUBROUTINE OPNUNI   
open all logical unit for WinLALS                     

   coords.f               
coordinate calculation subroutines                    

      SUBROUTINE APPLY    
common call to con- or restraint application          

      SUBROUTINE CONELA   
apply con/restraints (CONSTR), elastication (ELASTC)  model fitting (MODEFT) as appropriate              

      SUBROUTINE CONIN    
apply constraint if user desires it                   

      SUBROUTINE CONSTR  
apply constraints and restraints                      

      SUBROUTINE COORDS  
generate coordinates (P) and derivatives (DP) from stereochemistry input                                 

      SUBROUTINE DERIV    
calc derivative of error vector and write other param 

      SUBROUTINE DIHED    
calc dihedral angle                                   

      SUBROUTINE ELASTC   
apply parameter elastication                          

      SUBROUTINE MATMUL 
multiply matrices                                     

      SUBROUTINE MODLFT  
apply model-fitting if appropriate                    

      SUBROUTINE REDANG  
calc reducing angles (defined in Manual)              

      SUBROUTINE RESIN    
apply restraint if desired                            

      SUBROUTINE TRANSP  
transpose DP into DPT                                 

   filmat.f                       matrix filling subroutines                          
      SUBROUTINE FILMAT   
complete normal matrix, print summary of it           

      SUBROUTINE SFSTAT   
calc Cruickshank weight parms                         

   main.f                        main, input and utility routines                    
      PROGRAM LALS        
main, linked-atom Least-squares refinement system     

      SUBROUTINE ABSMAX  
error exit for numbers too big to pack                

      SUBROUTINE ARRAYS  
check array size sufficiency                          

      BLOCK DATA          
common data statements                                

      SUBROUTINE CHAT     
check atom number/name correspondence                 

      SUBROUTINE CIATOM   
constraint atom input                                 

      SUBROUTINE CIBUFF 
constraint real parm input transfer                   

      SUBROUTINE CONCRD 
read and parse cycle control card                     

      SUBROUTINE CROSS    
cross product of two vectors, R3 = R１x R2            

      SUBROUTINE CYCLER   
control flow based on cycle control                   

      SUBROUTINE ERROR    
flag error and stop                                   

      SUBROUTINE INPUT1   
input, checking, preprocessing of main data           

      SUBROUTINE INPUT2   
more of same                                          

      SUBROUTINE LAYOUT   
provide page handling and subheading services         

      SUBROUTINE MOVE1    
premultply vector V(1-3) by matrix A(1-9)             

      SUBROUTINE MOVE2    
premultply vector V(1-3) by matrix A(1-9) and vector A(10-12)                                     

      SUBROUTINE NOW      
get time and date from system                         

      SUBROUTINE PARMIN   
sort out input parameter numbers, check validity      

      SUBROUTINE PROGRS   
summary file manager                                  

      SUBROUTINE SCOUT    
generate SC card output                               

      SUBROUTINE SECOND   
measure machine CPU time                              

      SUBROUTINE SSP      
reset parameter and report on printout                

      SUBROUTINE SYSUSG   
call operating system and request resource usage information, the print it                           

      SUBROUTINE TABULE   
print tabulated functions after stepping              

      SUBROUTINE TRAPIT   
system dependent routine supplied by installer to set error traps                                  

      SUBROUTINE VERSHN   
print version identifier                              

      SUBROUTINE WARN     
log and count warning messages                        

      SUBROUTINE WHISPR   
used to inform console, monitor terminal, etc. of progress of job                                     

   open.for                     
Input/Output units handling routines                  
      SUBROUTINE CPUTIM   
CPU time routine                                      

      SUBROUTINE LOWTOUP 
transform lower chars into upper chars                

      SUBROUTINE OPENUNI 
Input/Output unit handling routine                    

   sfbesl.f                       
Bessel scattering factor routines                       
      SUBROUTINE SFBESL   
calc Bessel structure factors and apply               

      SUBROUTINE BESJ     
calc Bessel functions of the first kind of positive integral order                          
      SUBROUTINE BESSET   
set up table of Bessel fns, orders BOMAX & BOMAX+1    

   sftrig.f                       
trig scattering factor routines                          
      SUBROUTINE SFTRIG   
calc Trig structure factors and apply                 

      SUBROUTINE MATMPY  
premultiply S(1-9) by R(1-9)                          

   solve.f                        matrix solution routines                               
      SUBROUTINE IMTQL2V  
find the eigenvalues and eigenvectors of a symmetric  trigonometric matrix by the implicit QL method             

      SUBROUTINE OPTSCL  
determine optimum shift scaling for minimizing constraint sum                                      

      FUNCTION   PYTHAG  
for DSQRT(A*A + B*B)                                  

      SUBROUTINE RSWZR    
calc normal and residual                              

      SUBROUTINE SOLVE    
solve the normal equations and update parameters      

      SUBROUTINE SWCH     
switch I and J                                        

      SUBROUTINE TRED2V   
reduce a real symmetric matrix to a symmetric tridiagonal matrix using and accumulating orthogonal similarity transformations                          

      SUBROUTINE WRSHFT  
print shift etc and std err if requested              
c) Structure

   WinLALS-------OPNUNI

             |---SECOND

             |---INPUT1-----------NOW--------------GETTIM

             |              |---VERSHN

             |              |---ABSMAX

             |              |---ARRAYS

             |              |---CHAT  

             |              |---WARN  

             |              |---LOWTOUP

             |              |---CIBUFF----------ARRAYS

             |              |---CIATOM----------CHAT

             |                             |---ARRAYS

             |---INPUT2-----------ARRAYS

             |              |---ABSMAX

             |              |---CHAT  

             |---CYCLER----------PROGRS

             |              |---WHISPR

             |              |---SCOUT

             |              |---CONCRD

             |              |---PROGRS--------WARN

             |              |---ARRAYS

             |              |---PARMIN

             |              |---CHAT    

             |              |---SSP     

             |              |---TABULE  

             |              |---SECOND  

             |---COORDS--------ARRAYS

             |              |---MOVE2

             |              |---REDANG

             |              |---WARN

             |              |---MATMUL

             |              |---CROSS

             |              |---TRANSP

             |              |---MOVE1

             |              |---DERIV-----------MOVE1

             |---CONELA--------CONSTR----------APPLY-----------CONIN

             |              |                           |---RESIN

             |              |---ELASTC

             |              |---MODFTC

             |              |---MODLFT--------MOVE1

             |                             |---MOVE2

             |                             |---WARN

             |---CNTCTS--------CONSET------------ABSMAX

             |              |              |---ARRAYS

             |              |---CONTAB----------MOVE2V

             |              |              |---MOVE2

             |              |              |---ARRAYS

             |              |              |---ISORT

             |              |              |---WARN

             |              |---CONUSE---------ABSMAX

             |                             |---ARRAYS

             |                             |---WARN

             |                             |---MOVE2

             |                             |---MOVE1

             |---SFBESL---------BESJ

             |              |---BESSET

             |              |---WARN

             |              |---ARRAYS

             |---SFTRIG-----------MATMPY

             |              |---WARN

             |---SYSUSG

             |---FILMAT-----------SFDTAT--------WARN

             |              |---WARN

             |---SOLVE------------TRED2V

                            |---IMTQL2V

                            |---RSWZR

                            |---OPTSCL--------WARN

                            |             |---SWCH

                            |---WARN

                            |---WRSHFT--------WARN

   ERROR--------SECOND

             |---SCOUT

             |---PROGRS

             |---ARRAYS

E Array Specification and COMMON Header files

a) Array Specification

    WinLALS contains various arrays whose minimum size is problem dependent. it checks all its array usage against these values, printing an error message if any is exceeded. 

    Array   Dim.   meaning                                                         

    ADEL 
150 
Number of atom redundancies in contact input. 

    APPR 
600
Number of constraints and restraints simultaneously applied.  

    ATOM
3000
Number of atoms input.  

    BNDI
6000
2 * no. of type I bonds + 3 * no. of type II bonds + 9 * no. of type III bonds + no. of atoms in all attractive bond donor/acceptor lists, including the 2 terminating dummies for each type.  

    BNDL
10000
Bond storage work array length, needed for contact calculation. Needs to be about 3 * no. of atoms plus a bit.

    CLIS
10000
Contact list length. Should not be less than LIS1 on the contact option line (2.26). 

    CMOL
500
Number of molecules or bits of molecules used in source and target descriptions, after expanding the -inclusive molecule no.- Specifications.  

    COND
600
Number of constraints and restraints defined. Note that some codes (e.g. COI) generate more than one constraint or restraint.  

    CONP
2000
Length of constraint parameter list, as follows 


          13 for every TRA or EQU 

             

    4 for every COI or GAM 

               
    5 for every DIS or COL 

               
    6 for every ANG 

              
    7 for every DIH 

                        3 + 2 * NP for a PAR or COO involving NP parameters or coordinates 

               
    NM + 1 if NM molecules are involved in model fitting, 

               
    4 * NA if NA atoms are involved in model fitting. 

    CONT
 50
Number of TRA and EQU constraint transform specifications.  

    EPAR
410
Number of elastically bound parameters. 

    EQIV
10
Number of equivalences specified (for molecule definition). 

    EQUN
999
Number of normal equations, being the sum of the number of varied parameters and the number of constraints (not restraints) applied.  

    HBND
2000
Number of types of attractive interaction.  

    MOLC
5000
Number of molecules defined (by combination of structure, equivalence and position)  

    ORDR
100
Largest number of Bessel orders contributing to one layer line. This will not exceed (40/NRES) + 1. (ignored by TRIG)  

    POSN
100
Number of positions defined (sets of Mu, u, v, w). 

    REFL
30000
Number of X-ray reflections input. If continuous transform data is input, add NL + 1 where NL is the number of layers requested. 

    SCAT
50
Number of species in the scattering factor definitions, including the 8 pre-defined ones.

    SOUM 
500
Number of source definition lines for contacts. 

    SPOT 
15000
Number of X-ray spots input. If continuous transform data is input, add 3. 

    STRU
100
Number of structures defined. 

    TARM
2000
Number of target definition lines input (including lines defining all a, b, c translations)  

    THEQ
1000
Number of theta equivalences defined. 

    TYPE
50
Larger of number of types of atomic scattering factors defined, and number of sets of contact distances input.  

    VARY
500
Maximum of VH + EH, VT + ET, VO + EO on a cycle control line.  

    VPAR
500
Number of varied parameters.  

    VSKL
500
Number of varied skeletal parameters, these being thetas, taus, epsilons and S's. 

  Array Specifiers are changed                                             

    ADEL   150,  APPR   600,  ATOM  3000,  BNDI  6000,  BNDL  4000,  CLIS 10000,  CMOL   500,
COND   600,  CONP  2000,  CONT    50,  EPAR   410,  EQIV    10,  EQUN   999,  HBND  2000,
MOLC  5000,  ORDR   100,  POSN   100,  REFL 30000,  SCAT    50,  SOUM   500,  SPOT 15000,
STRU   100,  TARM  2000,  THEQ  1000,  TYPE    50,  VARY   500,  VPAR   500,  VSKL   500.                                  
b) Summary of Include files used in WinLALS

     file name           
COMMON name    
    'CMATOMS.H'      
/ATOMS/      

    'CMBLANK.H'      
/      /     

    'CMCCDATA.H'     
/CCDATA/     

    'CMCDERIV.H'     
/CDERIV/     

    'CMCELLCO.H'     
/CELLCO/     

    'CMCONS.H'     
/CONS/       

    'CMCONTAX.H'     
/CONTAX/     

    'CMDATA0.H'      
/DATA0/      

    'CMDATA2.H'      
/DATA2/      

    'CMDATA3.H'      
/DATA3/      

    'CMDATA5.H'      
/DATA5/      

    'CMDATA6.H'      
/DATA6/      

    'CMHEAD.H'       
/HEAD/       

    'CMHOLD.H'       
/HOLD/       

    'CMLOCAL1.H'     
/LOCAL1/     

    'CMNONST.H'      
/NONST/      

    'CMNUMBERS.H'    
/NUMBERS/    

    'CMPARAMS.H'     
/PARAMS/     

    'CMSCRTCH.H'     
/SCRTCH/     

    'CMSUMMRY.H'     
/SUMMRY/     

    'CMTABLE.H'      
/TABLE/      

    'CMVALUES.H'     
/VALUES/     

    'CMWATER.H'      
/WATER/      

    'CMUNIT.H'       
/COMUNIn/     

c) Details of include files

CMATOMS.H                                                               CMATOMS

      COMMON /ATOMS/ CRYSTR(18),DELPHI,DELZ,P(5, 3000),TRMOL(30, 5000)  CMATOMS

CMBLANK.H                                                               CMBLANK

      COMMON /     / A(998001),B(  999),C(  999)  !999*999=998001       CMBLANK

      COMMON /11111/ SHARE(4500000)               !=3*3000*500          CMBLANK

      COMMON /22222/ SHARE2(4500000)              !=3*500*3000          CMBLANK

CMCCDATA.H                                                              CMCCDATA

      COMMON /CCDATA/ IFK(60)                                           CMCCDATA

CMCDERIV.H                                                              CMCDERIV

      COMMON /CDERIV/ PX(3),IAT,IMOL,IPOX,IZ,LESK,LETT      !/CDERIV/   CMCDERIV

CMCELLCO.H                                                              CMCELLCO

      COMMON /CELLCO/ ANG,ASTAR,BSTAR,CA,CAS,CB,CBS,CC,CCS,CPS,CSTAR,   CMCELLCO

     *                SA,SB,SC,SCS,VOL                                  CMCELLCO

CMCONS.H                                                                CMCONS

      COMMON /CONS/ BADG,DG(  500),G,SUMF,SUMGA,SUMGB,WD,WEI,IFAPP,     CMCONS

     *              INUMC,ISTOR,MV,MW                                   CMCONS

CMCONTAX.H                                                              CMCONTAX

      COMMON /CONTAX/ AXSEPL,VSEPL,VSEPL2,ICOM(  500),IGEN(  500),      CMCONTAX

     *                IXBD(3, 3000),LBOND( 6000),LSAT( 3000),           CMCONTAX

     *                LSWIND(  100),LTAB(2,10000),NBND,NPH,NSGEN,NTAB,  CMCONTAX

     *                NTGEN,NTIII                                       CMCONTAX

      COMMON /CONTAXL/ QBOND(10)                                        CMCONTAX

      LOGICAL          QBOND                                            CMCONTAX

CMDATA0.H                                                               CMDATA0

      COMMON /DATA0/ D( 3001),ELAWT,OCC( 3001),OTHER( 1000),            CMDATA0

     *               OUNIT( 1000),SOCC(  101),SSYM(12,   11),TAU( 3001),CMDATA0

     *               THETA( 3001),UCELL(6),ISNS(  501),JHAND,JMFA,JMFT, CMDATA0

     *               KOID( 1000),LCW(  600),LMIND( 2000),LP( 3001),     CMDATA0

     *               LQP(3, 1000),LSIND(2,  100),LSTRC( 3000),          CMDATA0

     *               LTYPE( 3001),NCNP,NQP,NRES,NTRN                    CMDATA0

      COMMON /DATA0C/ CHKNAM( 3001),CHKOID( 1000)                       CMDATA0

      CHARACTER       CHKNAM*4,     CHKOID*4                            CMDATA0

CMDATA2.H                                                               CMDATA2

      COMMON /DATA2/ CNP( 2000)                                         CMDATA2

CMDATA3.H                                                               CMDATA3

      COMMON /DAT31/ CRUIK(5),SCTB(11,  50),LABN,LREJ,LREJT,LSCT(  50), CMDATA3

     *               NHEL,NHKL,NSCT,NTYPE,ITLHH(30000),ITLHK(30000)     CMDATA3

      COMMON /DAT32/ ITLHL(30000),ITLHM(30000),LOV(30000) !,LHKL( 2000) CMDATA3

      COMMON /DAT33/ FOBS(30000),FWT(30000)                             CMDATA3

CMDATA5.H                                                               CMDATA5

      COMMON /DATA5/ CONLIM,DAMP,FLTR,SHFTMX(2),MTEST,NFLTR             CMDATA5

CMDATA6.H                                                               CMDATA6

      COMMON /DATA6/ HBPAR(6, 2001),VRAD(   55),WCON,WRAD(   55),       CMDATA6

     *               LADEL(3,  150),LBDIN( 6000),LSU(4, 2001),          CMDATA6

     *               LTU(9, 2001),MHBA,MHBB,MINCP,NADEL,NBI,NBII,NBIII, CMDATA6

     *               NHB,NMAXC,NSM,NTM,NTYPX                            CMDATA6

CMHEAD.H                                                                CMHEAD

      COMMON /HEAD/ TIM(9),TIM0,ILAY,IPNO,JFLAG                         CMHEAD

      COMMON /HEADC/ CHKAP(22)                                          CMHEAD

      CHARACTER      CHKAP*4                                            CMHEAD

CMHOLD.H                                                                CMHOLD

      COMMON /HOLD/ CRU(3,10),FR,SIGO,SO(3),STEP(6,4),ICTAB,ICYC,IENT,  CMHOLD

     *              IFG,IFL1,IFR,IFRQC,IFSET,IGO(4),INOPRT,ISAV(7),     CMHOLD

     *              ITB1,ITB2,ITM1,ITM2,LTLOC(   50),NAPCX,NFOUT,NLOOP, CMHOLD

     *              NSAT,NSTV,NTFM,NVOTHX,NVTAUX,NVTHTX                 CMHOLD

      COMMON /HOLDL/ QFRCE,QNSH,QOPT,QSTEP                              CMHOLD

      LOGICAL        QFRCE,QNSH,QOPT,QSTEP                              CMHOLD

CMLOCAL1.H                                                              CMNONST

      COMMON /LOCAL1/ BUF(6),LBUF(20)                                   CMLOCAL1

      COMMON /LOCAL1C/ CHLBUF(20)                                       CMLOCAL1

      CHARACTER        CHLBUF*4                                         CMLOCAL1

CMNONST.H                                                               CMNONST

      COMMON /NONST/ NNONST                                             CMNONST

CMNUMBRS.H                                                              CMNUMBERS

      COMMON /NUMBRS/ NAPPC,NAPRL,NAT,NCON,NDATA,NEMIS,NEPAR,NEQUIV,    CMNUMBERS

     *                NEQS,NGAP,NMOL,NOTH,NPOS,NRPAR,NSPOT,NSTRC,NVPAR, CMNUMBERS

     *                NVSK,KSPOT                                        CMNUMBERS

CMPARAMS.H                                                              CMPARAMS

      COMMON /PARAMS/ EPAR(  410),SIGE,WEPAR(  410),INDEX(2,  500),     CMPARAMS

     *                LAPRL(  600),NEOTH,NETAU,NETHT,NVOTH,NVTAU,NVTHT  CMPARAMS

      COMMON /PARAMSL/ QCONX,QXRAY                                      CMPARAMS

      LOGICAL          QCONX,QXRAY                                      CMPARAMS

CMSCRTCH.H                                                              CMSCRTCH

      COMMON /SCRTCH/ DUMMY(25)                                         CMSCRTCH

CMSUMMRY.H                                                              CMSUMMRY

      COMMON /SUMMRY/ SSS(32),ISSS(21)                                  CMSUMMRY

CMTABLE.H                                                               CMTABLE

      COMMON /TABLE/ FUNTAB( 1001,2)                                    CMTABLE

CMVALUES.H                                                              CMVALUES

      COMMON /VALUES/ DEGREE,FIVEPI,HAFPI,PI,RADIAN,TWOPI               CMVALUES

CMWATER.H                                                               CMWATER

      COMMON /WATER/ FUDGE                                              CMWATER

CMUNIT.H                                                                CMUNIT

      COMMON /CMUNTC1/ TITLE(11),LAYHX(9),CCARD(100)                    CMUNIT

      CHARACTER        TITLE*10,LAYHX*6,CCARD*10                        CMUNIT

      COMMON /CMUNIT1/ NSCR1,NSCR2,NSCR3,NFL9,NFL10,NFL11,NFL12,NFL14,  CMUNIT

     *                 NFL15,NFL16,NFL17,NFL20,NPLOT,NPF                CMUNIT

      COMMON /CMUNIT2/ IRDI,IRDO,IRDPRN                                 CMUNIT

      COMMON /CMUNTC2/ CFL9,CFL10,CFL11,CFL12,CFL14,CFL15,CFL16,CFL17,  CMUNIT

     *                 CFL20,CFL44,CFL55                                CMUNIT

      CHARACTER*40     CFL9,CFL10,CFL11,CFL12,CFL14,CFL15,CFL16,CFL17,  CMUNIT

     *                 CFL20,CFL44,CFL55                                CMUNIT
d) Other common used in WinLALS

cntcts.f

      COMMON /CONTAB1/ X(3),W(3),ISTAT(7),JMPSS(4),KREAS(4),KEY(2),     2001/5/2

     *                 KDI(3),KSCAN(2)                                  2001/5/2

      COMMON /CONTAB2/ BIGRD(  100),IXRES( 500),IXAT(4000)              2001/5/2

      COMMON /CONTAB3/ DZ( 3000),DQ( 3000),PT( 3000,3),LTYT( 3000)      2001/5/2

      COMMON /CONTAB4/ PS(4000,3)                                       2001/5/2

      COMMON /CONUSE1M/ X(3,3),DX(3, 3000,2),DG( 3000)                  2001/5/2

      COMMON /CONUSE2/ BIT1(  999),QBIT2(  999),DGT(  999)              2001/5/2

      LOGICAL          BIT1,       QBIT2                                2001/5/2

sfbesl.f

      COMMON /SFBES1/ FF(   50),FZ(   50),FW(   50),KBUF(20),SUMS(28),  2001/5/2

     *                BJ(83),BK(42),LROTH(2,4),BL(42)                   2001/5/2

      COMMON /SFBES2/ DFP(3, 3000),DFPX(3,3000)                         2001/5/2

      COMPLEX*16      DFP                                               2001/5/2

      COMMON /SFBES3/ TELS(100),TWAS(100),CORIG(3, 5000),ORMOL( 5000)   2001/5/2

      COMMON /SFBES4/ DFO(  400),DFOX(  400),DFOT(  400),DF(  450)      2001/5/2

      COMPLEX*16      DFO                                               2001/5/2

      COMMON /SFBES5/ G(100,100),DGP(3, 3000,100),X2V(3, 3000)          2001/5/2

      COMPLEX*16      G,         DGP,           X2V                     2001/5/2

sftrig.f

      COMMON /SFTRIG1/ KANN(4),SUMS(14),KBUF(20),LROTH(2,4),            2001/5/2

     *                 T3(9),T4(9),S(3),FF(   50),FZ(   50),FW(   50)   2001/5/2

      COMMON /SFTRIG2/ IATVS(100),IATVL(100),SITEM(100),IEQM(100),      2001/5/2

     *                 IHM(100),IFATM(100),ILATM(100),LROTHM(2,4,100),  2001/5/2

     *                 CORIG(3,  5000)                                  2001/5/2

      COMMON /SFTRIG3/ DFO(  400),DFOX(  400),DF(  450)                 2001/5/2

      COMPLEX*16       DFO                                              2001/5/2

      COMMON /SFTRIG4/ T33(500,9),T44(500,9),T44V(500,3),T33V(500,3)    2001/5/2

      COMMON /SFTRIG5/ IXDFPT( 3000),DFP(3, 3000),DFPX(3, 3000),        2001/5/2

     *                 X1V(3, 3000),PTR( 3000,3),PTRT( 3000,3),         2001/5/2

     *                 TEMP( 3000)                                      2001/5/2

      COMMON /SFTRIG6/ IATV(5000),ITYPEV(5000)                          2001/5/2

      COMMON /SFTRIG7/ PM(32000,3)                                      2001/5/2

      COMMON /SFTRIG8/ X22(32000),X2(32000),FAC(32000)                  2001/5/2

      COMPLEX*16       X22,       X2                                    2001/5/2

      COMMON /SFTRIG9/ CTEMP( 3000),DFPT( 3000,3)                       2001/5/2

      COMPLEX*16       CTEMP,       DFPT                                2001/5/2

      COMMON /SFTRIG10/ QATM( 3000)                                     2001/5/2

      LOGICAL           QATM                                            2001/5/2
e) Variables used in WinLALS

A    
= Normal Matrix                                                   

AXSEPL 
= Maximum Axis Separation between two Molecules which still allows contacts

B,C    
= Normal Equation is A*C=B (solve for C)                          

CHKAP  
= Title line                                                      

CRUIK  
= Overall Weights for X-ray data                                  

DELPHI 
= Rotation per Residue                                            

DELZ   
= Z-translation per Residue                                       

FOBS   
= Observed X-ray data                                             

FWT    
= Individual Reflection Weights                                   

IFK    
= Control Card data (see Subr CONCRD)                             

INDEX  
= Map between Parameter Number (Normal Matrix Row/Column) and Parameter Number (as in Tau number 5, etc)                  

ITLHH  
= -.                                                                

ITLHK  
= |individual Miller Index and Multiplicity for each reflection    

ITLHL  
= |(replace LHKL)                                                  

ITLHM  
= -'                                                                

KNAM  
= Atom Names                                                      

KOID   
= *OTHERS* identification                                         

LBOND 
= List of Atom Bonds (?)                                          

LHKL 
= Miller Indices of each Reflection                               

LOV  
= Number of Reflections in each Spot                              

LP     
= List of Atom Precursors (?)                                     

LSAT   
= List of Sorted Atoms Table (?)                                  

LTYPE  
= Atom Types                                                      

NAC    
= Number of Applied Constraints and Restraints (AC)               

NAPPC 
= Number of Constraints                                           

NAPRL 
= Number of Applied Constraints and Restraints                    

NAT   
= Number of Structures, Sets of Stereochemistry (3)

        
Number of Atoms                                                 

NBND   
= Number of Bonds (?)                                             

NCON   
= Number of Constraints                                           

NDA    
= Number of Attractive Bond Donors and Accepters (40)             

NDATA  
= Total number of data (Varied Params, Applied Cnstrnts, EignVals Filtered, Data Excess and Degs of Freedom)

NE...  
= Number of Elasticated ...                                       

NEMIS  
= Number of Elasticated Restraints

NEQUIV 
= Number of Equivalent Positions in the Unit Cell (11)           

NEQS   
= Number of Equations (Dimension of Normal Matrix)                

NEQV   
= Number of Equivalent Positions in the Unit Cell (11)

NETH   
= Number of Elasticated Thetas (EH)

NGAP   
= Number of Non-Structural Parameters being Varied                

NHEL   
= Number of Helix having a dyad along the molecular x-azis (2)

NIB    
= Number of Type I Bond List (33)

NIIB   
= Number of Type II Bond List (35)

NIIIB  
= Number of Type III Bond List (37)

NNONST
= Number of Non-Structural Parameters. This can be increased if more refinable parameters are added along with the Scale and Attenuation parameters.
NMOL   
= Number of Position Definition (9)

         
Number of Generated Molecule definitions (13)

NMOL   
= Number of Molecules                                             

NOTH   
= Number of *OTHERS*                                              

NPOS   
= Number of Positions                                             

NRED   
= Number of Atom Redundancy (31)

NREFL  
= Number of X-ray Diffraction data (21)

NRES   
= Number of Residues per c-repeat (2)

NSGEN  
= Number of Source Molecules generated                            

NSPOT  
= Number of Spots (X-ray data)                                    

NSS    
= Number of Source Unit Specifications (27)

NSTRC  
= Number of Structures                                            

NSV    
= Number of Set and Step data (ST)

NTGEN 
= Number of Target Molecules generated                            

NTHE  
= Number of Theta Equivalence (6)

NTRN  
= Number of Helix turns per c-repeat (2)

NTS   
= Number of Target unit Specifications (29)

NTYP   = Number of Scattering Factor Code (20)

NTYPE 
= Number of Contact Limit Table (42)

            Number of Individual Contact Weights (45)

NV...  
= Number of Varied ...                                            

NVPAR  
= Number of Varied Parameters                                     

NVSKL  
= Number of Varied Skeletals: Taus, Thetas, Epsilons, S           

NVTH   
= Number of Varied Thetas (VH)

OUNIT  
= UNITS OF *OTHER* PARAMETERS                                     

P      
= Coordinates of Input Atoms                                      

QCONX 
= True if NC control code is in Effect (?)                        

QXRAY 
= True if NX control code is in Effect (?)                        

SHARE 
= Shared between DP array and EIGVEC array                        

SHARE2 
= Used for DPT array                                              

TRMOL 
= Positioning Matrices for Molecules                              

VSEPL 
= Maximum Separation between Atoms which may involve Contact      

VSEPL2 
= VSEPL**2                                                        
F Sample Input/Output

a) Input file 1: WinLALS.dat

Blackwell valonia cellulose  PARALLEL down P21   April 1997 Finkenstadt 1.title

    1    1    2    1                                                    2.mol. sym.

Z-matrix (Internal coordinates) of WinLALS                              3-1.stereo chem., title

O5A*               3     .5000     .0000     .0000     .0000            3-2.stereo chem, Z-matrix

C1A*      O5A*     2     .5000    1.4290     .0000     .0000            

O4A       C1A*     3     .5000    1.3890  107.3000     .0000            

C4A       O4A      2     .5000    1.4260  115.9053  -95.9226            

C5A       C4A      2     .5000    1.5250  107.8399 -143.7740            

C3A.      C4A      2     .5000    1.5230  110.4000   95.3360            

C6A       C5A      2    1.0000    1.5140  112.6980   64.2936            

O6A       C6A      3    1.0000    1.4270  111.7990  -75.8291            

O5A       C5A      3     .5000    1.4360  110.0923 -176.4164            

C1A       O5A      2     .5000    1.4290  112.8223   60.6002            

O4A*      C1A      3     .5000    1.3890  107.3000 -179.2821            

C2A       C1A      2    1.0000    1.5230  109.5898  -61.9221            

O2A       C2A      3    1.0000    1.4230  109.3000 -179.4653            

C3A       C2A      2     .5000    1.5210  110.0307   58.3247            

O3A       C3A      3    1.0000    1.4290  109.6020 -175.7593            

C4A.      C3A      2     .5000    1.5230  109.5189  -54.8793            

C5A.      C4A.     2     .5000    1.5250  110.5649   53.6467            

H1A       C1A      1    1.0000    1.1000  109.4800   58.0479            

H2A       C2A      1    1.0000    1.1000  109.4800  -62.3453            

H3A       C3A      1    1.0000    1.1000  109.4800   65.6607            

H4A       C4A      1    1.0000    1.1000  109.4800  -24.2840            

H5A       C5A      1    1.0000    1.1000  109.4800  -55.9764            

H61A      C6A      1    1.0000    1.1000  109.4800   46.6109            

H62A      C6A      1    1.0000    1.1000  109.4800  161.7309            

          O5A         120.3109   60.3294  -81.8869     .9858            4-1.root def

    1    2    3                                                         4-2.

99999                                                                   5terminator

     C3A.      C5A       C6A       O5A       O4A*      C2A              6.theta equiv.

     O2A       C3A       O3A       C4A.      H1A       C2A              

     H2A       C3A       H3A       C4A.      H4A       C5A              

     H5A       O5A       H61A      O6A       H62A      O6A              

99999                                                                   7.terminator

    2.7315    4.9918     .0000     .0000    1.0000                      8.X-ray refinables

  -32.2576     .0000     .0000   .000000    1.0000    1.0000            9.pos. def.

  -29.0224     .5000     .5000  -.255872    1.0000    1.0000            

99999                                                                   10.terminator

99999                                                                   12.terminator

    1    1    1    0                                                    13.gen. mol. def.

    2    1    1    0                                                    

99999                                                                   14.terminator

TRA              0.0       0.0       1.0                                15.trans. const. & restr.

COI                                                                        ANG, TRE

               O5A*     0    1     O5A      1    1                         EQU, GAM

COI                                                                        COI, COO, COL

               C1A*     0    1     C1A      1    1                         DIS, DIH, PAR

COI                                                                     

               O4A      0    1     O4A*     1    1                      

COI                                                                     

               C3A      0    1     C3A.     0    1                      

COI                                                                     

               C4A      0    1     C4A.     0    1                      

COI                                                                     

               C5A      0    1     C5A.     0    1                      

PAR      2       0.0       0.0                                          

          OT       9    -1.000                                          

          OT      13     1.000                                          

99999                                                                   16.terminator

      8.17      7.86     10.38     90.00     90.00     97.00            17.unit cell

48.0                                                                    19.Cruick. weights, A,B,C,D,SUB

 0001 0002 0004   -1                                                    20.scatt. fact. codes,

    0    1    0    2     3.000        -1                                21.X-ray data,

    1    0    0    2     3.000        -1                                

    1   -1    0    2    39.000         1                                

    1    1    0    2    27.000         1                                

    2    0    0    2     5.000        -1                                

    0    2    0    2                                                    

    2   -1    0    2   100.000         1                                

    1   -2    0    2     3.000        -1                                

    2    1    0    2     3.000        -1                                

    1    2    0    2     3.000        -1                                

    2   -2    0    2     3.000        -1                                

    3    0    0    2     3.000        -1                                

    3   -1    0    2                                                    

    2    2    0    2    14.000         1                                

    0    3    0    2                                                    

    1   -3    0    2    15.000         1                                

    3    1    0    2    12.000         1                                

    1    3    0    2                                                    

    3   -2    0    2    11.000         1                                

    2   -3    0    2     4.000        -1                                

    3    2    0    2     4.000        -1                                

    2    3    0    2     4.000        -1                                

    4    0    0    2                                                    

    4   -1    0    2    14.000         1                                

    3   -3    0    2     9.000        -1                                

    1   -4    0    2                                                    

    0    4    0    2    36.000         1                                

    4    1    0    2     9.000        -1                                

    4   -2    0    2     9.000        -1                                

    1    0    1    2                                                    

    0    1    1    2     8.000         1                                

    1   -1    1    2     5.000        -1                                

    1    1    1    2     6.000         1                                

    2    0    1    2     7.000         1                                

    0    2    1    2     5.000        -1                                

    2   -1    1    2                                                    

    1   -2    1    2    11.000         1                                

    2    1    1    2     5.000        -1                                

    1    2    1    2     5.000        -1                                

    2   -2    1    2     5.000        -1                                

    3    0    1    2    25.000         1                                

    3   -1    1    2                                                    

    2    2    1    2    23.000         1                                

    0   -3    1    2                                                    

   -1    3    1    2    24.000         1                                

    3    1    1    2    15.000         1                                

    1    3    1    2     7.000         1                                

    3   -2    1    2                                                    

    2   -3    1    2    18.000         1                                

    3    2    1    2     9.000        -1                                

    2    3    1    2     9.000        -1                                

    4    0    1    2                                                    

    4   -1    1    2     9.000        -1                                

    0    0    2    1   999.000        -1                                

    1    0    2    2                                                    

    0    1    2    2    19.000         1                                

    1   -1    2    2     5.000        -1                                

    1    1    2    2     5.000        -1                                

    2    0    2    2     5.000        -1                                

    0    2    2    2     5.000        -1                                

    2   -1    2    2                                                    

    1   -2    2    2    22.000         1                                

    2    1    2    2                                                    

    1    2    2    2    23.000         1                                

    2   -2    2    2     6.000        -1                                

    3    0    2    2                                                    

    3   -1    2    2                                                    

    2    2    2    2    10.000         1                                

    0    3    2    2     6.000        -1                                

    1   -3    2    2     6.000        -1                                

    3    1    2    2     6.000        -1                                

    1    3    2    2     6.000        -1                                

    3   -2    2    2                                                    

    2   -3    2    2    25.000         1                                

    3    2    2    2     9.000        -1                                

    2    3    2    2     9.000        -1                                

    4    0    2    2                                                    

    4   -1    2    2    10.000         1                                

    1    0    3    2                                                    

    0    1    3    2    18.000         1                                

    1   -1    3    2    13.000         1                                

    1    1    3    2    13.000         1                                

    2    0    3    2                                                    

    0    2    3    2    27.000         1                                

    2   -1    3    2                                                    

    1   -2    3    2    23.000         1                                

    2    1    3    2                                                    

    1    2    3    2    14.000         1                                

    2   -2    3    2     6.000        -1                                

    3    0    3    2                                                    

    3   -1    3    2                                                    

    2    2    3    2    24.000         1                                

    0    3    3    2                                                    

    1   -3    3    2    22.000         1                                

    3    1    3    2    14.000         1                                

    0    0    4    1                                                    

    0    1    4    2                                                    

    1    0    4    2   999.000        -1                                

    1   -1    4    2                                                    

    1    1    4    2     8.000         1                                

    2    0    4    2                                                    

    0    2    4    2                                                    

    2   -1    4    2                                                    

    1   -2    4    2    28.000         1                                

    2    1    4    2     9.000        -1                                

    1    2    4    2     9.000        -1                                

    2   -2    4    2     9.000        -1                                

    3    0    4    2     9.000        -1                                

    3   -1    4    2                                                    

    2    2    4    2    18.000         1                                

99999                                                                   22.terminator

  100    1                                                              23.reject fac. & select

  0.045                                                                 24.overall elastic weight

  500   40                                                              26.contact opt.

    1    1    0    0                                                    27.source unit spec.

99999                                                                   28.terminator

    1    1    0    1    0    0    0    1         1                      29.target unit spec.

    1    1   -5    5    1    0    0    1         1                      

    1    1   -5    5    0    1    0    1         1                      

    2    2   -5    5    0    0    0    1         1                      

    2    2   -5    5   -1    0    0    1         1                      

    2    2   -5    5    0   -1    0    1         1                      

    2    2   -5    5   -1   -1    0    1         1                      

99999                                                                   30.terminator

     O4A*      O4A     -1                                               31.atom redundancy

     O5A*      O5A      1                                               

     C1A*      C1A      1                                               

     C3A.      C3A                                                      

     C4A.      C4A                                                      

     C5A.      C5A                                                      

99999                                                                   32.terminator

99999                                                                   34.terminator

99999                                                                   36.terminator

99999                                                                   38.terminator

      2.50      3.10      2.90      5.00    120.00     20.00            39.attractive bond spec

     O6A       O2A       O3A                 O6A       O2A              40.attractive bond donors and accepters

     O3A       O5A       O4A                                            

99999                                                                   41.terminator

      2.60                                                              42.contact limit table

      3.10      3.60                                                    

      2.92      3.42      3.24                                          

99999                                                                   43.terminator

6.0                                                                     44.ovalall contact weights

      1.04                                                              45.indiv. contact weights

      0.99      1.03                                                    

      1.14      1.17      1.33                                          

CL=6,EH=9,ET=8,VO=9,AC=18,CR=3,CD=1,CS,XR,XS,SH,EL,FI,CN.               46.cycle control,

    4    5    8    9   10   12   14   16   17                           

     -90.0    -120.0     -60.0    -177.0      62.4     -62.8            

      57.5     -53.2      52.2                                          

        .1        .1        .1       .63      0.69       .92            

       .63       .92       .92                                          

    4    5    9   10   12   14   16   17                                

    116.50    108.60    110.16    112.27    109.34    110.53            

    110.30    110.17                                                    

       2.5       2.8       5.9      10.0       8.3       5.9            

       5.1       5.1                                                    

    5    6    7    8   13    1    9   16    2                           

    1    2    3    4    5    6    7    8    9   10   11   12            

   13   14   15   16   17   18                                          

      20.0       1.0       0.5        5.     0.001                      

ZZ.                                                                     

CL=12,EH=1,EO=5,XR,CD=1,CS,CN,SH=1,FI,OP.                               

    8                                                                   

       -60                                                              

        .1                                                              

    1    2    9   13   16                                               

       400       400       400       400       400                      

        .1        .1       5.1       5.1       5.1                      

      20.0       1.0       1.0        0.     0.001                      

CL=1,CR=2.                                                              

ZZ.                                                                     

original from cellulose2                                                

CL=3,EH=9,ET=8,VO=9,AC=18,CR=3,CD=1,CS,XR,XS,SH,EL,FI,CN.               

    4    5    8    9   10   12   14   16   17                           

     -90.0    -120.0     -60.0    -177.0      62.4     -62.8            

      57.5     -53.2      52.2                                          

        .1        .1        .1       .63      0.69       .92            

       .63       .92       .92                                          

    4    5    9   10   12   14   16   17                                

    116.50    108.60    110.16    112.27    109.34    110.53            

    110.30    110.17                                                    

       2.5       2.8       5.9      10.0       8.3       5.9            

       5.1       5.1                                                    

    5    6    7    8   13    1    9   16    2                           

    1    2    3    4    5    6    7    8    9   10   11   12            

   13   14   15   16   17   18                                          

      20.0       1.0       0.5        5.     0.001                      

ZZ.                                                                     

#EOR                                                                    
b) Output 1 of Input file 1: WinLALS.prn

 OO   Win     OO            * * * * * * * * * * * * * * * * * *   OO   Win     OO

 OO           OO            *                                 *   OO           OO

 OO   OOOOOO  OO   OOOOOO   *   Linked Atom Least Squares     *   OO   OOOOOO  OO   OOOOOO

 OO   OO  OO  OO   OO  OO   *           (LALS)                *   OO   OO  OO  OO   OO  OO

 OO       OO  OO   OO       *   Structure Refinement System   *   OO       OO  OO   OO

 OO   OOOOOO  OO   OOOOOO   *      for Helical Polymers       *   OO   OOOOOO  OO   OOOOOO

 OO   OO  OO  OO       OO   *      - WinLALS ver. 1.006-      *   OO   OO  OO  OO       OO

 OO   OO  OO  OO   OO  OO   *                                 *   OO   OO  OO  OO   OO  OO

 OOOO OOOOOOO OOOO OOOOOO   * * * * * * * * * * * * * * * * * *   OOOO OOOOOOO OOOO OOOOOO

-Blackwell valonia cellulose  PARALLEL down P21   April 1997 Finkenstadt 

 Run of 2001-11- 6 (14:39:17)

---------------------------------------------------------------------------------------------------

-===  Main Data Input  ===

-Windows Trig Version of 2001/7/10.

-Helix Properties

 Single, RIGHT-Handed,  2 Residues in  1 Turns

-Geometry and Atomic Properties of Structure  1

 Title: Z-matrix (Internal coordinates) of WinLALS                              

    Atom   Precursor    Type   Occupancy     B        Tau      Theta

   1(O5A*)                3      0.500

   2(C1A*)   1(O5A*)      2      0.500     1.4290

   3(O4A )   2(C1A*)      3      0.500     1.3890    107.30

   4(C4A )   3(O4A )      2      0.500     1.4260    115.91    -95.92

   5(C5A )   4(C4A )      2      0.500     1.5250    107.84   -143.77

   6(C3A.)   4(C4A )      2      0.500     1.5230    110.40     95.34

   7(C6A )   5(C5A )      2      1.000     1.5140    112.70     64.29

   8(O6A )   7(C6A )      3      1.000     1.4270    111.80    -75.83

   9(O5A )   5(C5A )      3      0.500     1.4360    110.09   -176.42

  10(C1A )   9(O5A )      2      0.500     1.4290    112.82     60.60

  11(O4A*)  10(C1A )      3      0.500     1.3890    107.30   -179.28

  12(C2A )  10(C1A )      2      1.000     1.5230    109.59    -61.92

  13(O2A )  12(C2A )      3      1.000     1.4230    109.30   -179.47

  14(C3A )  12(C2A )      2      0.500     1.5210    110.03     58.32

  15(O3A )  14(C3A )      3      1.000     1.4290    109.60   -175.76

  16(C4A.)  14(C3A )      2      0.500     1.5230    109.52    -54.88

  17(C5A.)  16(C4A.)      2      0.500     1.5250    110.56     53.65

  18(H1A )  10(C1A )      1      1.000     1.1000    109.48     58.05

  19(H2A )  12(C2A )      1      1.000     1.1000    109.48    -62.35

  20(H3A )  14(C3A )      1      1.000     1.1000    109.48     65.66

  21(H4A )   4(C4A )      1      1.000     1.1000    109.48    -24.28

  22(H5A )   5(C5A )      1      1.000     1.1000    109.48    -55.98

  23(H61A)   7(C6A )      1      1.000     1.1000    109.48     46.61

  24(H62A)   7(C6A )      1      1.000     1.1000    109.48    161.73

 Root Atom  Epsln-X   Epsln-Y   Epsln-Z      S

   9(O5A )   120.31     60.33    -81.89    0.9858

         Other ( 5)      ( 6)      ( 7)      ( 8)

 Epsilons are applied in the order X, Y, Z

                                                                                          (INPUT  0)  Page   2

-Equivalenced Thetas

     6(C3A.) to   5(C5A )           7(C6A ) to   9(O5A )          11(O4A*) to  12(C2A )      

    13(O2A ) to  14(C3A )          15(O3A ) to  16(C4A.)          18(H1A ) to  12(C2A )      

    19(H2A ) to  14(C3A )          20(H3A ) to  16(C4A.)          21(H4A ) to   5(C5A )      

    22(H5A ) to   9(O5A )          23(H61A) to   8(O6A )          24(H62A) to   8(O6A )      

-X-ray Data-Fitting Refinables

 Bragg      Scale (K) = Other(1)    2.732

            Atten (B) = Other(2)    4.992

 Continuous Scale (K) = Other(3)    0.000

            Atten (B) = Other(4)    0.000

 Water Density = 0.2984 *    1.00 el/A. cube

-Generation Details for Molecule Positions

 Posn       Mu       U        V        W    Occupancy  Sense

   1       -32.26  0.0000   0.0000   0.0000   1.000     UP  

       Other (  9)  ( 10)    ( 11)    ( 12)

   2       -29.02  0.5000   0.5000  -0.2559   1.000     UP  

       Other ( 13)  ( 14)    ( 15)    ( 16)

-Identity Equivalent Position Generated

-Molecule Definitions

  Molecule  Position  Equvlnce  Strcture   Helix

      1         1         1         1       YES

      2         2         1         1       YES

-Constraint and Restraint Specifications

  Number   Type         Details

           TRA           0.0000    0.0000    1.0000

   1-  3   COI           0.0000

                        1(O5A*)    0    1   9(O5A )    1    1

   4-  6   COI           0.0000

                        2(C1A*)    0    1  10(C1A )    1    1

   7-  9   COI           0.0000

                        3(O4A )    0    1  11(O4A*)    1    1

  10- 12   COI           0.0000

                       14(C3A )    0    1   6(C3A.)    0    1

  13- 15   COI           0.0000

                        4(C4A )    0    1  16(C4A.)    0    1

  16- 18   COI           0.0000

                        5(C5A )    0    1  17(C5A.)    0    1

  19- 19   PAR      2    0.0000    0.0000

                      OTHR(  9)   -1.0000

                      OTHR( 13)    1.0000

                                                                                          (INPUT  0)  Page   3

-Unit Cell Parameters

  A         B         C         Alpha     Beta      Gamma

  8.1700    7.8600   10.3800     90.00     90.00     97.00

-Cruickshank Weighting Parameters (Bragg)

     A         B         C

    4.80E+01  0.00E+00  0.00E+00

  Reciprocal Weight for Continuous X-ray Data is  0.000    

-Division Factor for Structure Factor Stats is 2.00

-Scattering Factor Codes

   1=    1   2=    2   3=    4  

-Indices and Observed Structure Factor Amplitudes

    Spot   Reflection    H    K    L    M   F-obs    Weight

       1         1       0    1    0    2    3.00    -1.000

       2         2       1    0    0    2    3.00    -1.000

       3         3       1   -1    0    2   39.00     1.000

       4         4       1    1    0    2   27.00     1.000

       5         5       2    0    0    2    5.00    -1.000

       6         6       0    2    0    2

       6         7       2   -1    0    2  100.00     1.000

       7         8       1   -2    0    2    3.00    -1.000

       8         9       2    1    0    2    3.00    -1.000

       9        10       1    2    0    2    3.00    -1.000

      10        11       2   -2    0    2    3.00    -1.000

      11        12       3    0    0    2    3.00    -1.000

      12        13       3   -1    0    2

      12        14       2    2    0    2   14.00     1.000

      13        15       0    3    0    2

      13        16       1   -3    0    2   15.00     1.000

      14        17       3    1    0    2   12.00     1.000

      15        18       1    3    0    2

      15        19       3   -2    0    2   11.00     1.000

      16        20       2   -3    0    2    4.00    -1.000

      17        21       3    2    0    2    4.00    -1.000

      18        22       2    3    0    2    4.00    -1.000

      19        23       4    0    0    2

      19        24       4   -1    0    2   14.00     1.000

      20        25       3   -3    0    2    9.00    -1.000

      21        26       1   -4    0    2

      21        27       0    4    0    2   36.00     1.000

      22        28       4    1    0    2    9.00    -1.000

      23        29       4   -2    0    2    9.00    -1.000

      24        30       1    0    1    2

      24        31       0    1    1    2    8.00     1.000
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      25        32       1   -1    1    2    5.00    -1.000

      26        33       1    1    1    2    6.00     1.000

      27        34       2    0    1    2    7.00     1.000

      28        35       0    2    1    2    5.00    -1.000

      29        36       2   -1    1    2

      29        37       1   -2    1    2   11.00     1.000

      30        38       2    1    1    2    5.00    -1.000

      31        39       1    2    1    2    5.00    -1.000

      32        40       2   -2    1    2    5.00    -1.000

      33        41       3    0    1    2   25.00     1.000

      34        42       3   -1    1    2

      34        43       2    2    1    2   23.00     1.000

      35        44       0   -3    1    2

      35        45      -1    3    1    2   24.00     1.000

      36        46       3    1    1    2   15.00     1.000

      37        47       1    3    1    2    7.00     1.000

      38        48       3   -2    1    2

      38        49       2   -3    1    2   18.00     1.000

      39        50       3    2    1    2    9.00    -1.000

      40        51       2    3    1    2    9.00    -1.000

      41        52       4    0    1    2

      41        53       4   -1    1    2    9.00    -1.000

      42        54       0    0    2    1  999.00    -1.000

      43        55       1    0    2    2

      43        56       0    1    2    2   19.00     1.000

      44        57       1   -1    2    2    5.00    -1.000

      45        58       1    1    2    2    5.00    -1.000

      46        59       2    0    2    2    5.00    -1.000

      47        60       0    2    2    2    5.00    -1.000

      48        61       2   -1    2    2

      48        62       1   -2    2    2   22.00     1.000

      49        63       2    1    2    2

      49        64       1    2    2    2   23.00     1.000

      50        65       2   -2    2    2    6.00    -1.000

      51        66       3    0    2    2

      51        67       3   -1    2    2

      51        68       2    2    2    2   10.00     1.000

      52        69       0    3    2    2    6.00    -1.000

      53        70       1   -3    2    2    6.00    -1.000

      54        71       3    1    2    2    6.00    -1.000

      55        72       1    3    2    2    6.00    -1.000

      56        73       3   -2    2    2

      56        74       2   -3    2    2   25.00     1.000

      57        75       3    2    2    2    9.00    -1.000

      58        76       2    3    2    2    9.00    -1.000

      59        77       4    0    2    2

      59        78       4   -1    2    2   10.00     1.000

      60        79       1    0    3    2

      60        80       0    1    3    2   18.00     1.000

      61        81       1   -1    3    2   13.00     1.000

      62        82       1    1    3    2   13.00     1.000

      63        83       2    0    3    2

      63        84       0    2    3    2   27.00     1.000

      64        85       2   -1    3    2

      64        86       1   -2    3    2   23.00     1.000

      65        87       2    1    3    2
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      65        88       1    2    3    2   14.00     1.000

      66        89       2   -2    3    2    6.00    -1.000

      67        90       3    0    3    2

      67        91       3   -1    3    2

      67        92       2    2    3    2   24.00     1.000

      68        93       0    3    3    2

      68        94       1   -3    3    2   22.00     1.000

      69        95       3    1    3    2   14.00     1.000

      70        96       0    0    4    1

      70        97       0    1    4    2

      70        98       1    0    4    2  999.00    -1.000

      71        99       1   -1    4    2

      71       100       1    1    4    2    8.00     1.000

      72       101       2    0    4    2

      72       102       0    2    4    2

      72       103       2   -1    4    2

      72       104       1   -2    4    2   28.00     1.000

      73       105       2    1    4    2    9.00    -1.000

      74       106       1    2    4    2    9.00    -1.000

      75       107       2   -2    4    2    9.00    -1.000

      76       108       3    0    4    2    9.00    -1.000

      77       109       3   -1    4    2

      77       110       2    2    4    2   18.00     1.000

-Rejection Factor for All Spots is   100, for Unobserved Spots is     1

-Relative Weighting of Elastic Data is  4.500E-02

-Short Contact Calculation Data

-Contact List Length  500, Min Diff for Printing   40 Hundredths

-Source Unit Specifications

    From       To       From       To   

  Molecule  Molecule   Residue   Residue   S-Code

     1         1         0         0         1

-Target Unit Specifications

    From       To       From       To         Units of Displacement      Multi-

  Molecule  Molecule   Residue   Residue   Along A   Along B   Along C   Plicity   T-Code

     1         1         0         1         0         0         0         1         1

     1         1        -5         5         1         0         0         1         1

     1         1        -5         5         0         1         0         1         1

     2         2        -5         5         0         0         0         1         1

     2         2        -5         5        -1         0         0         1         1

     2         2        -5         5         0        -1         0         1         1

     2         2        -5         5        -1        -1         0         1         1
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-Atom Redundancy List

  11(O4A*) is the same as   3(O4A ) with -1 Helix Ops

   1(O5A*) is the same as   9(O5A ) with  1 Helix Ops

   2(C1A*) is the same as  10(C1A ) with  1 Helix Ops

   6(C3A.) is the same as  14(C3A )

  16(C4A.) is the same as   4(C4A )

  17(C5A.) is the same as   5(C5A )

-Attractive Interaction Parameters

 Type   1 - R1 = 2.50  R2 = 3.10  D0 = 2.90  W =   5.00  Ang = 120.00  Dev =  20.00

          Donor/Acceptor List      8(O6A )   13(O2A )   15(O3A )   -1(    )    8(O6A )   13(O2A )

          Donor/Acceptor List     15(O3A )    9(O5A )    3(O4A )   -1(    )

-Contact Limit Table

       1      2      3

  1   2.60

  2   3.10   3.60

  3   2.92   3.42   3.24

-Overall Contact Distance Weight is 6.00E+00

-Contact Weight Table

       1      2      3

  1   1.04

  2   0.99   1.03

  3   1.14   1.17   1.33
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-                              -----  Start of Cycle  1  (used   1.0 Seconds)  -----

-===  Current Values of Parameters  ===

             1         2         3         4         5         6         7         8         9        10

 Theta      0.000     0.000     0.000   -95.923  -143.774    95.336    64.294   -75.829  -176.416    60.600

 Tau        0.000     0.000   107.300   115.905   107.840   110.400   112.698   111.799   110.092   112.822

 Other    2.73150   4.99180   0.00000   0.00000 120.31090  60.32940 -81.88690   0.98580 -32.25760   0.00000

         SCLE( 0)  ATTN( 0)  SCLE( 1)  ATTN( 1)  EP-X( 1)  EP-Y( 1)  EP-Z( 1)     S( 1)    MU( 1)     U( 1)

            11        12        13        14        15        16        17        18        19        20

 Theta   -179.282   -61.922  -179.465    58.325  -175.759   -54.879    53.647    58.048   -62.345    65.661

 Tau      107.300   109.590   109.300   110.031   109.602   109.519   110.565   109.480   109.480   109.480

 Other    0.00000   0.00000 -29.02240   0.50000   0.50000  -0.25587

            V( 1)     W( 1)    MU( 2)     U( 2)     V( 2)     W( 2)

            21        22        23        24

 Theta    -24.284   -55.976    46.611   161.731

 Tau      109.480   109.480   109.480   109.480

-===  Cycle Control Data  ===

-Cycle Control Card -

 --- CL=6,EH=9,ET=8,VO=9,AC=18,CR=3,CD=1,CS,XR,XS,SH,EL,FI,CN.               

 Elastically Bound Thetas

 Theta  Bound    Wt       Theta  Bound    Wt       Theta  Bound    Wt       Theta  Bound    Wt

   4   -90.00   0.10        5  -120.00   0.10        8   -60.00   0.10        9  -177.00   0.63

  10    62.40   0.69       12   -62.80   0.92       14    57.50   0.63       16   -53.20   0.92

  17    52.20   0.92

 Elastically Bound Taus

 Tau    Bound    Wt       Tau    Bound    Wt       Tau    Bound    Wt       Tau    Bound    Wt

   4   116.50   2.50        5   108.60   2.80        9   110.16   5.90       10   112.27  10.00

  12   109.34   8.30       14   110.53   5.90       16   110.30   5.10       17   110.17   5.10

 Refined Other Parameters

          5         6         7         8        13         1         9        16         2

   EP-X( 1)  EP-Y( 1)  EP-Z( 1)     S( 1)    MU( 2)  SCLE( 0)    MU( 1)     W( 2)  ATTN( 0)
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 Applied Constraints and Restraints

     1    2    3    4    5    6    7    8    9   10   11   12

    13   14   15   16   17   18

   ( 18 are Constraints,  0 are Restraints)

 Max Angle Shift      20.0

 Max Dist Shift       1.00

 Damping Factor       0.50

 Filter Number           5

 Convergency Limit  0.0010

 ---  Run of  6 Cycles  ---

-===  Molecule Building  ===

-Equivalenced Theta Implementation

 Thta(  6) Tied to Thta(  5), Difference  120.89

 Thta( 21) Tied to Thta(  5), Difference -119.49

 Thta( 23) Tied to Thta(  8), Difference -122.44

 Thta( 24) Tied to Thta(  8), Difference  122.44

 Thta(  7) Tied to Thta(  9), Difference  119.29

 Thta( 22) Tied to Thta(  9), Difference -120.44

 Thta( 11) Tied to Thta( 12), Difference  117.36

 Thta( 18) Tied to Thta( 12), Difference -119.97

 Thta( 13) Tied to Thta( 14), Difference -122.21

 Thta( 19) Tied to Thta( 14), Difference  120.67

 Thta( 15) Tied to Thta( 16), Difference  120.88

 Thta( 20) Tied to Thta( 16), Difference -120.54

-Coordinates of Base Residue

   Atom       X         Y         Z             R        Phi        Z

   1(O5A*)  -0.9858    0.0000    5.1900        0.9858   -180.00    5.1900

   2(C1A*)   0.3541    0.0677    4.6980        0.3606     10.83    4.6980

   3(O4A )   0.3210    0.7802    3.5061        0.8436     67.63    3.5061

   4(C4A )   0.2555   -0.0011    2.3150        0.2555     -0.24    2.3150

   5(C5A )   1.0861    0.7037    1.2477        1.2942     32.94    1.2477

   6(C3A.)  -1.1892   -0.1501    1.8566        1.1986   -172.81    1.8566

   7(C6A )   2.5570    0.7686    1.6005        2.6700     16.73    1.6005

   8(O6A )   2.8205    1.7580    2.5944        3.3235     31.94    2.5944

   9(O5A )   0.9858    0.0000    0.0000        0.9858      0.00    0.0000

  10(C1A )  -0.3541   -0.0678   -0.4920        0.3606   -169.17   -0.4920

  11(O4A*)  -0.3210   -0.7802   -1.6839        0.8436   -112.36   -1.6839

  12(C2A )  -1.2234   -0.8324    0.4976        1.4797   -145.77    0.4976

  13(O2A )  -2.5530   -0.9068   -0.0040        2.7092   -160.44   -0.0040

  14(C3A )  -1.1892   -0.1501    1.8566        1.1986   -172.81    1.8566

  15(O3A )  -1.9266   -0.9276    2.8020        2.1383   -154.29    2.8020

  16(C4A.)   0.2555   -0.0011    2.3150        0.2555     -0.24    2.3150

  17(C5A.)   1.0861    0.7037    1.2477        1.2942     32.94    1.2477

  18(H1A )  -0.7513    0.9505   -0.6159        1.2116    128.32   -0.6159

  19(H2A )  -0.8529   -1.8639    0.5906        2.0498   -114.59    0.5906

  20(H3A )  -1.6620    0.8403    1.7819        1.8624    153.18    1.7819

  21(H4A )   0.6687   -1.0018    2.5094        1.2045    -56.28    2.5094
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  22(H5A )   0.7209    1.7333    1.1192        1.8772     67.42    1.1192

  23(H61A)   2.8948   -0.2189    1.9481        2.9030     -4.33    1.9481

  24(H62A)   3.1431    0.9756    0.6930        3.2911     17.24    0.6930

-Coordinates of Molecule  1, Residue  0  -  Helix Axis at X =   0.0000, Y =   0.0000

                C a r t e s i a n                F r a c t i o n a l              C y l i n d r i c a l

   Atom       X         Y         Z             X         Y         Z             R        Phi        Z          Atom

   1(O5A*)  -0.8336    0.5261    5.1900      -0.10280   0.05392   0.50000        0.9858    147.74    5.1900      1(O5A*)

   2(C1A*)   0.3356   -0.1317    4.6980       0.04139  -0.01152   0.45260        0.3606    -21.43    4.6980      2(C1A*)

   3(O4A )   0.6879    0.4884    3.5061       0.08483   0.07289   0.33778        0.8436     35.38    3.5061      3(O4A )

   4(C4A )   0.2155   -0.1373    2.3150       0.02658  -0.01410   0.22302        0.2555    -32.50    2.3150      4(C4A )

   5(C5A )   1.2941    0.0154    1.2477       0.15958   0.02218   0.12020        1.2942      0.68    1.2477      5(C5A )

   6(C3A.)  -1.0858    0.5078    1.8566      -0.13390   0.04764   0.17886        1.1986    154.94    1.8566      6(C3A.)

   7(C6A )   2.5726   -0.7148    1.6005       0.31724  -0.05076   0.15419        2.6700    -15.53    1.6005      7(C6A )

   8(O6A )   3.3235   -0.0187    2.5944       0.40984   0.04954   0.24994        3.3235     -0.32    2.5944      8(O6A )

   9(O5A )   0.8336   -0.5261    0.0000       0.10280  -0.05392   0.00000        0.9858    -32.26    0.0000      9(O5A )

  10(C1A )  -0.3356    0.1317   -0.4920      -0.04139   0.01151  -0.04740        0.3606    158.57   -0.4920     10(C1A )

  11(O4A*)  -0.6879   -0.4884   -1.6839      -0.08482  -0.07289  -0.16222        0.8436   -144.62   -1.6839     11(O4A*)

  12(C2A )  -1.4788   -0.0509    0.4976      -0.18237  -0.02958   0.04794        1.4797   -178.03    0.4976     12(C2A )

  13(O2A )  -2.6429    0.5957   -0.0040      -0.32592   0.03450  -0.00038        2.7092    167.30   -0.0040     13(O2A )

  14(C3A )  -1.0858    0.5078    1.8566      -0.13390   0.04764   0.17886        1.1986    154.94    1.8566     14(C3A )

  15(O3A )  -2.1243    0.2438    2.8020      -0.26197  -0.00216   0.26994        2.1383    173.45    2.8020     15(O3A )

  16(C4A.)   0.2155   -0.1373    2.3150       0.02658  -0.01410   0.22302        0.2555    -32.50    2.3150     16(C4A.)

  17(C5A.)   1.2941    0.0154    1.2477       0.15958   0.02218   0.12020        1.2942      0.68    1.2477     17(C5A.)

  18(H1A )  -0.1280    1.2048   -0.6159      -0.01579   0.15128  -0.05934        1.2116     96.07   -0.6159     18(H1A )

  19(H2A )  -1.7161   -1.1210    0.5906      -0.21163  -0.16943   0.05689        2.0498   -146.85    0.5906     19(H2A )

  20(H3A )  -0.9571    1.5976    1.7819      -0.11802   0.18831   0.17166        1.8624    120.92    1.7819     20(H3A )

  21(H4A )   0.0308   -1.2041    2.5094       0.00380  -0.15271   0.24176        1.2045    -88.53    2.5094     21(H4A )

  22(H5A )   1.5347    1.0811    1.1192       0.18926   0.16151   0.10783        1.8772     35.16    1.1192     22(H5A )

  23(H61A)   2.3311   -1.7301    1.9481       0.28747  -0.18371   0.18767        2.9030    -36.58    1.9481     23(H61A)

  24(H62A)   3.1787   -0.8525    0.6930       0.39200  -0.05880   0.06676        3.2911    -15.01    0.6930     24(H62A)

-Coordinates of Molecule  2, Residue  0  -  Helix Axis at X =   4.0546, Y =   3.4322

                C a r t e s i a n                F r a c t i o n a l              C y l i n d r i c a l

   Atom       X         Y         Z             X         Y         Z             R        Phi        Z          Atom

   1(O5A*)   3.1925    3.9104    2.5340       0.39370   0.54738   0.24413        0.9858    150.98    2.5340      1(O5A*)

   2(C1A*)   4.3971    3.3196    2.0421       0.54224   0.49103   0.19673        0.3606    -18.19    2.0421      2(C1A*)

   3(O4A )   4.7138    3.9586    0.8502       0.58129   0.57728   0.08190        0.8436     38.61    0.8502      3(O4A )

   4(C4A )   4.2775    3.3073   -0.3410       0.52749   0.48759  -0.03285        0.2555    -29.26   -0.3410      4(C4A )

   5(C5A )   5.3457    3.5206   -1.4082       0.65922   0.53142  -0.13567        1.2942      3.92   -1.4082      5(C5A )

   6(C3A.)   2.9419    3.8778   -0.7994       0.36278   0.53932  -0.07701        1.1986    158.17   -0.7994      6(C3A.)

   7(C6A )   6.6634    2.8637   -1.0555       0.82171   0.46843  -0.10168        2.6700    -12.29   -1.0555      7(C6A )

   8(O6A )   7.3738    3.6011   -0.0616       0.90932   0.57334  -0.00593        3.3235      2.91   -0.0616      8(O6A )

   9(O5A )   4.9166    2.9539   -2.6560       0.60630   0.45262  -0.25587        0.9858    -29.02   -2.6560      9(O5A )

  10(C1A )   3.7120    3.5447   -3.1479       0.45776   0.50897  -0.30327        0.3606    161.81   -3.1479     10(C1A )

  11(O4A*)   3.3954    2.9057   -4.3398       0.41871   0.42272  -0.41810        0.8436   -141.39   -4.3398     11(O4A*)

  12(C2A )   2.5810    3.2978   -2.1583       0.31828   0.45989  -0.20793        1.4797   -174.79   -2.1583     12(C2A )

  13(O2A )   1.3822    3.8778   -2.6599       0.17045   0.51495  -0.25626        2.7092    170.53   -2.6599     13(O2A )

  14(C3A )   2.9418    3.8778   -0.7994       0.36278   0.53932  -0.07701        1.1986    158.17   -0.7994     14(C3A )

  15(O3A )   1.9199    3.5557    0.1461       0.23675   0.48237   0.01407        2.1383    176.69    0.1461     15(O3A )

  16(C4A.)   4.2775    3.3073   -0.3410       0.52749   0.48759  -0.03285        0.2555    -29.26   -0.3410     16(C4A.)

  17(C5A.)   5.3457    3.5206   -1.4082       0.65922   0.53142  -0.13567        1.2942      3.92   -1.4082     17(C5A.)

  18(H1A )   3.8587    4.6278   -3.2719       0.47585   0.64906  -0.31521        1.2116     99.30   -3.2719     18(H1A )

  19(H2A )   2.4045    2.2161   -2.0654       0.29651   0.31951  -0.19898        2.0498   -143.61   -2.0654     19(H2A )
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  20(H3A )   3.0089    4.9732   -0.8741       0.37105   0.67973  -0.08421        1.8624    124.16   -0.8741     20(H3A )

  21(H4A )   4.1533    2.2317   -0.1465       0.51217   0.34882  -0.01411        1.2045    -85.30   -0.1465     21(H4A )

  22(H5A )   5.5258    4.5981   -1.5367       0.68143   0.67132  -0.14805        1.8772     38.40   -1.5367     22(H5A )

  23(H61A)   6.4796    1.8363   -0.7079       0.79905   0.33485  -0.06820        2.9030    -33.35   -0.7079     23(H61A)

  24(H62A)   7.2763    2.7604   -1.9630       0.89730   0.46486  -0.18911        3.2911    -11.78   -1.9630     24(H62A)

-===  Constraints and Restraints  ===

  No   Type  Applied  Value   Weight    W*D**2    Want    Have    Atom    TFM Mol    X        Y        Z

                                                                TFM  1 Defined,     0.0*A    0.0*B    1.0*H

   1  COI CON  YES   0.0000    0.000  0.00E+00 X                  1(O5A*)   0   1  -0.8336   0.5261   5.1900

   2  COI CON  YES   0.0000    0.000  0.00E+00 Y                  9(O5A )   1   1  -0.8336   0.5261   5.1900

   3  COI CON  YES   0.0000    0.000  0.00E+00 Z

   4  COI CON  YES   0.0000    0.000  0.00E+00 X                  2(C1A*)   0   1   0.3356  -0.1317   4.6980

   5  COI CON  YES   0.0000    0.000  0.00E+00 Y                 10(C1A )   1   1   0.3356  -0.1317   4.6980

   6  COI CON  YES   0.0000    0.000  0.00E+00 Z

   7  COI CON  YES   0.0000    0.000  0.00E+00 X                  3(O4A )   0   1   0.6879   0.4884   3.5061

   8  COI CON  YES   0.0000    0.000  0.00E+00 Y                 11(O4A*)   1   1   0.6879   0.4884   3.5061

   9  COI CON  YES   0.0000    0.000  0.00E+00 Z

  10  COI CON  YES   0.0000    0.000  0.00E+00 X                 14(C3A )   0   1  -1.0858   0.5078   1.8566

  11  COI CON  YES   0.0000    0.000  0.00E+00 Y                  6(C3A.)   0   1  -1.0858   0.5078   1.8566

  12  COI CON  YES   0.0000    0.000  0.00E+00 Z

  13  COI CON  YES   0.0000    0.000  0.00E+00 X                  4(C4A )   0   1   0.2155  -0.1373   2.3150

  14  COI CON  YES   0.0000    0.000  0.00E+00 Y                 16(C4A.)   0   1   0.2155  -0.1373   2.3150

  15  COI CON  YES   0.0000    0.000  0.00E+00 Z

  16  COI CON  YES   0.0000    0.000  0.00E+00 X                  5(C5A )   0   1   1.2941   0.0154   1.2477

  17  COI CON  YES   0.0000    0.000  0.00E+00 Y                 17(C5A.)   0   1   1.2941   0.0154   1.2477

  18  COI CON  YES   0.0000    0.000  0.00E+00 Z

  19  PAR CON  NO    0.0565    0.000  0.00E+00    0.00    3.24  OTHR(  9)   OTHR( 13)  

                                                                * -1.0000   *  1.0000

 Sum of Moduli of Lagrange Constraints - All   0.0566, Applied   0.0001

-Elastically Bound Parameters

 Parameter            Current    Bound      Diff     W*D**2

 THTA(  4)            -95.923   -90.000     5.923   1.58E-01

 THTA(  5)           -143.774  -120.000    23.774   2.54E+00

 THTA(  8)            -75.829   -60.000    15.829   1.13E+00

 THTA(  9)           -176.416  -177.000    -0.584   9.66E-03

 THTA( 10)             60.600    62.400     1.800   1.01E-01

 THTA( 12)            -61.922   -62.800    -0.878   3.19E-02

 THTA( 14)             58.325    57.500    -0.825   1.93E-02

 THTA( 16)            -54.879   -53.200     1.679   1.17E-01

 THTA( 17)             53.647    52.200    -1.447   8.66E-02

  TAU(  4)            115.905   116.500     0.595   3.98E-02

  TAU(  5)            107.840   108.600     0.760   7.28E-02

  TAU(  9)            110.092   110.160     0.068   1.22E-03
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  TAU( 10)            112.822   112.270    -0.552   1.37E-01

  TAU( 12)            109.590   109.340    -0.250   2.33E-02

  TAU( 14)            110.031   110.530     0.499   6.62E-02

  TAU( 16)            109.519   110.300     0.781   1.40E-01

  TAU( 17)            110.565   110.170    -0.395   3.58E-02

CNTCTS91:IFK(44)= 1, IFK(51)= 0

-===  Contact Search Setup ===

-Source Molecules Generated

   Source   Original    From       To

   Mol No    Mol No    Residue   Residue   S-Code

   S    1         1         0         0         1

-Target Molecules Generated

   Target   Original    From       To         Units of Displacement      Multi-    Combines With

   Mol No    Mol No    Residue   Residue   Along A   Along B   Along C   Plicity   Source Mols ...

   T    1         1         0         1         0         0         0         1       1

   T    2         1        -5         5         1         0         0         1       1

   T    3         1        -5         5         0         1         0         1       1

   T    4         2        -5         5         0         0         0         1       1

   T    5         2        -5         5        -1         0         0         1       1

   T    6         2        -5         5         0        -1         0         1       1

   T    7         2        -5         5        -1        -1         0         1       1

-===  Contact List Creation  ===

 --------  S o u r c e  ---------  --------  T a r g e t  ---------   Axis   Reject  Multi-  Rela-     Contacts     Min

 Mol  Res    Z-Low   Z-High  Scan  Mol  Res    Z-Low   Z-High  Scan  Separn  Reason Plicity  Tion   Tested  Found   Dis

 S 1   0   -0.6159   3.5061   UP   T  1  0   -0.6159   3.5061   UP     0.00             1    SAME     169     34    2.41

 S 1   0   -0.6159   3.5061   UP   T  1  1    4.5741   8.6961   UP     0.00             1              72     12    2.07

 S 1   0   -0.6159   3.5061   UP   T  2  0   -0.6159   3.5061   UP     8.17             1             322      3    2.43

 S 1   0   -0.6159   3.5061   UP   T  4  0   -3.2719   0.8502   UP     5.31             1             228      1    2.69

 S 1   0   -0.6159   3.5061   UP   T  4  1    1.9181   6.0402   UP     5.31             1             248      4    2.53

 S 1   0   -0.6159   3.5061   UP   T  5  0   -3.2719   0.8502   UP     6.00             1             228      4    2.22

 S 1   0   -0.6159   3.5061   UP   T  5  1    1.9181   6.0402   UP     6.00             1             248      1    2.54

 S 1   0   -0.6159   3.5061   UP   T  6  0   -3.2719   0.8502   UP     6.00             1             228      1    2.57

 S 1   0   -0.6159   3.5061   UP   T  6  1    1.9181   6.0402   UP     6.00             1             248      1    2.45

 S 1   0   -0.6159   3.5061   UP   T  7  0   -3.2719   0.8502   UP     5.31             1             228      5    2.44

 S 1   0   -0.6159   3.5061   UP   T  7  1    1.9181   6.0402   UP     5.31             1             248      1    2.50

   ..Residue Pairs..   ...Atom Pairs...    Bonds     Common    Coinci-  Contacts

   Total    Searched   Total    Searched   Found     Bonds     Dences    Found

      68        16     22032      3055        19        38        18        67

-===  Contact List Application  ===

 --------------  S o u r c e  ---------------  --------------  T a r g e t  ---------------

 Mol  Res  Atom       X        Y        Z      Mol  Res  Atom       X        Y        Z       Dist Limit  Diff Mul W*D**2

 S 1   0   3(O4A )   0.6879   0.4884   3.5061  T  1  0   7(C6A )   2.5726  -0.7148   1.6005   2.94  3.42  0.48  1 1.63E+00

 S 1   0   3(O4A )   0.6879   0.4884   3.5061  T  1  0   8(O6A )   3.3235  -0.0187   2.5944   2.83  3.24  0.41  1 1.31E+00

   ADI Type  1, Donor on TRGT, Prcrsr is   7(C6A ) at    2.5726  -0.7148   1.6005, Angle is   79.75

 S 1   0   3(O4A )   0.6879   0.4884   3.5061  T  1  1  13(O2A )   2.6429  -0.5957   5.1860   2.80  3.24  0.44  1 1.57E+00
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   ADI Type  1, Donor on TRGT, Prcrsr is  12(C2A ) at    1.4788   0.0509   5.6876, Angle is   57.56

 S 1   0   4(C4A )   0.2155  -0.1373   2.3150  T  1  0  10(C1A )  -0.3356   0.1317  -0.4920   2.87  3.60  0.73  1 3.27E+00

 S 1   0   4(C4A )   0.2155  -0.1373   2.3150  T  1  0  23(H61A)   2.3311  -1.7301   1.9481   2.67  3.10  0.43  1 1.08E+00

 S 1   0   4(C4A )   0.2155  -0.1373   2.3150  T  1  1  18(H1A )   0.1280  -1.2048   4.5741   2.50  3.10  0.60  1 2.14E+00

 S 1   0   5(C5A )   1.2941   0.0154   1.2477  T  1  0  12(C2A )  -1.4788  -0.0509   0.4976   2.87  3.60  0.73  1 3.26E+00

 S 1   0   5(C5A )   1.2941   0.0154   1.2477  T  1  0  18(H1A )  -0.1280   1.2048  -0.6159   2.63  3.10  0.47  1 1.32E+00

 S 1   0   8(O6A )   3.3235  -0.0187   2.5944  T  1  1  13(O2A )   2.6429  -0.5957   5.1860   2.74  2.90+ 0.16  1 7.59E-01

   ADI Type  1, Donor on SRCE, Prcrsr is   7(C6A ) at    2.5726  -0.7148   1.6005, Angle is  115.16

 S 1   0   8(O6A )   3.3235  -0.0187   2.5944  T  2  0  15(O3A )   5.9848  -0.7518   2.8020   2.77  2.90+ 0.13  1 5.21E-01

   ADI Type  1, Donor on SRCE, Prcrsr is   7(C6A ) at    2.5726  -0.7148   1.6005, Angle is  115.40

 S 1   0  14(C3A )  -1.0858   0.5078   1.8566  T  1  0   9(O5A )   0.8336  -0.5261   0.0000   2.86  3.42  0.56  1 2.17E+00

 S 1   0  15(O3A )  -2.1243   0.2438   2.8020  T  1  1   9(O5A )  -0.8336   0.5261   5.1900   2.73  2.90+ 0.17  1 8.76E-01

   ADI Type  1, Donor on SRCE, Prcrsr is  14(C3A ) at   -1.0858   0.5078   1.8566, Angle is  102.48

 S 1   0  15(O3A )  -2.1243   0.2438   2.8020  T  7  1  19(H2A )  -2.4045  -2.2161   3.1246   2.50  2.92  0.42  1 1.23E+00

 S 1   0  19(H2A )  -1.7161  -1.1210   0.5906  T  7  0   3(O4A )  -3.3953  -2.9057   0.8502   2.46  2.92  0.46  1 1.42E+00

 S 1   0  19(H2A )  -1.7161  -1.1210   0.5906  T  7  0   8(O6A )  -0.7353  -3.2632  -0.0616   2.44  2.92  0.48  1 1.55E+00

 S 1   0  21(H4A )   0.0308  -1.2041   2.5094  T  1  1  10(C1A )   0.3356  -0.1317   4.6980   2.46  3.10  0.64  1 2.46E+00

 S 1   0  21(H4A )   0.0308  -1.2041   2.5094  T  1  1  18(H1A )   0.1280  -1.2048   4.5741   2.07  2.60  0.53  1 1.77E+00

 S 1   0  22(H5A )   1.5347   1.0811   1.1192  T  1  0  10(C1A )  -0.3356   0.1317  -0.4920   2.64  3.10  0.46  1 1.23E+00

 S 1   0  23(H61A)   2.3311  -1.7301   1.9481  T  6  1   9(O5A )   3.1925  -3.9496   2.5340   2.45  2.92  0.47  1 1.50E+00

 S 1   0  24(H62A)   3.1787  -0.8525   0.6930  T  1  0   9(O5A )   0.8336  -0.5261   0.0000   2.47  2.92  0.45  1 1.40E+00

 S 1   0  24(H62A)   3.1787  -0.8525   0.6930  T  2  0  13(O2A )   5.4662  -0.4000  -0.0040   2.43  2.92  0.49  1 1.62E+00

  Contacts   Invar-   Contacts  Shortest   Worst

  In List    Iants    Applied   Contact     Diff

      67         0        67      2.07      0.73

-===  X-ray Data Application ===

 Scattering Types

   Atom   Core H  W        Atom   Core H  W        Atom   Core H  W        Atom   Core H  W      

   1(O5A*)  O              7(C6A )  C             13(O2A )  O             19(H2A )  H      

   2(C1A*)  C              8(O6A )  O             14(C3A )  C             20(H3A )  H      

   3(O4A )  O              9(O5A )  O             15(O3A )  O             21(H4A )  H      

   4(C4A )  C             10(C1A )  C             16(C4A.)  C             22(H5A )  H      

   5(C5A )  C             11(O4A*)  O             17(C5A.)  C             23(H61A)  H      

   6(C3A.)  C             12(C2A )  C             18(H1A )  H             24(H62A)  H      

 Structure Factor Amplitudes - Trig

 Spot Refl     H   K   L        A       B     Mod     Phase  Multy  F-calc   F-obs    Diff     Weight     W*D**2   Flag

    1    1     0   1   0     0.22    0.00    0.31      0.00     2     0.30    8.19    7.89   2.08E-02   1.74E-01   UR

    2    2     1   0   0     0.97    0.00    1.37      0.00     2     1.34    8.19    6.85   2.08E-02   1.31E-01   UR

    3    3     1  -1   0    76.99    0.00  108.88      0.00     2   105.17  106.53    1.36   2.08E-02   5.13E-03     

    4    4     1   1   0    71.63    0.00  101.29      0.00     2    96.91   73.75  -23.16   2.08E-02   1.50E+00     

    5    5     2   0   0   -11.54    0.00   16.33   -180.00     2    15.13   13.66   -1.48   2.08E-02   6.08E-03   U 

    6    6     0   2   0   205.78    0.00  291.01      0.00     2

         7     2  -1   0     1.82    0.00    2.58      0.00     2   266.83  273.15    6.32   2.08E-02   1.12E-01     
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    7    8     1  -2   0   -11.64    0.00   16.46    180.00     2    15.02    8.19   -6.83   2.08E-02   1.30E-01   U 

    8    9     2   1   0    -1.94    0.00    2.75    180.00     2     2.47    8.19    5.72   2.08E-02   9.14E-02   UR

    9   10     1   2   0    10.15    0.00   14.36      0.00     2    12.85    8.19   -4.66   2.08E-02   6.06E-02   U 

   10   11     2  -2   0   -11.49    0.00   16.25    180.00     2    14.15    8.19   -5.95   2.08E-02   9.89E-02   U 

   11   12     3   0   0     0.12    0.00    0.17      0.00     2     0.15    8.19    8.05   2.08E-02   1.81E-01   UR

   12   13     3  -1   0    25.96    0.00   36.71      0.00     2

        14     2   2   0   -13.54    0.00   19.15   -180.00     2    34.68   38.24    3.56   2.08E-02   3.54E-02     

   13   15     0   3   0     1.56    0.00    2.21      0.00     2

        16     1  -3   0    28.68    0.00   40.56      0.00     2    33.62   40.97    7.35   2.08E-02   1.51E-01     

   14   17     3   1   0    16.00    0.00   22.63      0.00     2    18.42   32.78   14.36   2.08E-02   5.76E-01     

   15   18     1   3   0    25.21    0.00   35.65      0.00     2

        19     3  -2   0    -3.06    0.00    4.33   -180.00     2    28.71   30.05    1.34   2.08E-02   4.99E-03     

   16   20     2  -3   0     6.09    0.00    8.61      0.00     2     6.83   10.93    4.09   2.08E-02   4.68E-02   UR

   17   21     3   2   0    -0.65    0.00    0.91   -180.00     2     0.69   10.93   10.24   2.08E-02   2.93E-01   UR

   18   22     2   3   0    -1.11    0.00    1.58    180.00     2     1.18   10.93    9.75   2.08E-02   2.65E-01   UR

   19   23     4   0   0   -34.00    0.00   48.08   -180.00     2

        24     4  -1   0     0.52    0.00    0.74      0.00     2    35.45   38.24    2.79   2.08E-02   2.18E-02     

   20   25     3  -3   0    29.33    0.00   41.48      0.00     2    30.36   24.58   -5.78   2.08E-02   9.32E-02   U 

   21   26     1  -4   0   -12.26    0.00   17.34    180.00     2

        27     0   4   0    77.84    0.00  110.08      0.00     2    80.27   98.33   18.07   2.08E-02   9.12E-01     

   22   28     4   1   0     2.87    0.00    4.05      0.00     2     2.87   24.58   21.71   2.08E-02   1.32E+00   UR

   23   29     4  -2   0   -47.60    0.00   67.32   -180.00     2    47.57   24.58  -22.99   2.08E-02   1.48E+00   U 

   24   30     1   0   1     0.27  -16.81   23.78    -89.08     2

        31     0   1   1    -1.52  -15.15   21.53    -95.71     2    31.07   21.85   -9.22   2.08E-02   2.37E-01     

   25   32     1  -1   1    -7.05    0.04    9.98    179.68     2     9.53   13.66    4.13   2.08E-02   4.77E-02   UR

   26   33     1   1   1   -19.49   -4.85   28.41   -166.04     2    26.86   16.39  -10.47   2.08E-02   3.06E-01     

   27   34     2   0   1    10.87   -5.29   17.10    -25.94     2    15.66   19.12    3.46   2.08E-02   3.34E-02     

   28   35     0   2   1   -23.59    6.70   34.69    164.15     2    31.59   13.66  -17.93   2.08E-02   8.98E-01   U 

   29   36     2  -1   1     6.70   16.88   25.69     68.35     2

        37     1  -2   1     1.41    3.21    4.96     66.32     2    23.60   30.05    6.44   2.08E-02   1.16E-01     

   30   38     2   1   1    -1.63    4.53    6.81    109.84     2     6.05   13.66    7.61   2.08E-02   1.62E-01   UR
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   31   39     1   2   1     7.69  -16.67   25.96    -65.25     2    22.98   13.66   -9.32   2.08E-02   2.43E-01   U 

   32   40     2  -2   1    18.42   -5.49   27.18    -16.59     2    23.39   13.66   -9.73   2.08E-02   2.64E-01   U 

   33   41     3   0   1   -33.30  -32.98   66.28   -135.28     2    55.23   68.29   13.06   2.08E-02   4.76E-01     

   34   42     3  -1   1   -38.15   35.84   74.02    136.79     2

        43     2   2   1     2.28    8.26   12.11     74.59     2    62.11   62.82    0.72   2.08E-02   1.44E-03     

   35   44     0  -3   1     4.23   27.13   38.83     81.13     2

        45    -1   3   1   -12.20    1.01   17.31    175.25     2    34.78   65.56   30.77   2.08E-02   2.64E+00     

   36   46     3   1   1   -20.41   27.93   48.93    126.16     2    39.37   40.97    1.60   2.08E-02   7.17E-03     

   37   47     1   3   1   -14.33  -17.88   32.40   -128.72     2    25.75   19.12   -6.63   2.08E-02   1.23E-01     

   38   48     3  -2   1   -36.12  -35.80   71.92   -135.26     2

        49     2  -3   1    -0.03   23.09   32.65     90.08     2    61.94   49.17  -12.77   2.08E-02   4.55E-01     

   39   50     3   2   1   -21.08   -8.60   32.20   -157.81     2    24.02   24.58    0.57   2.08E-02   8.94E-04   UR

   40   51     2   3   1    -8.93   -8.98   17.92   -134.85     2    13.26   24.58   11.32   2.08E-02   3.58E-01   UR

   41   52     4   0   1   -13.25    1.70   18.89    172.68     2

        53     4  -1   1    -5.29  -25.37   36.65   -101.77     2    30.04   24.58   -5.46   2.08E-02   8.32E-02   U 

   42   54     0   0   2    -1.52   -0.54    1.62   -160.32     1     1.54 2728.77 2727.22   2.08E-02   2.08E+04   UR

   43   55     1   0   2    20.94   -9.45   32.50    -24.29     2

        56     0   1   2   -11.27   34.01   50.66    108.33     2    56.30   51.90   -4.40   2.08E-02   5.41E-02     

   44   57     1  -1   2     1.95   -0.89    3.03    -24.40     2     2.80   13.66   10.86   2.08E-02   3.29E-01   UR

   45   58     1   1   2     0.39    3.13    4.46     82.82     2     4.07   13.66    9.59   2.08E-02   2.57E-01   UR

   46   59     2   0   2     1.39   -0.19    1.98     -7.75     2     1.75   13.66   11.91   2.08E-02   3.96E-01   UR

   47   60     0   2   2    -4.32   -1.43    6.44   -161.67     2     5.66   13.66    8.00   2.08E-02   1.78E-01   UR

   48   61     2  -1   2    -1.14  -35.78   50.63    -91.83     2

        62     1  -2   2    -2.68  -15.99   22.93    -99.52     2    48.43   60.09   11.66   2.08E-02   3.80E-01     

   49   63     2   1   2   -12.31  -28.19   43.50   -113.58     2

        64     1   2   2    31.19    7.81   45.47     14.07     2    53.79   62.82    9.04   2.08E-02   2.28E-01     

   50   65     2  -2   2    -1.80   -0.02    2.55   -179.42     2     2.12   16.39   14.27   2.08E-02   5.68E-01   UR

   51   66     3   0   2   -10.05  -23.58   36.25   -113.08     2

        67     3  -1   2     2.32   -0.85    3.50    -20.03     2

        68     2   2   2     0.70    0.35    1.11     26.23     2    29.14   27.32   -1.83   2.08E-02   9.31E-03     

   52   69     0   3   2     2.77   17.29   24.76     80.91     2    19.66   16.39   -3.27   2.08E-02   2.98E-02   U 

   53   70     1  -3   2     4.66   -2.40    7.42    -27.27     2     5.86   16.39   10.52   2.08E-02   3.09E-01   UR
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   54   71     3   1   2     1.06    0.96    2.03     42.30     2     1.57   16.39   14.81   2.08E-02   6.13E-01   UR

   55   72     1   3   2     3.20    3.48    6.69     47.37     2     5.14   16.39   11.25   2.08E-02   3.53E-01   UR

   56   73     3  -2   2   -34.90  -30.93   65.94   -138.45     2

        74     2  -3   2    12.88  -14.51   27.43    -48.41     2    54.09   68.29   14.20   2.08E-02   5.63E-01     

   57   75     3   2   2    25.83    0.62   36.54      1.38     2    26.32   24.58   -1.74   2.08E-02   8.41E-03   U 

   58   76     2   3   2    -4.95   -2.12    7.61   -156.81     2     5.44   24.58   19.14   2.08E-02   1.02E+00   UR

   59   77     4   0   2     1.88    0.57    2.78     16.83     2

        78     4  -1   2   -29.87  -29.23   59.11   -135.62     2    41.64   27.32  -14.33   2.08E-02   5.73E-01     

   60   79     1   0   3   -23.38   -5.05   33.82   -167.81     2

        80     0   1   3     4.10   -2.15    6.55    -27.69     2    30.41   49.17   18.75   2.08E-02   9.82E-01     

   61   81     1  -1   3     7.58  -17.56   27.05    -66.64     2    23.54   35.51   11.97   2.08E-02   4.00E-01     

   62   82     1   1   3     1.37  -33.98   48.10    -87.68     2    41.46   35.51   -5.95   2.08E-02   9.88E-02     

   63   83     2   0   3   -45.74   26.05   74.44    150.33     2

        84     0   2   3     8.64   12.32   21.28     54.95     2    64.26   73.75    9.49   2.08E-02   2.51E-01     

   64   85     2  -1   3    17.62   37.63   58.76     64.91     2

        86     1  -2   3   -13.48   -5.84   20.77   -156.55     2    51.25   62.82   11.57   2.08E-02   3.74E-01     

   65   87     2   1   3    24.44   32.52   57.53     53.08     2

        88     1   2   3   -29.12    2.34   41.31    175.40     2    57.13   38.24  -18.89   2.08E-02   9.96E-01     

   66   89     2  -2   3   -27.28   12.94   42.70    154.63     2    33.49   16.39  -17.10   2.08E-02   8.17E-01   U 

   67   90     3   0   3    37.71   12.03   55.97     17.69     2

        91     3  -1   3     0.77   29.67   41.97     88.51     2

        92     2   2   3   -32.64   21.77   55.49    146.30     2    67.39   65.56   -1.84   2.08E-02   9.42E-03     

   68   93     0   3   3     9.09   -2.89   13.49    -17.65     2

        94     1  -3   3    10.50   -9.88   20.39    -43.26     2    18.23   60.09   41.86   2.08E-02   4.89E+00     

   69   95     3   1   3   -16.18   49.20   73.25    108.21     2    53.73   38.24  -15.48   2.08E-02   6.69E-01     

   70   96     0   0   4    67.95   -8.56   68.48     -7.18     1

        97     0   1   4     0.97    5.51    7.91     79.96     2

        98     1   0   4     0.97   -1.38    2.39    -54.74     2    56.23 2728.77 2672.53   2.08E-02   1.99E+04   UR

   71   99     1  -1   4   -11.84    9.36   21.34    141.66     2

       100     1   1   4    -7.35  -26.16   38.43   -105.70     2    34.94   21.85  -13.09   2.08E-02   4.78E-01     

   72  101     2   0   4     1.78  -22.81   32.35    -85.54     2

       102     0   2   4    56.65   -6.84   80.69     -6.88     2

       103     2  -1   4     3.18   -2.62    5.83    -39.45     2

       104     1  -2   4    -7.30   -0.29   10.33   -177.76     2    66.53   76.48    9.95   2.08E-02   2.76E-01     

   73  105     2   1   4     1.14    0.85    2.01     36.75     2     1.50   24.58   23.08   2.08E-02   1.49E+00   UR
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   74  106     1   2   4     4.52    0.97    6.54     12.14     2     4.86   24.58   19.72   2.08E-02   1.09E+00   UR

   75  107     2  -2   4   -33.22    3.60   47.26    173.82     2    34.18   24.58   -9.60   2.08E-02   2.57E-01   U 

   76  108     3   0   4     2.50    1.54    4.16     31.57     2     2.91   24.58   21.67   2.08E-02   1.31E+00   UR

   77  109     3  -1   4    24.21  -17.26   42.04    -35.48     2

       110     2   2   4    25.31  -41.58   68.84    -58.67     2    56.14   49.17   -6.97   2.08E-02   1.36E-01     

-X-ray Data Statistics

                 Excl Rej-Unobs    Excl Unobs

 No of Spots                 51            37

 Sum of Scale*Fo        2264.41       2029.50

 Sum of Fc              2281.57       1924.84

 Sum of Abs Delta        516.53        394.71

 R-Factors

   Normal                 22.81         19.45

   Weighted Quadratic     21.54         19.63

   Weighted Normal        22.81         19.45

 spots Rejected from Least Squares --   0 Observed,  26 Unobserved

-Normal Scattering from Unit Cell --    332.0 Electrons

-===  Solution of Normal Equations  ===

-Eigen Values

   1.35E+04  7.31E+03  6.16E+03  4.34E+03  1.81E+03  1.54E+03  1.05E+03  1.04E+03  7.69E+02  7.61E+02

   6.52E+02  5.86E+02  4.48E+02  3.81E+02  3.40E+02  2.45E+02  2.19E+02  1.53E+02  1.40E+02  1.22E+02

   7.65E+01  6.01E+01  3.80E+01  2.55E+01  2.02E+01 -1.81E-01  1.69E-01 -1.34E-01 -9.40E-02 -4.96E-02

  -3.63E-02 -3.05E-02 -2.65E-02 -1.07E-02 -9.29E-03 -5.26E-03 -3.97E-03 -2.71E-03 -9.92E-04  1.83E-12

  -5.84E-13 -2.38E-13 -8.26E-14  3.42E-14

 Last  5 Filteres - Goodliness is   0.00 - Residual is  5.42E-16

-  No of     Varied   Applied   EignVals    Data    Degs of

    Data     Params   Cnstrnts  Filtered   Excess   Freedom

    135        26        18         5       122        13

 Weight Analysis      Restnts   El Pare    Bragg   Continuous Contacts  Overall

 Sigam (WT*Delta**2)  0.00E+00  4.71E+00  2.36E+01  0.00E+00  5.55E+01  8.38E+01

 Data Contributrion          0        17        51         0        67       135

 Mean (WT*Delta**2)   0.00E+00  2.77E-01  4.62E-01  0.00E+00  8.29E-01  6.21E-01
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-Shifts in Parameters - Shift Scaling Factor is 0.500

 Parameter             Shift      New      Bound

 THTA(  4)              0.000   -95.923   -90.000

 THTA(  5)             -0.002  -143.776  -120.000

 THTA(  8)              0.004   -75.825   -60.000

 THTA(  9)             -0.011  -176.428  -177.000

 THTA( 10)              0.009    60.609    62.400

 THTA( 12)              0.000   -61.922   -62.800

 THTA( 14)             -0.010    58.315    57.500

 THTA( 16)              0.008   -54.871   -53.200

 THTA( 17)              0.003    53.650    52.200

  TAU(  4)              0.002   115.907   116.500

  TAU(  5)              0.002   107.842   108.600

  TAU(  9)             -0.005   110.087   110.160

  TAU( 10)             -0.001   112.822   112.270

  TAU( 12)              0.002   109.592   109.340

  TAU( 14)              0.002   110.032   110.530

  TAU( 16)              0.001   109.520   110.300

  TAU( 17)             -0.001   110.564   110.170

 OTHR(  1) SCLE( 0)    0.0000    2.7315

 OTHR(  2) ATTN( 0)    0.0061    4.9979

 OTHR(  5) EP-X( 1)   -0.0025  120.3084

 OTHR(  6) EP-Y( 1)   -0.0049   60.3245

 OTHR(  7) EP-Z( 1)    0.0033  -81.8836

 OTHR(  8)    S( 1)   -0.0001    0.9857

 OTHR(  9)   MU( 1)    0.0087  -32.2489

 OTHR( 13)   MU( 2)    0.0033  -29.0191

 OTHR( 16)    W( 2)    0.0000   -0.2558

----  Dump Record Made ( 1)  ---

-Convergence Test, Mean Shift is  0.000 - YES

-===  CPU Seconds for Cycle  1  ===

 Cycler    Coords    Contrr    Elastic   Cntcts    Sfactor   Filmat     Solve     Total

   0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00
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-                              -----  Start of Cycle  2  (used   1.0 Seconds)  -----

-===  Current Values of Parameters  ===

             1         2         3         4         5         6         7         8         9        10

 Theta      0.000     0.000     0.000   -95.923  -143.776    95.334    64.282   -75.825  -176.428    60.609

 Tau        0.000     0.000   107.300   115.907   107.842   110.400   112.698   111.799   110.087   112.822

 Other    2.73150   4.99791   0.00000   0.00000 120.30840  60.32446 -81.88365   0.98573 -32.24894   0.00000

         SCLE( 0)  ATTN( 0)  SCLE( 1)  ATTN( 1)  EP-X( 1)  EP-Y( 1)  EP-Z( 1)     S( 1)    MU( 1)     U( 1)

            11        12        13        14        15        16        17        18        19        20

 Theta   -179.282   -61.922  -179.475    58.315  -175.751   -54.871    53.650    58.048   -62.355    65.669

 Tau      107.300   109.592   109.300   110.032   109.602   109.520   110.564   109.480   109.480   109.480

 Other    0.00000   0.00000 -29.01912   0.50000   0.50000  -0.25583

            V( 1)     W( 1)    MU( 2)     U( 2)     V( 2)     W( 2)

            21        22        23        24

 Theta    -24.286   -55.988    46.615   161.735

 Tau      109.480   109.480   109.480   109.480

-===  Cycle Control Data  ===

-Cycle Control Card -

 --- ZZ.                                                                     

----  SC Output at Cycle  2  ---
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-===  Run Summary  ===

-  Cycle     Sum of    Worst    Elastic   Contacts  Contacts  Contact

   Number   Constrts  Constrt    Sigma    In Table  Applied    Sigma

     --        --        --        --        --        --        --

   Bragg   Continuous Overall    No of    Net Vard   Shift    Time for

  R-Factor  R-factor   Sigma      Data     Params    Scaler    Cycle

 --- CL=6,EH=9,ET=8,VO=9,AC=18,CR=3,CD=1,CS,XR,XS,SH,EL,FI,CN.          

         1    0.0001    0.0000  4.71E+00        67        67  5.55E+01  

     22.81      0.00  8.38E+01       135        13     0.500      0.00  

 --- ZZ.                                                                

-===  Array Specifiers Used/Given  ===

 ADEL    6/  150, APPR   18/  600, ATOM   24/ 3000, BNDI   10/ 6000, BNDL   88/ 4000,

 CLIS   67/10000, CMOL    8/  500, COND   19/  600, CONP   44/ 2000, CONT    1/   50,

 EPAR   17/  410, EQIV    1/   10, EQUN   44/  999, HBND    1/ 2000, MOLC    2/ 5000,

 ORDR    1/  100, POSN    2/  100, REFL  110/30000, SCAT    8/   50, SOUM    1/  500,

 SPOT   77/15000, STRU    1/  100, TARM    7/ 2000, THEQ   12/ 1000, TYPE    3/   50,

 VARY    9/  500, VPAR   26/  500, VSKL   21/  500,

-===   WinLALS Happy Ending   ===

 Total CPU Time =      1 seconds ( =  0 H  0 M  1 S)

 End of This Job
c) Output 2 of Input file 1: WinLALS.pnc

Cycle=  2///////////////  WinLALS 14:39:17 01-11- 6  ///////////////SC=  1

L down P21   April 1997 Finkenstadt 

O5A*               3    0.5000    0.0000    0.0000    0.0000

C1A*      O5A*     2    0.5000    1.4290    0.0000    0.0000

O4A       C1A*     3    0.5000    1.3890  107.3000    0.0000

C4A       O4A      2    0.5000    1.4260  115.9074  -95.9230

C5A       C4A      2    0.5000    1.5250  107.8422 -143.7763

C3A.      C4A      2    0.5000    1.5230  110.4000   95.3337

C6A       C5A      2    1.0000    1.5140  112.6980   64.2823

O6A       C6A      3    1.0000    1.4270  111.7990  -75.8247

O5A       C5A      3    0.5000    1.4360  110.0871 -176.4277

C1A       O5A      2    0.5000    1.4290  112.8217   60.6092

O4A*      C1A      3    0.5000    1.3890  107.3000 -179.2821

C2A       C1A      2    1.0000    1.5230  109.5922  -61.9221

O2A       C2A      3    1.0000    1.4230  109.3000 -179.4755

C3A       C2A      2    0.5000    1.5210  110.0323   58.3145

O3A       C3A      3    1.0000    1.4290  109.6020 -175.7511

C4A.      C3A      2    0.5000    1.5230  109.5203  -54.8711

C5A.      C4A.     2    0.5000    1.5250  110.5637   53.6498

H1A       C1A      1    1.0000    1.1000  109.4800   58.0479

H2A       C2A      1    1.0000    1.1000  109.4800  -62.3555

H3A       C3A      1    1.0000    1.1000  109.4800   65.6689

H4A       C4A      1    1.0000    1.1000  109.4800  -24.2863

H5A       C5A      1    1.0000    1.1000  109.4800  -55.9877

H61A      C6A      1    1.0000    1.1000  109.4800   46.6153

H62A      C6A      1    1.0000    1.1000  109.4800  161.7353

          O5A         120.3084   60.3245  -81.8836    0.9857

    2.7315    4.9979    0.0000    0.0000    1.0000

  -32.2489    0.0000    0.0000  0.000000    1.0000    1.0000

  -29.0191    0.5000    0.5000 -0.255835    1.0000    1.0000
d) Output 3 of Input file 1: WinLALS.err

WinLALS Run of 2001-11- 6 (14:39:17)

 Blackwell valonia cellulose  PARALLEL down P21   April 1997 Finkenstadt 

.--- CL=6,EH=9,ET=8,VO=9,AC=18,CR=3,CD=1,CS,XR,XS,SH,EL,FI,CN.               

.        1    0.0001    0.0000  4.71E+00        67        67  5.55E+01

.    22.81      0.00  8.38E+01       135        13     0.500      0.00

.--- ZZ.                                                                     

----  SC Output at Cycle  2  ---
e) Input file 2-1: LALS2.dat   The first character of Title line has ‘*’.

* pba( sin(th)/ramuda < 0.28 ), 3+4,21 and 46-51 are separate files *   1.title

    1    1    2    1                                                    2.mol. sym.

99999                                                                   5.terminator

     hc4       c5        hc5       c1        hc6       c7               6.theta equiv.

     c6        c2        hn        c3        o         n                
99999                                                                   7.terminator

    1.0000    8.0000                                                    8.X-ray refinables
    0.0000    0.0000    0.0000    0.0000    1.0000    1.0000            9.pos. defi.
99999                                                                   10.terminator

    1.0000    0.0000    0.0000    0.0000    1.0000    0.0000            11.equiv. pos.
    0.0000    0.0000    1.0000    0.0000    0.0000    0.0000            
    1.0000    0.0000    0.0000    0.0000   -1.0000    0.0000            

    0.0000    0.0000   -1.0000    0.5000    0.5000    0.0000            

99999                                                                   12.terminator

    1    1    1    0                                                    13.gen. mole. def.
    1    2    1    0                                                    

99999                                                                   14.terminator

tra       0.0       0.0       1.0                                       15.trans. const. & restr.

coi       0.                                                            
              3         0    1   12         1    1                      

coi       0.                                                            

              1         0    1    7         1    1                      

coi       0.                                                            

              2         0    1   10         1    1                      

par      2       0.0       0.0                                          

          th       5       1.0                                          

          th      12       1.0                                          

99999                                                                   16.terminator

     7.740     5.270     12.82      90.0     90.0      90.0             17.unit cell
       1.0       0.0       0.0       0.0                                19.Cruick. weights

 0002 0003 0004 0001   -1                                               20.scatt. fact. codes
99999                                                                   22.terminator

  100    1    0                                                         23.reject fac. & select
      10.0                                                              24.overall elastic weight

  500                                                                   26.contact opt.

    1    0    0    0                                                    27.source unit spec.
99999                                                                   28.terminator

    2    2   -4    1    0    0    0    1         0                      29.target unit spec.
    2    2   -4    1   -1    0    0    1         0                      
    2    2   -4    1    0   -1    0    1         0                      

    2    2   -4    1   -1   -1    0    1         0                      

    1    1   -4    3    1    0    0    1         0                      

    1    1   -4    3   -1    0    0    1         0                      

    1    1   -4    3    0    1    0    1         0                      

99999                                                                   30.terminator

     c1.       c1       1                                               31.atom redundancy
     c2.       c2       1                                               
     n.        n        1                                               

99999                                                                   32.terminator

     c3        c7                                                       33.type I bond list
99999                                                                   34.terminator

99999                                                                   36.terminator

99999                                                                   38.terminator

2.50      3.27      2.9       10.0      120       60                    39.attractive bond spec.
     n                   o                                              40.attract. bond donors and accepters

1.50      2.92      1.7       10.0      180       60                    

     hn                  o                                              

99999                                                                   41.terminator

      3.60                                                              42.contact limit table
      3.45      3.30                                                    

      3.42      3.27      3.24                                          

      3.10      2.95      2.92      2.60                                

99999                                                                   43.terminator

       1.0                                                              44.ovarall contact weights

      1.03                                                              45.indiv. contact weights
      1.31      1.71                                                    

      1.17      1.48      1.33                                          

      0.99      1.29      1.14      1.04                                

f) Input file 2-2: LALS2Atom.dat

Z-matrix (Internal coordinates) of WinLALS                              3-1.local title

c1.                1    0.5000    0.0000    0.0000    0.0000            3-2.stereo chem.

c2.       c1.      1    0.5000    1.5300    0.0000    0.0000              (KAT(i),IPR(i),KPR(i),ITYP(i),

n.        c2.      2    0.5000    1.3200  114.0624    0.0000               OCC(i),B(i),TAU(i),THETA(i),i=1,NAT)

c3        n.       1    1.0000    1.4700  123.2306  180.0000

c4        c3       1    1.0000    1.3800  121.2152    0.0000

c5        c4       1    1.0000    1.3800  120.0000  180.0000

c1        c5       1    0.5000    1.3800  120.0000    0.0000

c6        c1       1    1.0000    1.3800  120.0000    0.0000

c7        c6       1    1.0000    1.3800  120.0000    0.0000

c2        c1       1    0.5000    1.5300  122.9189  180.0000

o         c2       3    1.0000    1.2400  121.0000  180.0000

n         c2       2    0.5000    1.3200  114.0624    0.0000

hn        n.       4    1.0000    1.0000  123.0000    0.0000

hc4       c4       4    1.0000    1.0840  120.0000    0.0000

hc5       c5       4    1.0000    1.0840  120.0000 -180.0000

hc6       c6       4    1.0000    1.0840  120.0000  180.0000

hc7       c7       4    1.0000    1.0840  120.0000  180.0000

          n            0.0000    0.0000    0.0000    0.0000             4.root drf., IRUT,KRUT,EPX,EPY,EPZ,S,

    1    2    3                                                                       I1,I2,I3
99999

g) Input file 2-3: LALS2Fobs.dat

    1    1    0    2    31.610       1.0                                21.X-ray data
    2    0    0    1    48.670       1.0                                

    2    1    0    2    16.760       1.0                                

    0    2    0    1     2.990      -1.0                                

    1    2    0    2     4.130       1.0                                

    3    1    0    2    10.220       1.0                                

    2    2    0    2     3.370      -1.0                                

    4    0    0    1                 0.0                                

    3    2    0    2                 0.0                                

    4    1    0    2    12.570       1.0                                

    1    0    1    1     1.670      -1.0                                

    0    1    1    1     8.640       1.0                                

    1    1    1    2    10.340       1.0                                

    2    0    1    1     6.780       1.0                                

    2    1    1    2    19.400       1.0                                

    0    2    1    1                 0.0                                

    3    0    1    1                 0.0                                

    1    2    1    2     8.820       1.0                                

    3    1    1    2                 0.0                                

    2    2    1    2     6.680       1.0                                

    4    0    1    1     3.640      -1.0                                

    3    2    1    2                 0.0                                

    4    1    1    2     9.750       1.0                                

    1    0    2    1     1.670      -1.0                                

    0    1    2    1     3.800       1.0                                

    1    1    2    2     5.390       1.0                                

    2    0    2    1     7.450       1.0                                

    2    1    2    2    11.350       1.0                                

    0    2    2    1                 0.0                                

    3    0    2    1                 0.0                                

    1    2    2    2     7.050       1.0                                

    3    1    2    2     3.250      -1.0                                

    2    2    2    2     3.380      -1.0                                

    4    0    2    1    10.030       1.0                                

    1    0    3    1     1.630      -1.0                                

    0    1    3    2     8.440       1.0                                

    2    0    3    1     2.410      -1.0                                

    2    1    3    2     9.040       1.0                                

    0    2    3    1    12.080       1.0                                

    3    0    3    1     3.050      -1.0                                

    1    2    3    2                 0.0                                

    3    1    3    2                 0.0                                

    2    2    3    2    12.120       1.0                                

    1    0    4    1                 0.0                                

    0    1    4    1     6.460       1.0                                

    1    1    4    2                 0.0                                

    2    0    4    1     7.570       1.0                                

    2    1    4    2                 0.0                                

    0    2    4    1                 0.0                                

    3    0    4    1     6.430       1.0                                

    1    2    4    2                 0.0                                

    3    1    4    2                 0.0                                

    2    2    4    2                 0.0                                

    4    0    4    1     4.450       1.0                                

    1    0    5    1     1.620      -1.0                                

    0    1    5    1                 0.0                                

    1    1    5    2     5.020       1.0                                

    2    0    5    1     2.290      -1.0                                

    2    1    5    2                 0.0                                

    0    2    5    1                 0.0

    3    0    5    1     5.660       1.0                                

    1    0    6    1                 0.0                                

    0    1    6    1    12.000       1.0                                

    1    1    6    2     1.620      -1.0                                

    2    0    6    1                 0.0                                

    2    1    6    2     4.610       1.0                                
h) Input file 2-4: LALS2Cont.dat

cl=20,vo=4,eo=4,ac=9,nx,nc,cn,el,sh,fi,fo.                             46.cycle control, CL=n,CY=n,CO,SF=n,CX,ST=n,ZZ,PU.

    5    6    7    8                                                   47.A (IUTH(i),i=1,NCTH)

    5    6    7    8                                                   47.B (IETH(i),i=1,NCTH)

     400.0     400.0     400.0     400.0                                    (BUTH(i),i=1,NCTH)

      50.0      50.0      50.0      50.0                                    (WTH(i),i=1,NCTH)

    1    2    3    4    5    6    7    8    9                           

      50.0       1.0       1.0       5.0                                   

zz.                                                                        

cl=8,vh=3,eh=3,vt=2,et=2,vo=8,eo=4,ac=10,cn,el,xr,xs,cd,cs,sh,fi,fo,ma.    

    4    5   12                                                         

    4    5   12                                                         

     400.0     400.0     400.0                                          

       1.0       5.0       5.0                                          

    5   10    3    4   12                                               

    5   10    3    4   12                                               

    -400.0     122.5     400.0     400.0     400.0                      

      50.0       1.0      50.0      50.0      50.0                      

    3    4    5    6    7   10    1    2                                

    3    4    5    6                                                    

     400.0     400.0     400.0     400.0                                

      30.0      30.0      30.0      30.0                                

    1    2    3    4    5    6    7    8    9   10                      

      20.0       1.0       1.0       4.0                                

zz.                                                                     

cl=5,vo=1,xr,xs,cs,cd,sh.                                               

    1                                                                   

zz.                                                                     

i) Output 4 of Input file 2: LALS2.prn

 OO   Win     OO            * * * * * * * * * * * * * * * * * *   OO   Win     OO

 OO           OO            *                                 *   OO           OO

 OO   OOOOOO  OO   OOOOOO   *   Linked Atom Least Squares     *   OO   OOOOOO  OO   OOOOOO

 OO   OO  OO  OO   OO  OO   *           (LALS)                *   OO   OO  OO  OO   OO  OO

 OO       OO  OO   OO       *   Structure Refinement System   *   OO       OO  OO   OO

 OO   OOOOOO  OO   OOOOOO   *      for Helical Polymers       *   OO   OOOOOO  OO   OOOOOO

 OO   OO  OO  OO       OO   *       - WinLALS ver. 1.0-       *   OO   OO  OO  OO       OO

 OO   OO  OO  OO   OO  OO   *                                 *   OO   OO  OO  OO   OO  OO

 OOOO OOOOOOO OOOO OOOOOO   * * * * * * * * * * * * * * * * * *   OOOO OOOOOOO OOOO OOOOOO

-Blackwell valonia cellulose  PARALLEL down P21   April 1997 Finkenstadt 

 Run of 2001-11- 6 (14:59:17)

---------------------------------------------------------------------------------------------------

-===  Main Data Input  ===

-Windows Trig Version of 2001/7/10.

-Helix Properties

 Single, RIGHT-Handed,  2 Residues in  1 Turns

-Geometry and Atomic Properties of Structure  1

 Title: Z-matrix (Internal coordinates) of WinLALS                              

    Atom   Precursor    Type   Occupancy     B        Tau      Theta

   1(O5A*)                3      0.500

   2(C1A*)   1(O5A*)      2      0.500     1.4290

   3(O4A )   2(C1A*)      3      0.500     1.3890    107.30

   4(C4A )   3(O4A )      2      0.500     1.4260    115.91    -95.92

   5(C5A )   4(C4A )      2      0.500     1.5250    107.84   -143.77

   6(C3A.)   4(C4A )      2      0.500     1.5230    110.40     95.34

   7(C6A )   5(C5A )      2      1.000     1.5140    112.70     64.29

   8(O6A )   7(C6A )      3      1.000     1.4270    111.80    -75.83

   9(O5A )   5(C5A )      3      0.500     1.4360    110.09   -176.42

  10(C1A )   9(O5A )      2      0.500     1.4290    112.82     60.60

  11(O4A*)  10(C1A )      3      0.500     1.3890    107.30   -179.28

  12(C2A )  10(C1A )      2      1.000     1.5230    109.59    -61.92

  13(O2A )  12(C2A )      3      1.000     1.4230    109.30   -179.47

  14(C3A )  12(C2A )      2      0.500     1.5210    110.03     58.32

  15(O3A )  14(C3A )      3      1.000     1.4290    109.60   -175.76

  16(C4A.)  14(C3A )      2      0.500     1.5230    109.52    -54.88

  17(C5A.)  16(C4A.)      2      0.500     1.5250    110.56     53.65

  18(H1A )  10(C1A )      1      1.000     1.1000    109.48     58.05

  19(H2A )  12(C2A )      1      1.000     1.1000    109.48    -62.35

  20(H3A )  14(C3A )      1      1.000     1.1000    109.48     65.66

  21(H4A )   4(C4A )      1      1.000     1.1000    109.48    -24.28

  22(H5A )   5(C5A )      1      1.000     1.1000    109.48    -55.98

  23(H61A)   7(C6A )      1      1.000     1.1000    109.48     46.61

  24(H62A)   7(C6A )      1      1.000     1.1000    109.48    161.73

 Root Atom  Epsln-X   Epsln-Y   Epsln-Z      S

   9(O5A )   120.31     60.33    -81.89    0.9858

           Other ( 5)   ( 6)      ( 7)      ( 8)

 Epsilons are applied in the order X, Y, Z
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-Equivalenced Thetas

     6(C3A.) to   5(C5A )           7(C6A ) to   9(O5A )          11(O4A*) to  12(C2A )      

    13(O2A ) to  14(C3A )          15(O3A ) to  16(C4A.)          18(H1A ) to  12(C2A )      

    19(H2A ) to  14(C3A )          20(H3A ) to  16(C4A.)          21(H4A ) to   5(C5A )      

    22(H5A ) to   9(O5A )          23(H61A) to   8(O6A )          24(H62A) to   8(O6A )      

-X-ray Data-Fitting Refinables

 Bragg      Scale (K) = Other(1)    2.732

            Atten (B) = Other(2)    4.992

 Continuous Scale (K) = Other(3)    0.000

            Atten (B) = Other(4)    0.000

 Water Density = 0.2984 *    1.00 el/A. cube

-Generation Details for Molecule Positions

 Posn       Mu       U        V        W    Occupancy  Sense

   1       -32.26  0.0000   0.0000   0.0000   1.000     UP  

       Other (  9)  ( 10)    ( 11)    ( 12)

   2       -29.02  0.5000   0.5000  -0.2559   1.000     UP  

       Other ( 13)  ( 14)    ( 15)    ( 16)

-Identity Equivalent Position Generated

-Molecule Definitions

  Molecule  Position  Equvlnce  Strcture   Helix

      1         1         1         1       YES

      2         2         1         1       YES

-Constraint and Restraint Specifications

  Number   Type         Details

           TRA           0.0000    0.0000    1.0000

   1-  3   COI           0.0000

                        1(O5A*)    0    1   9(O5A )    1    1

   4-  6   COI           0.0000

                        2(C1A*)    0    1  10(C1A )    1    1

   7-  9   COI           0.0000

                        3(O4A )    0    1  11(O4A*)    1    1

  10- 12   COI           0.0000

                       14(C3A )    0    1   6(C3A.)    0    1

  13- 15   COI           0.0000

                        4(C4A )    0    1  16(C4A.)    0    1

  16- 18   COI           0.0000

                        5(C5A )    0    1  17(C5A.)    0    1

  19- 19   PAR      2    0.0000    0.0000

                      OTHR(  9)   -1.0000

                      OTHR( 13)    1.0000
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-Unit Cell Parameters

  A         B         C         Alpha     Beta      Gamma

  8.1700    7.8600   10.3800     90.00     90.00     97.00

-Cruickshank Weighting Parameters (Bragg)

     A         B         C

    4.80E+01  0.00E+00  0.00E+00

  Reciprocal Weight for Continuous X-ray Data is  0.000    

-Division Factor for Structure Factor Stats is 2.00

-Scattering Factor Codes

   1=    1   2=    2   3=    4  

-Indices and Observed Structure Factor Amplitudes

    Spot   Reflection    H    K    L    M   F-obs    Weight

       1         1       0    1    0    2    3.00    -1.000

       2         2       1    0    0    2    3.00    -1.000

       3         3       1   -1    0    2   39.00     1.000

       4         4       1    1    0    2   27.00     1.000

       5         5       2    0    0    2    5.00    -1.000

       6         6       0    2    0    2

       6         7       2   -1    0    2  100.00     1.000

       7         8       1   -2    0    2    3.00    -1.000

       8         9       2    1    0    2    3.00    -1.000

       9        10       1    2    0    2    3.00    -1.000

      10        11       2   -2    0    2    3.00    -1.000

      11        12       3    0    0    2    3.00    -1.000

      12        13       3   -1    0    2

      12        14       2    2    0    2   14.00     1.000

      13        15       0    3    0    2

      13        16       1   -3    0    2   15.00     1.000

      14        17       3    1    0    2   12.00     1.000

      15        18       1    3    0    2

      15        19       3   -2    0    2   11.00     1.000

      16        20       2   -3    0    2    4.00    -1.000

      17        21       3    2    0    2    4.00    -1.000

      18        22       2    3    0    2    4.00    -1.000

      19        23       4    0    0    2

      19        24       4   -1    0    2   14.00     1.000

      20        25       3   -3    0    2    9.00    -1.000

      21        26       1   -4    0    2

      21        27       0    4    0    2   36.00     1.000

      22        28       4    1    0    2    9.00    -1.000

      23        29       4   -2    0    2    9.00    -1.000

      24        30       1    0    1    2

      24        31       0    1    1    2    8.00     1.000
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      25        32       1   -1    1    2    5.00    -1.000

      26        33       1    1    1    2    6.00     1.000

      27        34       2    0    1    2    7.00     1.000

      28        35       0    2    1    2    5.00    -1.000

      29        36       2   -1    1    2

      29        37       1   -2    1    2   11.00     1.000

      30        38       2    1    1    2    5.00    -1.000

      31        39       1    2    1    2    5.00    -1.000

      32        40       2   -2    1    2    5.00    -1.000

      33        41       3    0    1    2   25.00     1.000

      34        42       3   -1    1    2

      34        43       2    2    1    2   23.00     1.000

      35        44       0   -3    1    2

      35        45      -1    3    1    2   24.00     1.000

      36        46       3    1    1    2   15.00     1.000

      37        47       1    3    1    2    7.00     1.000

      38        48       3   -2    1    2

      38        49       2   -3    1    2   18.00     1.000

      39        50       3    2    1    2    9.00    -1.000

      40        51       2    3    1    2    9.00    -1.000

      41        52       4    0    1    2

      41        53       4   -1    1    2    9.00    -1.000

      42        54       0    0    2    1  999.00    -1.000

      43        55       1    0    2    2

      43        56       0    1    2    2   19.00     1.000

      44        57       1   -1    2    2    5.00    -1.000

      45        58       1    1    2    2    5.00    -1.000

      46        59       2    0    2    2    5.00    -1.000

      47        60       0    2    2    2    5.00    -1.000

      48        61       2   -1    2    2

      48        62       1   -2    2    2   22.00     1.000

      49        63       2    1    2    2

      49        64       1    2    2    2   23.00     1.000

      50        65       2   -2    2    2    6.00    -1.000

      51        66       3    0    2    2

      51        67       3   -1    2    2

      51        68       2    2    2    2   10.00     1.000

      52        69       0    3    2    2    6.00    -1.000

      53        70       1   -3    2    2    6.00    -1.000

      54        71       3    1    2    2    6.00    -1.000

      55        72       1    3    2    2    6.00    -1.000

      56        73       3   -2    2    2

      56        74       2   -3    2    2   25.00     1.000

      57        75       3    2    2    2    9.00    -1.000

      58        76       2    3    2    2    9.00    -1.000

      59        77       4    0    2    2

      59        78       4   -1    2    2   10.00     1.000

      60        79       1    0    3    2

      60        80       0    1    3    2   18.00     1.000

      61        81       1   -1    3    2   13.00     1.000

      62        82       1    1    3    2   13.00     1.000

      63        83       2    0    3    2

      63        84       0    2    3    2   27.00     1.000

      64        85       2   -1    3    2

      64        86       1   -2    3    2   23.00     1.000

      65        87       2    1    3    2
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      65        88       1    2    3    2   14.00     1.000

      66        89       2   -2    3    2    6.00    -1.000

      67        90       3    0    3    2

      67        91       3   -1    3    2

      67        92       2    2    3    2   24.00     1.000

      68        93       0    3    3    2

      68        94       1   -3    3    2   22.00     1.000

      69        95       3    1    3    2   14.00     1.000

      70        96       0    0    4    1

      70        97       0    1    4    2

      70        98       1    0    4    2  999.00    -1.000

      71        99       1   -1    4    2

      71       100       1    1    4    2    8.00     1.000

      72       101       2    0    4    2

      72       102       0    2    4    2

      72       103       2   -1    4    2

      72       104       1   -2    4    2   28.00     1.000

      73       105       2    1    4    2    9.00    -1.000

      74       106       1    2    4    2    9.00    -1.000

      75       107       2   -2    4    2    9.00    -1.000

      76       108       3    0    4    2    9.00    -1.000

      77       109       3   -1    4    2

      77       110       2    2    4    2   18.00     1.000

-Rejection Factor for All Spots is   100, for Unobserved Spots is     1

-Relative Weighting of Elastic Data is  4.500E-02

-Short Contact Calculation Data

-Contact List Length  500, Min Diff for Printing   40 Hundredths

-Source Unit Specifications

    From       To       From       To   

  Molecule  Molecule   Residue   Residue   S-Code

     1         1         0         0         1

-Target Unit Specifications

    From       To       From       To         Units of Displacement      Multi-

  Molecule  Molecule   Residue   Residue   Along A   Along B   Along C   Plicity   T-Code

     1         1         0         1         0         0         0         1         1

     1         1        -5         5         1         0         0         1         1

     1         1        -5         5         0         1         0         1         1

     2         2        -5         5         0         0         0         1         1

     2         2        -5         5        -1         0         0         1         1

     2         2        -5         5         0        -1         0         1         1

     2         2        -5         5        -1        -1         0         1         1
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-Atom Redundancy List

  11(O4A*) is the same as   3(O4A ) with -1 Helix Ops

   1(O5A*) is the same as   9(O5A ) with  1 Helix Ops

   2(C1A*) is the same as  10(C1A ) with  1 Helix Ops

   6(C3A.) is the same as  14(C3A )

  16(C4A.) is the same as   4(C4A )

  17(C5A.) is the same as   5(C5A )

-Attractive Interaction Parameters

 Type   1 - R1 = 2.50  R2 = 3.10  D0 = 2.90  W =   5.00  Ang = 120.00  Dev =  20.00

          Donor/Acceptor List      8(O6A )   13(O2A )   15(O3A )   -1(    )    8(O6A )   13(O2A )

          Donor/Acceptor List     15(O3A )    9(O5A )    3(O4A )   -1(    )

-Contact Limit Table

       1      2      3

  1   2.60

  2   3.10   3.60

  3   2.92   3.42   3.24

-Overall Contact Distance Weight is 6.00E+00

-Contact Weight Table

       1      2      3

  1   1.04

  2   0.99   1.03

  3   1.14   1.17   1.33
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-                              -----  Start of Cycle  1  (used   0.0 Seconds)  -----

-===  Current Values of Parameters  ===

             1         2         3         4         5         6         7         8         9        10

 Theta      0.000     0.000     0.000   -95.923  -143.774    95.336    64.294   -75.829  -176.416    60.600

 Tau        0.000     0.000   107.300   115.905   107.840   110.400   112.698   111.799   110.092   112.822

 Other    2.73150   4.99180   0.00000   0.00000 120.31090  60.32940 -81.88690   0.98580 -32.25760   0.00000

         SCLE( 0)  ATTN( 0)  SCLE( 1)  ATTN( 1)  EP-X( 1)  EP-Y( 1)  EP-Z( 1)     S( 1)    MU( 1)     U( 1)

            11        12        13        14        15        16        17        18        19        20

 Theta   -179.282   -61.922  -179.465    58.325  -175.759   -54.879    53.647    58.048   -62.345    65.661

 Tau      107.300   109.590   109.300   110.031   109.602   109.519   110.565   109.480   109.480   109.480

 Other    0.00000   0.00000 -29.02240   0.50000   0.50000  -0.25587

            V( 1)     W( 1)    MU( 2)     U( 2)     V( 2)     W( 2)

            21        22        23        24

 Theta    -24.284   -55.976    46.611   161.731

 Tau      109.480   109.480   109.480   109.480

-===  Cycle Control Data  ===

-Cycle Control Card -

 --- CL=6,EH=9,ET=8,VO=9,AC=18,CR=3,CD=1,CS,XR,XS,SH,EL,FI,CN.               

 Elastically Bound Thetas

 Theta  Bound    Wt       Theta  Bound    Wt       Theta  Bound    Wt       Theta  Bound    Wt

   4   -90.00   0.10        5  -120.00   0.10        8   -60.00   0.10        9  -177.00   0.63

  10    62.40   0.69       12   -62.80   0.92       14    57.50   0.63       16   -53.20   0.92

  17    52.20   0.92

 Elastically Bound Taus

 Tau    Bound    Wt       Tau    Bound    Wt       Tau    Bound    Wt       Tau    Bound    Wt

   4   116.50   2.50        5   108.60   2.80        9   110.16   5.90       10   112.27  10.00

  12   109.34   8.30       14   110.53   5.90       16   110.30   5.10       17   110.17   5.10

 Refined Other Parameters

          5         6         7         8        13         1         9        16         2

   EP-X( 1)  EP-Y( 1)  EP-Z( 1)     S( 1)    MU( 2)  SCLE( 0)    MU( 1)     W( 2)  ATTN( 0)
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 Applied Constraints and Restraints

     1    2    3    4    5    6    7    8    9   10   11   12

    13   14   15   16   17   18

   ( 18 are Constraints,  0 are Restraints)

 Max Angle Shift      20.0

 Max Dist Shift       1.00

 Damping Factor       0.50

 Filter Number           5

 Convergency Limit  0.0010

 ---  Run of  6 Cycles  ---

-===  Molecule Building  ===

-Equivalenced Theta Implementation

 Thta(  6) Tied to Thta(  5), Difference  120.89

 Thta( 21) Tied to Thta(  5), Difference -119.49

 Thta( 23) Tied to Thta(  8), Difference -122.44

 Thta( 24) Tied to Thta(  8), Difference  122.44

 Thta(  7) Tied to Thta(  9), Difference  119.29

 Thta( 22) Tied to Thta(  9), Difference -120.44

 Thta( 11) Tied to Thta( 12), Difference  117.36

 Thta( 18) Tied to Thta( 12), Difference -119.97

 Thta( 13) Tied to Thta( 14), Difference -122.21

 Thta( 19) Tied to Thta( 14), Difference  120.67

 Thta( 15) Tied to Thta( 16), Difference  120.88

 Thta( 20) Tied to Thta( 16), Difference -120.54

-Coordinates of Base Residue

   Atom       X         Y         Z             R        Phi        Z

   1(O5A*)  -0.9858    0.0000    5.1900        0.9858   -180.00    5.1900

   2(C1A*)   0.3541    0.0677    4.6980        0.3606     10.83    4.6980

   3(O4A )   0.3210    0.7802    3.5061        0.8436     67.63    3.5061

   4(C4A )   0.2555   -0.0011    2.3150        0.2555     -0.24    2.3150

   5(C5A )   1.0861    0.7037    1.2477        1.2942     32.94    1.2477

   6(C3A.)  -1.1892   -0.1501    1.8566        1.1986   -172.81    1.8566

   7(C6A )   2.5570    0.7686    1.6005        2.6700     16.73    1.6005

   8(O6A )   2.8205    1.7580    2.5944        3.3235     31.94    2.5944

   9(O5A )   0.9858    0.0000    0.0000        0.9858      0.00    0.0000

  10(C1A )  -0.3541   -0.0678   -0.4920        0.3606   -169.17   -0.4920

  11(O4A*)  -0.3210   -0.7802   -1.6839        0.8436   -112.36   -1.6839

  12(C2A )  -1.2234   -0.8324    0.4976        1.4797   -145.77    0.4976

  13(O2A )  -2.5530   -0.9068   -0.0040        2.7092   -160.44   -0.0040

  14(C3A )  -1.1892   -0.1501    1.8566        1.1986   -172.81    1.8566

  15(O3A )  -1.9266   -0.9276    2.8020        2.1383   -154.29    2.8020

  16(C4A.)   0.2555   -0.0011    2.3150        0.2555     -0.24    2.3150

  17(C5A.)   1.0861    0.7037    1.2477        1.2942     32.94    1.2477

  18(H1A )  -0.7513    0.9505   -0.6159        1.2116    128.32   -0.6159

  19(H2A )  -0.8529   -1.8639    0.5906        2.0498   -114.59    0.5906

  20(H3A )  -1.6620    0.8403    1.7819        1.8624    153.18    1.7819

  21(H4A )   0.6687   -1.0018    2.5094        1.2045    -56.28    2.5094
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  22(H5A )   0.7209    1.7333    1.1192        1.8772     67.42    1.1192

  23(H61A)   2.8948   -0.2189    1.9481        2.9030     -4.33    1.9481

  24(H62A)   3.1431    0.9756    0.6930        3.2911     17.24    0.6930

-Coordinates of Molecule  1, Residue  0  -  Helix Axis at X =   0.0000, Y =   0.0000

                C a r t e s i a n                F r a c t i o n a l              C y l i n d r i c a l

   Atom       X         Y         Z             X         Y         Z             R        Phi        Z          Atom

   1(O5A*)  -0.8336    0.5261    5.1900      -0.10280   0.05392   0.50000        0.9858    147.74    5.1900      1(O5A*)

   2(C1A*)   0.3356   -0.1317    4.6980       0.04139  -0.01152   0.45260        0.3606    -21.43    4.6980      2(C1A*)

   3(O4A )   0.6879    0.4884    3.5061       0.08483   0.07289   0.33778        0.8436     35.38    3.5061      3(O4A )

   4(C4A )   0.2155   -0.1373    2.3150       0.02658  -0.01410   0.22302        0.2555    -32.50    2.3150      4(C4A )

   5(C5A )   1.2941    0.0154    1.2477       0.15958   0.02218   0.12020        1.2942      0.68    1.2477      5(C5A )

   6(C3A.)  -1.0858    0.5078    1.8566      -0.13390   0.04764   0.17886        1.1986    154.94    1.8566      6(C3A.)

   7(C6A )   2.5726   -0.7148    1.6005       0.31724  -0.05076   0.15419        2.6700    -15.53    1.6005      7(C6A )

   8(O6A )   3.3235   -0.0187    2.5944       0.40984   0.04954   0.24994        3.3235     -0.32    2.5944      8(O6A )

   9(O5A )   0.8336   -0.5261    0.0000       0.10280  -0.05392   0.00000        0.9858    -32.26    0.0000      9(O5A )

  10(C1A )  -0.3356    0.1317   -0.4920      -0.04139   0.01151  -0.04740        0.3606    158.57   -0.4920     10(C1A )

  11(O4A*)  -0.6879   -0.4884   -1.6839      -0.08482  -0.07289  -0.16222        0.8436   -144.62   -1.6839     11(O4A*)

  12(C2A )  -1.4788   -0.0509    0.4976      -0.18237  -0.02958   0.04794        1.4797   -178.03    0.4976     12(C2A )

  13(O2A )  -2.6429    0.5957   -0.0040      -0.32592   0.03450  -0.00038        2.7092    167.30   -0.0040     13(O2A )

  14(C3A )  -1.0858    0.5078    1.8566      -0.13390   0.04764   0.17886        1.1986    154.94    1.8566     14(C3A )

  15(O3A )  -2.1243    0.2438    2.8020      -0.26197  -0.00216   0.26994        2.1383    173.45    2.8020     15(O3A )

  16(C4A.)   0.2155   -0.1373    2.3150       0.02658  -0.01410   0.22302        0.2555    -32.50    2.3150     16(C4A.)

  17(C5A.)   1.2941    0.0154    1.2477       0.15958   0.02218   0.12020        1.2942      0.68    1.2477     17(C5A.)

  18(H1A )  -0.1280    1.2048   -0.6159      -0.01579   0.15128  -0.05934        1.2116     96.07   -0.6159     18(H1A )

  19(H2A )  -1.7161   -1.1210    0.5906      -0.21163  -0.16943   0.05689        2.0498   -146.85    0.5906     19(H2A )

  20(H3A )  -0.9571    1.5976    1.7819      -0.11802   0.18831   0.17166        1.8624    120.92    1.7819     20(H3A )

  21(H4A )   0.0308   -1.2041    2.5094       0.00380  -0.15271   0.24176        1.2045    -88.53    2.5094     21(H4A )

  22(H5A )   1.5347    1.0811    1.1192       0.18926   0.16151   0.10783        1.8772     35.16    1.1192     22(H5A )

  23(H61A)   2.3311   -1.7301    1.9481       0.28747  -0.18371   0.18767        2.9030    -36.58    1.9481     23(H61A)

  24(H62A)   3.1787   -0.8525    0.6930       0.39200  -0.05880   0.06676        3.2911    -15.01    0.6930     24(H62A)

-Coordinates of Molecule  2, Residue  0  -  Helix Axis at X =   4.0546, Y =   3.4322

                C a r t e s i a n                F r a c t i o n a l              C y l i n d r i c a l

   Atom       X         Y         Z             X         Y         Z             R        Phi        Z          Atom

   1(O5A*)   3.1925    3.9104    2.5340       0.39370   0.54738   0.24413        0.9858    150.98    2.5340      1(O5A*)

   2(C1A*)   4.3971    3.3196    2.0421       0.54224   0.49103   0.19673        0.3606    -18.19    2.0421      2(C1A*)

   3(O4A )   4.7138    3.9586    0.8502       0.58129   0.57728   0.08190        0.8436     38.61    0.8502      3(O4A )

   4(C4A )   4.2775    3.3073   -0.3410       0.52749   0.48759  -0.03285        0.2555    -29.26   -0.3410      4(C4A )

   5(C5A )   5.3457    3.5206   -1.4082       0.65922   0.53142  -0.13567        1.2942      3.92   -1.4082      5(C5A )

   6(C3A.)   2.9419    3.8778   -0.7994       0.36278   0.53932  -0.07701        1.1986    158.17   -0.7994      6(C3A.)

   7(C6A )   6.6634    2.8637   -1.0555       0.82171   0.46843  -0.10168        2.6700    -12.29   -1.0555      7(C6A )

   8(O6A )   7.3738    3.6011   -0.0616       0.90932   0.57334  -0.00593        3.3235      2.91   -0.0616      8(O6A )

   9(O5A )   4.9166    2.9539   -2.6560       0.60630   0.45262  -0.25587        0.9858    -29.02   -2.6560      9(O5A )

  10(C1A )   3.7120    3.5447   -3.1479       0.45776   0.50897  -0.30327        0.3606    161.81   -3.1479     10(C1A )

  11(O4A*)   3.3954    2.9057   -4.3398       0.41871   0.42272  -0.41810        0.8436   -141.39   -4.3398     11(O4A*)

  12(C2A )   2.5810    3.2978   -2.1583       0.31828   0.45989  -0.20793        1.4797   -174.79   -2.1583     12(C2A )

  13(O2A )   1.3822    3.8778   -2.6599       0.17045   0.51495  -0.25626        2.7092    170.53   -2.6599     13(O2A )

  14(C3A )   2.9418    3.8778   -0.7994       0.36278   0.53932  -0.07701        1.1986    158.17   -0.7994     14(C3A )

  15(O3A )   1.9199    3.5557    0.1461       0.23675   0.48237   0.01407        2.1383    176.69    0.1461     15(O3A )

  16(C4A.)   4.2775    3.3073   -0.3410       0.52749   0.48759  -0.03285        0.2555    -29.26   -0.3410     16(C4A.)

  17(C5A.)   5.3457    3.5206   -1.4082       0.65922   0.53142  -0.13567        1.2942      3.92   -1.4082     17(C5A.)

  18(H1A )   3.8587    4.6278   -3.2719       0.47585   0.64906  -0.31521        1.2116     99.30   -3.2719     18(H1A )

  19(H2A )   2.4045    2.2161   -2.0654       0.29651   0.31951  -0.19898        2.0498   -143.61   -2.0654     19(H2A )
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  20(H3A )   3.0089    4.9732   -0.8741       0.37105   0.67973  -0.08421        1.8624    124.16   -0.8741     20(H3A )

  21(H4A )   4.1533    2.2317   -0.1465       0.51217   0.34882  -0.01411        1.2045    -85.30   -0.1465     21(H4A )

  22(H5A )   5.5258    4.5981   -1.5367       0.68143   0.67132  -0.14805        1.8772     38.40   -1.5367     22(H5A )

  23(H61A)   6.4796    1.8363   -0.7079       0.79905   0.33485  -0.06820        2.9030    -33.35   -0.7079     23(H61A)

  24(H62A)   7.2763    2.7604   -1.9630       0.89730   0.46486  -0.18911        3.2911    -11.78   -1.9630     24(H62A)

-===  Constraints and Restraints  ===

  No   Type  Applied  Value   Weight    W*D**2    Want    Have    Atom    TFM Mol    X        Y        Z

                                                                TFM  1 Defined,     0.0*A    0.0*B    1.0*H

   1  COI CON  YES   0.0000    0.000  0.00E+00 X                  1(O5A*)   0   1  -0.8336   0.5261   5.1900

   2  COI CON  YES   0.0000    0.000  0.00E+00 Y                  9(O5A )   1   1  -0.8336   0.5261   5.1900

   3  COI CON  YES   0.0000    0.000  0.00E+00 Z

   4  COI CON  YES   0.0000    0.000  0.00E+00 X                  2(C1A*)   0   1   0.3356  -0.1317   4.6980

   5  COI CON  YES   0.0000    0.000  0.00E+00 Y                 10(C1A )   1   1   0.3356  -0.1317   4.6980

   6  COI CON  YES   0.0000    0.000  0.00E+00 Z

   7  COI CON  YES   0.0000    0.000  0.00E+00 X                  3(O4A )   0   1   0.6879   0.4884   3.5061

   8  COI CON  YES   0.0000    0.000  0.00E+00 Y                 11(O4A*)   1   1   0.6879   0.4884   3.5061

   9  COI CON  YES   0.0000    0.000  0.00E+00 Z

  10  COI CON  YES   0.0000    0.000  0.00E+00 X                 14(C3A )   0   1  -1.0858   0.5078   1.8566

  11  COI CON  YES   0.0000    0.000  0.00E+00 Y                  6(C3A.)   0   1  -1.0858   0.5078   1.8566

  12  COI CON  YES   0.0000    0.000  0.00E+00 Z

  13  COI CON  YES   0.0000    0.000  0.00E+00 X                  4(C4A )   0   1   0.2155  -0.1373   2.3150

  14  COI CON  YES   0.0000    0.000  0.00E+00 Y                 16(C4A.)   0   1   0.2155  -0.1373   2.3150

  15  COI CON  YES   0.0000    0.000  0.00E+00 Z

  16  COI CON  YES   0.0000    0.000  0.00E+00 X                  5(C5A )   0   1   1.2941   0.0154   1.2477

  17  COI CON  YES   0.0000    0.000  0.00E+00 Y                 17(C5A.)   0   1   1.2941   0.0154   1.2477

  18  COI CON  YES   0.0000    0.000  0.00E+00 Z

  19  PAR CON  NO    0.0565    0.000  0.00E+00    0.00    3.24  OTHR(  9)   OTHR( 13)  

                                                                * -1.0000   *  1.0000

 Sum of Moduli of Lagrange Constraints - All   0.0566, Applied   0.0001

-Elastically Bound Parameters

 Parameter            Current    Bound      Diff     W*D**2

 THTA(  4)            -95.923   -90.000     5.923   1.58E-01

 THTA(  5)           -143.774  -120.000    23.774   2.54E+00

 THTA(  8)            -75.829   -60.000    15.829   1.13E+00

 THTA(  9)           -176.416  -177.000    -0.584   9.66E-03

 THTA( 10)             60.600    62.400     1.800   1.01E-01

 THTA( 12)            -61.922   -62.800    -0.878   3.19E-02

 THTA( 14)             58.325    57.500    -0.825   1.93E-02

 THTA( 16)            -54.879   -53.200     1.679   1.17E-01

 THTA( 17)             53.647    52.200    -1.447   8.66E-02

  TAU(  4)            115.905   116.500     0.595   3.98E-02

  TAU(  5)            107.840   108.600     0.760   7.28E-02

  TAU(  9)            110.092   110.160     0.068   1.22E-03
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  TAU( 10)            112.822   112.270    -0.552   1.37E-01

  TAU( 12)            109.590   109.340    -0.250   2.33E-02

  TAU( 14)            110.031   110.530     0.499   6.62E-02

  TAU( 16)            109.519   110.300     0.781   1.40E-01

  TAU( 17)            110.565   110.170    -0.395   3.58E-02

CNTCTS91:IFK(44)= 1, IFK(51)= 0

-===  Contact Search Setup ===

-Source Molecules Generated

   Source   Original    From       To

   Mol No    Mol No    Residue   Residue   S-Code

   S    1         1         0         0         1

-Target Molecules Generated

   Target   Original    From       To         Units of Displacement      Multi-    Combines With

   Mol No    Mol No    Residue   Residue   Along A   Along B   Along C   Plicity   Source Mols ...

   T    1         1         0         1         0         0         0         1       1

   T    2         1        -5         5         1         0         0         1       1

   T    3         1        -5         5         0         1         0         1       1

   T    4         2        -5         5         0         0         0         1       1

   T    5         2        -5         5        -1         0         0         1       1

   T    6         2        -5         5         0        -1         0         1       1

   T    7         2        -5         5        -1        -1         0         1       1

-===  Contact List Creation  ===

 --------  S o u r c e  ---------  --------  T a r g e t  ---------   Axis   Reject  Multi-  Rela-     Contacts     Min

 Mol  Res    Z-Low   Z-High  Scan  Mol  Res    Z-Low   Z-High  Scan  Separn  Reason Plicity  Tion   Tested  Found   Dis

 S 1   0   -0.6159   3.5061   UP   T  1  0   -0.6159   3.5061   UP     0.00             1    SAME     169     34    2.41

 S 1   0   -0.6159   3.5061   UP   T  1  1    4.5741   8.6961   UP     0.00             1              72     12    2.07

 S 1   0   -0.6159   3.5061   UP   T  2  0   -0.6159   3.5061   UP     8.17             1             322      3    2.43

 S 1   0   -0.6159   3.5061   UP   T  4  0   -3.2719   0.8502   UP     5.31             1             228      1    2.69

 S 1   0   -0.6159   3.5061   UP   T  4  1    1.9181   6.0402   UP     5.31             1             248      4    2.53

 S 1   0   -0.6159   3.5061   UP   T  5  0   -3.2719   0.8502   UP     6.00             1             228      4    2.22

 S 1   0   -0.6159   3.5061   UP   T  5  1    1.9181   6.0402   UP     6.00             1             248      1    2.54

 S 1   0   -0.6159   3.5061   UP   T  6  0   -3.2719   0.8502   UP     6.00             1             228      1    2.57

 S 1   0   -0.6159   3.5061   UP   T  6  1    1.9181   6.0402   UP     6.00             1             248      1    2.45

 S 1   0   -0.6159   3.5061   UP   T  7  0   -3.2719   0.8502   UP     5.31             1             228      5    2.44

 S 1   0   -0.6159   3.5061   UP   T  7  1    1.9181   6.0402   UP     5.31             1             248      1    2.50

   ..Residue Pairs..   ...Atom Pairs...    Bonds     Common    Coinci-  Contacts

   Total    Searched   Total    Searched   Found     Bonds     Dences    Found

      68        16     22032      3055        19        38        18        67

-===  Contact List Application  ===

 --------------  S o u r c e  ---------------  --------------  T a r g e t  ---------------

 Mol  Res  Atom       X        Y        Z      Mol  Res  Atom       X        Y        Z       Dist Limit  Diff Mul W*D**2

 S 1   0   3(O4A )   0.6879   0.4884   3.5061  T  1  0   7(C6A )   2.5726  -0.7148   1.6005   2.94  3.42  0.48  1 1.63E+00

 S 1   0   3(O4A )   0.6879   0.4884   3.5061  T  1  0   8(O6A )   3.3235  -0.0187   2.5944   2.83  3.24  0.41  1 1.31E+00

   ADI Type  1, Donor on TRGT, Prcrsr is   7(C6A ) at    2.5726  -0.7148   1.6005, Angle is   79.75

 S 1   0   3(O4A )   0.6879   0.4884   3.5061  T  1  1  13(O2A )   2.6429  -0.5957   5.1860   2.80  3.24  0.44  1 1.57E+00
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   ADI Type  1, Donor on TRGT, Prcrsr is  12(C2A ) at    1.4788   0.0509   5.6876, Angle is   57.56

 S 1   0   4(C4A )   0.2155  -0.1373   2.3150  T  1  0  10(C1A )  -0.3356   0.1317  -0.4920   2.87  3.60  0.73  1 3.27E+00

 S 1   0   4(C4A )   0.2155  -0.1373   2.3150  T  1  0  23(H61A)   2.3311  -1.7301   1.9481   2.67  3.10  0.43  1 1.08E+00

 S 1   0   4(C4A )   0.2155  -0.1373   2.3150  T  1  1  18(H1A )   0.1280  -1.2048   4.5741   2.50  3.10  0.60  1 2.14E+00

 S 1   0   5(C5A )   1.2941   0.0154   1.2477  T  1  0  12(C2A )  -1.4788  -0.0509   0.4976   2.87  3.60  0.73  1 3.26E+00

 S 1   0   5(C5A )   1.2941   0.0154   1.2477  T  1  0  18(H1A )  -0.1280   1.2048  -0.6159   2.63  3.10  0.47  1 1.32E+00

 S 1   0   8(O6A )   3.3235  -0.0187   2.5944  T  1  1  13(O2A )   2.6429  -0.5957   5.1860   2.74  2.90+ 0.16  1 7.59E-01

   ADI Type  1, Donor on SRCE, Prcrsr is   7(C6A ) at    2.5726  -0.7148   1.6005, Angle is  115.16

 S 1   0   8(O6A )   3.3235  -0.0187   2.5944  T  2  0  15(O3A )   5.9848  -0.7518   2.8020   2.77  2.90+ 0.13  1 5.21E-01

   ADI Type  1, Donor on SRCE, Prcrsr is   7(C6A ) at    2.5726  -0.7148   1.6005, Angle is  115.40

 S 1   0  14(C3A )  -1.0858   0.5078   1.8566  T  1  0   9(O5A )   0.8336  -0.5261   0.0000   2.86  3.42  0.56  1 2.17E+00

 S 1   0  15(O3A )  -2.1243   0.2438   2.8020  T  1  1   9(O5A )  -0.8336   0.5261   5.1900   2.73  2.90+ 0.17  1 8.76E-01

   ADI Type  1, Donor on SRCE, Prcrsr is  14(C3A ) at   -1.0858   0.5078   1.8566, Angle is  102.48

 S 1   0  15(O3A )  -2.1243   0.2438   2.8020  T  7  1  19(H2A )  -2.4045  -2.2161   3.1246   2.50  2.92  0.42  1 1.23E+00

 S 1   0  19(H2A )  -1.7161  -1.1210   0.5906  T  7  0   3(O4A )  -3.3953  -2.9057   0.8502   2.46  2.92  0.46  1 1.42E+00

 S 1   0  19(H2A )  -1.7161  -1.1210   0.5906  T  7  0   8(O6A )  -0.7353  -3.2632  -0.0616   2.44  2.92  0.48  1 1.55E+00

 S 1   0  21(H4A )   0.0308  -1.2041   2.5094  T  1  1  10(C1A )   0.3356  -0.1317   4.6980   2.46  3.10  0.64  1 2.46E+00

 S 1   0  21(H4A )   0.0308  -1.2041   2.5094  T  1  1  18(H1A )   0.1280  -1.2048   4.5741   2.07  2.60  0.53  1 1.77E+00

 S 1   0  22(H5A )   1.5347   1.0811   1.1192  T  1  0  10(C1A )  -0.3356   0.1317  -0.4920   2.64  3.10  0.46  1 1.23E+00

 S 1   0  23(H61A)   2.3311  -1.7301   1.9481  T  6  1   9(O5A )   3.1925  -3.9496   2.5340   2.45  2.92  0.47  1 1.50E+00

 S 1   0  24(H62A)   3.1787  -0.8525   0.6930  T  1  0   9(O5A )   0.8336  -0.5261   0.0000   2.47  2.92  0.45  1 1.40E+00

 S 1   0  24(H62A)   3.1787  -0.8525   0.6930  T  2  0  13(O2A )   5.4662  -0.4000  -0.0040   2.43  2.92  0.49  1 1.62E+00

  Contacts   Invar-   Contacts  Shortest   Worst

  In List    Iants    Applied   Contact     Diff

      67         0        67      2.07      0.73

-===  X-ray Data Application ===

 Scattering Types

   Atom   Core H  W        Atom   Core H  W        Atom   Core H  W        Atom   Core H  W      

   1(O5A*)  O              7(C6A )  C             13(O2A )  O             19(H2A )  H      

   2(C1A*)  C              8(O6A )  O             14(C3A )  C             20(H3A )  H      

   3(O4A )  O              9(O5A )  O             15(O3A )  O             21(H4A )  H      

   4(C4A )  C             10(C1A )  C             16(C4A.)  C             22(H5A )  H      

   5(C5A )  C             11(O4A*)  O             17(C5A.)  C             23(H61A)  H      

   6(C3A.)  C             12(C2A )  C             18(H1A )  H             24(H62A)  H      

 Structure Factor Amplitudes - Trig

 Spot Refl     H   K   L        A       B     Mod     Phase  Multy  F-calc   F-obs    Diff     Weight     W*D**2   Flag

    1    1     0   1   0     0.22    0.00    0.31      0.00     2     0.30    8.19    7.89   2.08E-02   1.74E-01   UR

    2    2     1   0   0     0.97    0.00    1.37      0.00     2     1.34    8.19    6.85   2.08E-02   1.31E-01   UR

    3    3     1  -1   0    76.99    0.00  108.88      0.00     2   105.17  106.53    1.36   2.08E-02   5.13E-03     

    4    4     1   1   0    71.63    0.00  101.29      0.00     2    96.91   73.75  -23.16   2.08E-02   1.50E+00     

    5    5     2   0   0   -11.54    0.00   16.33   -180.00     2    15.13   13.66   -1.48   2.08E-02   6.08E-03   U 

    6    6     0   2   0   205.78    0.00  291.01      0.00     2

         7     2  -1   0     1.82    0.00    2.58      0.00     2   266.83  273.15    6.32   2.08E-02   1.12E-01     
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    7    8     1  -2   0   -11.64    0.00   16.46    180.00     2    15.02    8.19   -6.83   2.08E-02   1.30E-01   U 

    8    9     2   1   0    -1.94    0.00    2.75    180.00     2     2.47    8.19    5.72   2.08E-02   9.14E-02   UR

    9   10     1   2   0    10.15    0.00   14.36      0.00     2    12.85    8.19   -4.66   2.08E-02   6.06E-02   U 

   10   11     2  -2   0   -11.49    0.00   16.25    180.00     2    14.15    8.19   -5.95   2.08E-02   9.89E-02   U 

   11   12     3   0   0     0.12    0.00    0.17      0.00     2     0.15    8.19    8.05   2.08E-02   1.81E-01   UR

   12   13     3  -1   0    25.96    0.00   36.71      0.00     2

        14     2   2   0   -13.54    0.00   19.15   -180.00     2    34.68   38.24    3.56   2.08E-02   3.54E-02     

   13   15     0   3   0     1.56    0.00    2.21      0.00     2

        16     1  -3   0    28.68    0.00   40.56      0.00     2    33.62   40.97    7.35   2.08E-02   1.51E-01     

   14   17     3   1   0    16.00    0.00   22.63      0.00     2    18.42   32.78   14.36   2.08E-02   5.76E-01     

   15   18     1   3   0    25.21    0.00   35.65      0.00     2

        19     3  -2   0    -3.06    0.00    4.33   -180.00     2    28.71   30.05    1.34   2.08E-02   4.99E-03     

   16   20     2  -3   0     6.09    0.00    8.61      0.00     2     6.83   10.93    4.09   2.08E-02   4.68E-02   UR

   17   21     3   2   0    -0.65    0.00    0.91   -180.00     2     0.69   10.93   10.24   2.08E-02   2.93E-01   UR

   18   22     2   3   0    -1.11    0.00    1.58    180.00     2     1.18   10.93    9.75   2.08E-02   2.65E-01   UR

   19   23     4   0   0   -34.00    0.00   48.08   -180.00     2

        24     4  -1   0     0.52    0.00    0.74      0.00     2    35.45   38.24    2.79   2.08E-02   2.18E-02     

   20   25     3  -3   0    29.33    0.00   41.48      0.00     2    30.36   24.58   -5.78   2.08E-02   9.32E-02   U 

   21   26     1  -4   0   -12.26    0.00   17.34    180.00     2

        27     0   4   0    77.84    0.00  110.08      0.00     2    80.27   98.33   18.07   2.08E-02   9.12E-01     

   22   28     4   1   0     2.87    0.00    4.05      0.00     2     2.87   24.58   21.71   2.08E-02   1.32E+00   UR

   23   29     4  -2   0   -47.60    0.00   67.32   -180.00     2    47.57   24.58  -22.99   2.08E-02   1.48E+00   U 

   24   30     1   0   1     0.27  -16.81   23.78    -89.08     2

        31     0   1   1    -1.52  -15.15   21.53    -95.71     2    31.07   21.85   -9.22   2.08E-02   2.37E-01     

   25   32     1  -1   1    -7.05    0.04    9.98    179.68     2     9.53   13.66    4.13   2.08E-02   4.77E-02   UR

   26   33     1   1   1   -19.49   -4.85   28.41   -166.04     2    26.86   16.39  -10.47   2.08E-02   3.06E-01     

   27   34     2   0   1    10.87   -5.29   17.10    -25.94     2    15.66   19.12    3.46   2.08E-02   3.34E-02     

   28   35     0   2   1   -23.59    6.70   34.69    164.15     2    31.59   13.66  -17.93   2.08E-02   8.98E-01   U 

   29   36     2  -1   1     6.70   16.88   25.69     68.35     2

        37     1  -2   1     1.41    3.21    4.96     66.32     2    23.60   30.05    6.44   2.08E-02   1.16E-01     

   30   38     2   1   1    -1.63    4.53    6.81    109.84     2     6.05   13.66    7.61   2.08E-02   1.62E-01   UR
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   31   39     1   2   1     7.69  -16.67   25.96    -65.25     2    22.98   13.66   -9.32   2.08E-02   2.43E-01   U 

   32   40     2  -2   1    18.42   -5.49   27.18    -16.59     2    23.39   13.66   -9.73   2.08E-02   2.64E-01   U 

   33   41     3   0   1   -33.30  -32.98   66.28   -135.28     2    55.23   68.29   13.06   2.08E-02   4.76E-01     

   34   42     3  -1   1   -38.15   35.84   74.02    136.79     2

        43     2   2   1     2.28    8.26   12.11     74.59     2    62.11   62.82    0.72   2.08E-02   1.44E-03     

   35   44     0  -3   1     4.23   27.13   38.83     81.13     2

        45    -1   3   1   -12.20    1.01   17.31    175.25     2    34.78   65.56   30.77   2.08E-02   2.64E+00     

   36   46     3   1   1   -20.41   27.93   48.93    126.16     2    39.37   40.97    1.60   2.08E-02   7.17E-03     

   37   47     1   3   1   -14.33  -17.88   32.40   -128.72     2    25.75   19.12   -6.63   2.08E-02   1.23E-01     

   38   48     3  -2   1   -36.12  -35.80   71.92   -135.26     2

        49     2  -3   1    -0.03   23.09   32.65     90.08     2    61.94   49.17  -12.77   2.08E-02   4.55E-01     

   39   50     3   2   1   -21.08   -8.60   32.20   -157.81     2    24.02   24.58    0.57   2.08E-02   8.94E-04   UR

   40   51     2   3   1    -8.93   -8.98   17.92   -134.85     2    13.26   24.58   11.32   2.08E-02   3.58E-01   UR

   41   52     4   0   1   -13.25    1.70   18.89    172.68     2

        53     4  -1   1    -5.29  -25.37   36.65   -101.77     2    30.04   24.58   -5.46   2.08E-02   8.32E-02   U 

   42   54     0   0   2    -1.52   -0.54    1.62   -160.32     1     1.54 2728.77 2727.22   2.08E-02   2.08E+04   UR

   43   55     1   0   2    20.94   -9.45   32.50    -24.29     2

        56     0   1   2   -11.27   34.01   50.66    108.33     2    56.30   51.90   -4.40   2.08E-02   5.41E-02     

   44   57     1  -1   2     1.95   -0.89    3.03    -24.40     2     2.80   13.66   10.86   2.08E-02   3.29E-01   UR

   45   58     1   1   2     0.39    3.13    4.46     82.82     2     4.07   13.66    9.59   2.08E-02   2.57E-01   UR

   46   59     2   0   2     1.39   -0.19    1.98     -7.75     2     1.75   13.66   11.91   2.08E-02   3.96E-01   UR

   47   60     0   2   2    -4.32   -1.43    6.44   -161.67     2     5.66   13.66    8.00   2.08E-02   1.78E-01   UR

   48   61     2  -1   2    -1.14  -35.78   50.63    -91.83     2

        62     1  -2   2    -2.68  -15.99   22.93    -99.52     2    48.43   60.09   11.66   2.08E-02   3.80E-01     

   49   63     2   1   2   -12.31  -28.19   43.50   -113.58     2

        64     1   2   2    31.19    7.81   45.47     14.07     2    53.79   62.82    9.04   2.08E-02   2.28E-01     

   50   65     2  -2   2    -1.80   -0.02    2.55   -179.42     2     2.12   16.39   14.27   2.08E-02   5.68E-01   UR

   51   66     3   0   2   -10.05  -23.58   36.25   -113.08     2

        67     3  -1   2     2.32   -0.85    3.50    -20.03     2

        68     2   2   2     0.70    0.35    1.11     26.23     2    29.14   27.32   -1.83   2.08E-02   9.31E-03     

   52   69     0   3   2     2.77   17.29   24.76     80.91     2    19.66   16.39   -3.27   2.08E-02   2.98E-02   U 

   53   70     1  -3   2     4.66   -2.40    7.42    -27.27     2     5.86   16.39   10.52   2.08E-02   3.09E-01   UR
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   54   71     3   1   2     1.06    0.96    2.03     42.30     2     1.57   16.39   14.81   2.08E-02   6.13E-01   UR

   55   72     1   3   2     3.20    3.48    6.69     47.37     2     5.14   16.39   11.25   2.08E-02   3.53E-01   UR

   56   73     3  -2   2   -34.90  -30.93   65.94   -138.45     2

        74     2  -3   2    12.88  -14.51   27.43    -48.41     2    54.09   68.29   14.20   2.08E-02   5.63E-01     

   57   75     3   2   2    25.83    0.62   36.54      1.38     2    26.32   24.58   -1.74   2.08E-02   8.41E-03   U 

   58   76     2   3   2    -4.95   -2.12    7.61   -156.81     2     5.44   24.58   19.14   2.08E-02   1.02E+00   UR

   59   77     4   0   2     1.88    0.57    2.78     16.83     2

        78     4  -1   2   -29.87  -29.23   59.11   -135.62     2    41.64   27.32  -14.33   2.08E-02   5.73E-01     

   60   79     1   0   3   -23.38   -5.05   33.82   -167.81     2

        80     0   1   3     4.10   -2.15    6.55    -27.69     2    30.41   49.17   18.75   2.08E-02   9.82E-01     

   61   81     1  -1   3     7.58  -17.56   27.05    -66.64     2    23.54   35.51   11.97   2.08E-02   4.00E-01     

   62   82     1   1   3     1.37  -33.98   48.10    -87.68     2    41.46   35.51   -5.95   2.08E-02   9.88E-02     

   63   83     2   0   3   -45.74   26.05   74.44    150.33     2

        84     0   2   3     8.64   12.32   21.28     54.95     2    64.26   73.75    9.49   2.08E-02   2.51E-01     

   64   85     2  -1   3    17.62   37.63   58.76     64.91     2

        86     1  -2   3   -13.48   -5.84   20.77   -156.55     2    51.25   62.82   11.57   2.08E-02   3.74E-01     

   65   87     2   1   3    24.44   32.52   57.53     53.08     2

        88     1   2   3   -29.12    2.34   41.31    175.40     2    57.13   38.24  -18.89   2.08E-02   9.96E-01     

   66   89     2  -2   3   -27.28   12.94   42.70    154.63     2    33.49   16.39  -17.10   2.08E-02   8.17E-01   U 

   67   90     3   0   3    37.71   12.03   55.97     17.69     2

        91     3  -1   3     0.77   29.67   41.97     88.51     2

        92     2   2   3   -32.64   21.77   55.49    146.30     2    67.39   65.56   -1.84   2.08E-02   9.42E-03     

   68   93     0   3   3     9.09   -2.89   13.49    -17.65     2

        94     1  -3   3    10.50   -9.88   20.39    -43.26     2    18.23   60.09   41.86   2.08E-02   4.89E+00     

   69   95     3   1   3   -16.18   49.20   73.25    108.21     2    53.73   38.24  -15.48   2.08E-02   6.69E-01     

   70   96     0   0   4    67.95   -8.56   68.48     -7.18     1

        97     0   1   4     0.97    5.51    7.91     79.96     2

        98     1   0   4     0.97   -1.38    2.39    -54.74     2    56.23 2728.77 2672.53   2.08E-02   1.99E+04   UR

   71   99     1  -1   4   -11.84    9.36   21.34    141.66     2

       100     1   1   4    -7.35  -26.16   38.43   -105.70     2    34.94   21.85  -13.09   2.08E-02   4.78E-01     

   72  101     2   0   4     1.78  -22.81   32.35    -85.54     2

       102     0   2   4    56.65   -6.84   80.69     -6.88     2

       103     2  -1   4     3.18   -2.62    5.83    -39.45     2

       104     1  -2   4    -7.30   -0.29   10.33   -177.76     2    66.53   76.48    9.95   2.08E-02   2.76E-01     

   73  105     2   1   4     1.14    0.85    2.01     36.75     2     1.50   24.58   23.08   2.08E-02   1.49E+00   UR
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   74  106     1   2   4     4.52    0.97    6.54     12.14     2     4.86   24.58   19.72   2.08E-02   1.09E+00   UR

   75  107     2  -2   4   -33.22    3.60   47.26    173.82     2    34.18   24.58   -9.60   2.08E-02   2.57E-01   U 

   76  108     3   0   4     2.50    1.54    4.16     31.57     2     2.91   24.58   21.67   2.08E-02   1.31E+00   UR

   77  109     3  -1   4    24.21  -17.26   42.04    -35.48     2

       110     2   2   4    25.31  -41.58   68.84    -58.67     2    56.14   49.17   -6.97   2.08E-02   1.36E-01     

-X-ray Data Statistics

                 Excl Rej-Unobs    Excl Unobs

 No of Spots                 51            37

 Sum of Scale*Fo        2264.41       2029.50

 Sum of Fc              2281.57       1924.84

 Sum of Abs Delta        516.53        394.71

 R-Factors

   Normal                 22.81         19.45

   Weighted Quadratic     21.54         19.63

   Weighted Normal        22.81         19.45

 spots Rejected from Least Squares --   0 Observed,  26 Unobserved

-Normal Scattering from Unit Cell --    332.0 Electrons

-===  Solution of Normal Equations  ===

-Eigen Values

   1.35E+04  7.31E+03  6.16E+03  4.34E+03  1.81E+03  1.54E+03  1.05E+03  1.04E+03  7.69E+02  7.61E+02

   6.52E+02  5.86E+02  4.48E+02  3.81E+02  3.40E+02  2.45E+02  2.19E+02  1.53E+02  1.40E+02  1.22E+02

   7.65E+01  6.01E+01  3.80E+01  2.55E+01  2.02E+01 -1.81E-01  1.69E-01 -1.34E-01 -9.40E-02 -4.96E-02

  -3.63E-02 -3.05E-02 -2.65E-02 -1.07E-02 -9.29E-03 -5.26E-03 -3.97E-03 -2.71E-03 -9.92E-04  1.83E-12

  -5.84E-13 -2.38E-13 -8.26E-14  3.42E-14

 Last  5 Filteres - Goodliness is   0.00 - Residual is  5.42E-16

-  No of     Varied   Applied   EignVals    Data    Degs of

    Data     Params   Cnstrnts  Filtered   Excess   Freedom

    135        26        18         5       122        13

 Weight Analysis      Restnts   El Pare    Bragg   Continuous Contacts  Overall

 Sigam (WT*Delta**2)  0.00E+00  4.71E+00  2.36E+01  0.00E+00  5.55E+01  8.38E+01

 Data Contributrion          0        17        51         0        67       135

 Mean (WT*Delta**2)   0.00E+00  2.77E-01  4.62E-01  0.00E+00  8.29E-01  6.21E-01
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-Shifts in Parameters - Shift Scaling Factor is 0.500

 Parameter             Shift      New      Bound

 THTA(  4)              0.000   -95.923   -90.000

 THTA(  5)             -0.002  -143.776  -120.000

 THTA(  8)              0.004   -75.825   -60.000

 THTA(  9)             -0.011  -176.428  -177.000

 THTA( 10)              0.009    60.609    62.400

 THTA( 12)              0.000   -61.922   -62.800

 THTA( 14)             -0.010    58.315    57.500

 THTA( 16)              0.008   -54.871   -53.200

 THTA( 17)              0.003    53.650    52.200

  TAU(  4)              0.002   115.907   116.500

  TAU(  5)              0.002   107.842   108.600

  TAU(  9)             -0.005   110.087   110.160

  TAU( 10)             -0.001   112.822   112.270

  TAU( 12)              0.002   109.592   109.340

  TAU( 14)              0.002   110.032   110.530

  TAU( 16)              0.001   109.520   110.300

  TAU( 17)             -0.001   110.564   110.170

 OTHR(  1) SCLE( 0)    0.0000    2.7315

 OTHR(  2) ATTN( 0)    0.0061    4.9979

 OTHR(  5) EP-X( 1)   -0.0025  120.3084

 OTHR(  6) EP-Y( 1)   -0.0049   60.3245

 OTHR(  7) EP-Z( 1)    0.0033  -81.8836

 OTHR(  8)    S( 1)   -0.0001    0.9857

 OTHR(  9)   MU( 1)    0.0087  -32.2489

 OTHR( 13)   MU( 2)    0.0033  -29.0191

 OTHR( 16)    W( 2)    0.0000   -0.2558

----  Dump Record Made ( 1)  ---

-Convergence Test, Mean Shift is  0.000 - YES

-===  CPU Seconds for Cycle  1  ===

 Cycler    Coords    Contrr    Elastic   Cntcts    Sfactor   Filmat     Solve     Total

   0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00      0.00
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-                              -----  Start of Cycle  2  (used   0.0 Seconds)  -----

-===  Current Values of Parameters  ===

             1         2         3         4         5         6         7         8         9        10

 Theta      0.000     0.000     0.000   -95.923  -143.776    95.334    64.282   -75.825  -176.428    60.609

 Tau        0.000     0.000   107.300   115.907   107.842   110.400   112.698   111.799   110.087   112.822

 Other    2.73150   4.99791   0.00000   0.00000 120.30840  60.32446 -81.88365   0.98573 -32.24894   0.00000

         SCLE( 0)  ATTN( 0)  SCLE( 1)  ATTN( 1)  EP-X( 1)  EP-Y( 1)  EP-Z( 1)     S( 1)    MU( 1)     U( 1)

            11        12        13        14        15        16        17        18        19        20

 Theta   -179.282   -61.922  -179.475    58.315  -175.751   -54.871    53.650    58.048   -62.355    65.669

 Tau      107.300   109.592   109.300   110.032   109.602   109.520   110.564   109.480   109.480   109.480

 Other    0.00000   0.00000 -29.01912   0.50000   0.50000  -0.25583

            V( 1)     W( 1)    MU( 2)     U( 2)     V( 2)     W( 2)

            21        22        23        24

 Theta    -24.286   -55.988    46.615   161.735

 Tau      109.480   109.480   109.480   109.480

-===  Cycle Control Data  ===

-Cycle Control Card -

 --- ZZ.                                                                     

----  SC Output at Cycle  2  ---
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-===  Run Summary  ===

-  Cycle     Sum of    Worst    Elastic   Contacts  Contacts  Contact

   Number   Constrts  Constrt    Sigma    In Table  Applied    Sigma

     --        --        --        --        --        --        --

   Bragg   Continuous Overall    No of    Net Vard   Shift    Time for

  R-Factor  R-factor   Sigma      Data     Params    Scaler    Cycle

 --- CL=6,EH=9,ET=8,VO=9,AC=18,CR=3,CD=1,CS,XR,XS,SH,EL,FI,CN.          

         1    0.0001    0.0000  4.71E+00        67        67  5.55E+01  

     22.81      0.00  8.38E+01       135        13     0.500      0.00  

 --- ZZ.                                                                

-===  Array Specifiers Used/Given  ===

 ADEL    6/  150, APPR   18/  600, ATOM   24/ 3000, BNDI   10/ 6000, BNDL   88/ 4000,

 CLIS   67/10000, CMOL    8/  500, COND   19/  600, CONP   44/ 2000, CONT    1/   50,

 EPAR   17/  410, EQIV    1/   10, EQUN   44/  999, HBND    1/ 2000, MOLC    2/ 5000,

 ORDR    1/  100, POSN    2/  100, REFL  110/30000, SCAT    8/   50, SOUM    1/  500,

 SPOT   77/15000, STRU    1/  100, TARM    7/ 2000, THEQ   12/ 1000, TYPE    3/   50,

 VARY    9/  500, VPAR   26/  500, VSKL   21/  500,

-===   WinLALS Happy Ending   ===

 Total CPU Time =      0 seconds ( =  0 H  0 M  0 S)

 End of This Job
j) Output 5 of Input file 2: LALS2.pnc

Cycle=  2///////////////  WinLALS 14:59:17 01-11- 6  ///////////////SC=  1

L down P21   April 1997 Finkenstadt 

O5A*               3    0.5000    0.0000    0.0000    0.0000

C1A*      O5A*     2    0.5000    1.4290    0.0000    0.0000

O4A       C1A*     3    0.5000    1.3890  107.3000    0.0000

C4A       O4A      2    0.5000    1.4260  115.9074  -95.9230

C5A       C4A      2    0.5000    1.5250  107.8422 -143.7763

C3A.      C4A      2    0.5000    1.5230  110.4000   95.3337

C6A       C5A      2    1.0000    1.5140  112.6980   64.2823

O6A       C6A      3    1.0000    1.4270  111.7990  -75.8247

O5A       C5A      3    0.5000    1.4360  110.0871 -176.4277

C1A       O5A      2    0.5000    1.4290  112.8217   60.6092

O4A*      C1A      3    0.5000    1.3890  107.3000 -179.2821

C2A       C1A      2    1.0000    1.5230  109.5922  -61.9221

O2A       C2A      3    1.0000    1.4230  109.3000 -179.4755

C3A       C2A      2    0.5000    1.5210  110.0323   58.3145

O3A       C3A      3    1.0000    1.4290  109.6020 -175.7511

C4A.      C3A      2    0.5000    1.5230  109.5203  -54.8711

C5A.      C4A.     2    0.5000    1.5250  110.5637   53.6498

H1A       C1A      1    1.0000    1.1000  109.4800   58.0479

H2A       C2A      1    1.0000    1.1000  109.4800  -62.3555

H3A       C3A      1    1.0000    1.1000  109.4800   65.6689

H4A       C4A      1    1.0000    1.1000  109.4800  -24.2863

H5A       C5A      1    1.0000    1.1000  109.4800  -55.9877

H61A      C6A      1    1.0000    1.1000  109.4800   46.6153

H62A      C6A      1    1.0000    1.1000  109.4800  161.7353

          O5A         120.3084   60.3245  -81.8836    0.9857

    2.7315    4.9979    0.0000    0.0000    1.0000

  -32.2489    0.0000    0.0000  0.000000    1.0000    1.0000

  -29.0191    0.5000    0.5000 -0.255835    1.0000    1.0000
k) Output 6 of Input file 2: LALS2.err

WinLALS Run of 2001-11- 6 (14:59:17)

 Blackwell valonia cellulose  PARALLEL down P21   April 1997 Finkenstadt 

.--- CL=6,EH=9,ET=8,VO=9,AC=18,CR=3,CD=1,CS,XR,XS,SH,EL,FI,CN.               

.        1    0.0001    0.0000  4.71E+00        67        67  5.55E+01

.    22.81      0.00  8.38E+01       135        13     0.500      0.00

.--- ZZ.                                                                     

----  SC Output at Cycle  2  ---
Finish of WinLALS (Version 1.0) user's Guide.
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