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A. | NTRODUCTI ON

EM COPFT conputes projections (PRJs) and/or pol ar Fouri er
transforns (PFTs) of the projections of a three-di nensional,
I cosahedral particle reconstruction. These are used as reference
data in the program EM COPFTCC to hel p deternmine initia
refinement paraneters (theta, phi,onega, x,y) for raw i nage data.
Use of EM COPFTCC provides an alternate to the normal comon-I|ines
routi nes (EM COFV, EM COORG whi ch have routinely been used to
prepare data for refinenment usi ng EM COGRAD and EM COGRAD2. The
use of reconstructed density data shoul d provide nore powerful
constraints in the initial data refinenent because of its higher
signal -to-noise ratio. This, of course, assunes that the nodel
(reconstruction) used is approxi mately correct.

Pl ease note that the data output by EM COPFT has a file fornmat
different fromthe comon formats (1 M5 MAP, SF, FFT, etc.) and
t heref ore cannot be exam ned or analyzed with standard routines
such as EMVAP, etc. Use EM COPFTDSP to di splay either PFT or PRI
data on the graphics devices. EM COPFTCC is used to conpute
initial theta, phi, onega, x,y paraneters.

B. PROGRAM | NPUT

1. INPUT FILENAMVE FOR 3D MAP (A FORMAT)
2. PRI/ PFT OUTPUT OPTION (I FORMAT)
2A. FI LENAVE FOR STORI NG PRQJECTI ONS (1 F OPTION < 2) (A FORMAT)
2B. FI LENAME FOR STORI NG POLAR FFTS (I F OPTION > 0) (A FORMAT)
3. DELTA THE DELTA PH (<CR>=1.0,1.0) (2F FORMAT)
4. RAD M N, RAD _MAX, RAD STEP (<CR>=1. 0, MAX_RADI US, 1. 0) (3F FORMAT)
5. NCOL2 (<CR>= NCOL) (| FORMAT)

1. INPUT FI LENAME FOR 3D MAP (A FORMAT)



This specifies the file that contains the three-di nensiona
reconstruction.

2. PRI/ PFT QUTPUT OPTION (I FORMAT)

= Conpute projections only.

1 = Conpute projections and pol ar FFTs.
= Comput e pol ar FFTs only.

2A. FI LENAME FOR STORI NG PROJIECTIONS (I F OPTION < 2) (A FORVAT)

Name of file to contain PRJ output.

2B. FI LENAME FOR STORI NG POLAR FFTS (IF OPTION > 0) (A FORMAT)

Name of file to contain PFT output.

3. DELTA THE, DELTA PH (<CR>=1.0,1.0) (2F FORMAT)

+hé;é_;béé;%§_;hé_;heta and onega angl e step sizes taken over
}Egsahedral asynmetric unit. THETA and PH values start at 69.0
ghg degrees, respectively. For DELTA THE and DELTA PH = 1.0, 374
PRJs and/or PFTs are cal cul at ed.

4. RAD M N, RAD MAX, RAD STEP (<CR>=1.0, MAX_RADI US, 1. 0) (3F FORVAT)
The projected nap data are converted from Cartesian to pol ar

form You are allowed to select an annular portion of the

proj ected data by specifying the | owest (RAD M N DEFAULT=1.0) and

hi ghest (RAD_MAX: DEFAULT=(NCOL/ 2)) radii to include in the

cal cul ations. RAD STEP (DEFAULT=1.0) sets the radial step

interval and hence determ nes the nunber of annuli in the PFTs.

RAD MNis normally left = 1.0 and RAD MAX is usually set to a
value that is clearly outside the particle boundary (often nuch
smal l er than NCOL/ 2, especially if you boxed the original particle
I mges conservatively with EMM3BOX). Use RAD MN > 1.0 if you
suspect that the projected data at higher radii will give a nore
sensitive neasure of the orientation paraneters.

5. NCOL2 (I FORMAT)

This sets the desired box size of the projections (DEFAULT =
NCOL). The only tinme you nay want to change NCOL2 fromthe
DEFAULT is if you want to display an entire asymmetric unit on the



graphics device with EM COPFTDSP. | f NCOL2. NE. NCOL, EM COPFTCC
wi Il not work correctly.

C. EXAMPLE EM COPFT BATCH JOB

$ SET DEF BRAGG3: [ SCRATCH]

$ DEFI NE ACS_ACI P S1

$ RUN BERNAL2: [ TSB. EXE] EM COPFT
BERNAL2: [ TSB. VI RUSES. SV40] TI LTO. MAP
2

SV40_TI LTO. PFTS

SV40_TI LTO. PRIS

1.0, 1.0

1., 38., 1.

85

$ EXIT

D. FI NAL NOTES

1. Check [ TSB. FOR] EM COPFT. BCH for an exanpl e BATCH command fil e
used to run EM COPFT.

2. A Vaccel erator version ([TSB. AEXE] A EM COPFT. EXE) runs nuch
faster than the BRAGG version. It runs w thout apparent error
on
ACCEL1; ACCELO has not been tested and may work especially if
your 3D data set is not too |arge.



E. FLON CHART FOR EM COPFT PROGRAM

R e b Sk I I R e ek O

* MAI N *
* (EM COPFT. FOR) *
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*

*. - Pl RADDEG

*

*.. MAP_OPEN --|-- STRING UPPER

* | -- FI LE_CHECK

*

*.- MAP_FILL_3D |-- PI RADDEG

* | -- MAP_CLEAR

*.. MAP_PRJ ----- |-- MAP_PRJ_XZ ---
* |-- MAP_PRI_AXIS -
* |-- MAP_PRJ_ALL --
*

*

R
* | -
MAP_SYM GRI D
*_. PRJ_QUTPUT --|-- MAP_SYM--|--
MAP_STATS - - *
*

|-- MAP_TRP | --
MAP_OPENSCR
*
2o MAP_POLAR =--------ccemmaaamm-
*
MAP_POLAR GRI D
*.. PMAP_FFT -- FOURT -- L6TO9

*

*_ . PFT_OUTPUT

MAP_CLEAR
MAP_CLEAR
MAP_CLEAR
MAP_SYM CAVG - - MAP_STATS
MAP_SYM RAVG - - | - -
COPY_R4 | - -
MAP_STATS -- MAP$STATS - -

| -- MAP_CLEAR
| -- MAP$POLAR - -



