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A. | NTRODUCTI ON

EM COPRJ projects the 3D MAP of an icosahedral particle in
regul arly spaced THETA PH orientations for one-half of the
i cosahedral asymmetric unit (in the range from THETA=69-90 and
PHI =0- 32) .

This program run after EM COFB or EM COSYM (etc.), is mainly
desi gned to produce a database of projections of the 3D
reconstruction for conparison with unprocessed particle data and
the refinenment of their orientations with EM COORG  The ori gi nal
version of EM COPRJ (which replaced the MRC program "| COSPRQOJ")
only projected along the equatorial direction (THETA=90). To
obtain single projections of the reconstruction al ong ANY
THETA, PHI , OVEGA vi ew direction, use EMVAP (option "X").

B. PROGRAM | NPUT

1. I NPUT FILENAME (A)

2. OUTPUT FILENAME (A; DEFAULT=EM COPRJ. MAP)

3. HEADER (18A4)

4. DEL_THETA DEL_PH (2F; DEFAULT=1.0,1.0)

5. NCOL2, NROW2 (21: DEFAULT=NCOL, NROW OF | NPUT MAP)
1. INPUT FILENAME (A)

Nanme of the file containing the 3D MAP. For EM COPRJ to work
correctly, the 3D MAP MJUST be in the standard two-fold
orientation (described in [TSB. DOC| EM CO_SYS. DCC) .

2. QUTPUT FI LENAMVE (A; DEFAULT=EM COPRJ. VAP)

Nane of the file where the projection output data is stored.
Projections are stored as "sections" of a 3D MAP data file (in
| NTEGER*2 format).



3. HEADER (18A4)

Use a header, for exanple, to identify the projection data.

4. DEL_THETA, DEL_PH (2F; DEFAULT=1.0, 1.0)

These define the sanpling intervals in THETA and PH . The
defaults result in conputation of 374 projection views. for
coarser sanpling and a correspondingly snmaller output file, set
DEL _THETA and DEL_ PH > 1.0. WARNING Sanpling at < 1.0 degree
intervals is currently not allowed to prevent generation of
exceedingly large output files. For particles whose dianeter is
about 150 nmor |ess, 1 degree sanpling usually suffices.

Klug & Finch (J. Mdl. Biol. [1968] 31:1-12) give the convention
for defining the orientation angles THETA and PHI

5. NCOL2, NROW2 (2I; DEFAULT=NCCL, NROW OF | NPUT MAP)

These specify the pixel dinensions of each projection in X and
Y directions. The DEFAULT produces projections with pixels of
identical size as in the input MAP data. [If NCOL2 or NROMA are
not equal to NCOL or NROW then the projection data are resanpl ed
by bilinear interpolation.

C. PROGRAM EXECUTI ON

You may wi sh to cut out or flatten known regi ons of noise in
THE 3D MAP before running EM COPRJ. This hel ps increase the
signal -to-noise ratio in the projections and i nproves conparisons
with raw particle data. Wth 3D icosahedral data, one typically
flattens (sets density values = 0.0) outside a spherical envel ope
using the "K' option of EMVAP. The radius of the envel ope is best
determi ned by conputing and inspecting surface-shaded
representations of the 3D density MAP (option "B" of EMVAP).

EM COPRJ only works on 3D MAP data that fit into core nenory of

the conputer. A version of the programto work with |large data
sets (using scratch disk space) is NOT currently avail abl e.

D. FI NAL NOTE

1. [TSB. FOR] EM COPRJ. BCH cont ai ns an exanpl e BATCH j ob command
file for running EM COPRJ.



The FORTRAN code for EM COPRJ is in [ TSB. FOR] EM COPRJ. FOR.
Thi s docunmentation is in [ TSB. DOC|] EM COPRJ. DOC 11- Dec-90



E. FLON CHART FOR EM COPRJ PROGRAM

R e e b b Ik I S S R

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

kkkkkhkkhkkkhkhkkhkkikkhkk*

*

*.. MAP_OPEN ----|-- STRI NG UPPER

* | -- FILE_CHECK

*.- MAP_FILL_3D | -- Pl RADDEG

* | -- MAP_CLEAR

R = ! |-- MAP_PR] XZ ---
MAP_CLEAR

* |-- MAP_PR]_AXIS -
MAP_CLEAR

*.. SCR _STORE - MAP_TRP |-- MAP_PRJ_ALL --
MAP_CLEAR

*

*-.. PRJ_OUTPUT



