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2.) The table below shows a slice from an electron density map of a small organic molecule. The whole 3D map has the following parameters:

Number of columns, rows, SECtiONS ....ceeeeccases 32 32 32

MAap MOAE .« eeetieeneeeneeneecesesoanesasonnnannnns 2

Start and stop points on columns, rows, sections 0 31 0 31 0 31
Grid sampling ON X, ¥, Z ceeeceeesccesocasacannns 32 32 32

Cell dimensions ...veeeneeeneeeneeenenenenonnnnns 10.0 10.0 10.0 90.0 90.0 90.0
Fast, medium, S1OW QXES seceseescescscsscoanconnns Z X Y

Minimum density ..oeeeeeeeneeeneeeneneonnsnnnnnnns -13.2446

Maximum density .eoeeeiieiiiiiiiiiiiieeieenaaanann 103.9197

Mean density «eeeeeieieeerereeennnnneeeeenaannnns -0.00000

Rms deviation from mean density ..eeeeeeeeecenens 6.54540

SPACE—GgLOUP e eeeeeeessoseosssssssnsessssssssnnns 1

Select a few suitable electron density levels and manually draw the contours into the electron density map slice. Answer the following questions:
A) Does it make sense to select contour levels with negative values?
B) How many atoms can you identify in the electron density map slice?
C) List the fractional coordinates of all atoms you can identify.
F) Estimate the errors of the atom positions based on the map slice.
D) What is the pixel size in the 2D slice of the map?
E) What is the voxel size of the map?

a direction -->

O|1|2|3|4|5|6|7|8|9|10|11|12|13|14|15|16|17|18|19|20|21|22|23|24|25|26|27|28|29|30|31
342111467 -7-7-42 8106 -1-7-85-1020-1-1020 12 3 3 0

3303 2 3-7-8-5-45-7-7-222-266-200=-2-3-3-3+1-33=-33=-21220
2 -2 15 4 -2 -7 -7 43 5-10-10-5+020-3-2130 56545763100
-1 20 3 405-2755-27-109-322-1-2196 7 3 -34-=21-26-38-41 2
o 4 40 2 0 46 -7 -7 -8-7 413 0 435141712 6 6 1013 9 0 -5 -3 1 3
o 5-27-301-1-4-5+6 6415 4 -3 -8 -4 9 232925202 262821 8 -2 -3 1 3
-1 5-7 40 2 2 0 -2 -3 -4-2 2 5 2 -5 -9 -3 1329 36 33 29 30 36 37 28 12 -1 4 -1 2
-1 4 -5 -390 2 3 21 -1-3-320 2 0 -4 -6 0 13 25 31 28 26 28 34 35 26 10 -2 -6 -3 O
o -2-3-2-109011-1-4-5+4-120 -1-21 8 1516 13 12 1521 23 16 5 -4 6 -3 0
o -1-2-2-2-3-3-=210-25+-76-30 2 3 45 2 2317 96 04420
-1 -2 -2 -2 -2 443 -2 -2 46 6 -3-12 5 6 4 2 -7 9 -6 -2 10 -2-3-2200
9

3137 0 4 -5 -3-1-2-3-3-10 -1
14 23 252012 3 -1 -1 -1 -2 -3 -3 -2 -1 -2
19 2933 2716 5 0 -1 0 -1 -3 -3 -3 -2 -2
2 -2 -1 0 -1 -3 5 -2 41117 21 21 19 17 16 18 25 31 31 24 12 2 -3 -3 -1 0 -2 -2 -2 -1 -1
2 -2 -1 -1 -3 -5 -5 1 10 19 25 27 28 30 32 32 30 28 26 22 15 6 -2 5 4 -1 0 0O -1 0 0 -1
2 -2 -1 -1 -3 -4 -1 9 2129 29 26 27 33 40 43 38 2717 100 5 1 -2 4 -3 -1 0 0 -1 0 0 -1
-3 -2 0 1 -1 0 6 19 32 36 30 20 18 26 38 4437 21 7 -1 -2 1 0 0 O O -1 -2 -2 -2 -2 -3
-3 -1 0 1 0 2 11 26 39 40 29 14 8 16 303730 13 1 8 6 -2 1 1 0 -1 -2 -3 4 -3 -3 -3
-1 -1 -1 -1 -1 2 12 26 39 39 28 13 7 14 26 31 2510 -2 -7 5 -3 -2 -2 -1 -1 -2 -3 -4 -3 -2 -1
-1 -2 3 3 -3 0 8 21323529 2016 20 28 31 2516 8 4 2 0 4 5 -4 -1 0 -1 -2 -2 0 0
-1 -2 -3 -3 -2 -1 3 11 21 28 31 30 28 29 31 31 29 27 25 22 16 6 -2 -6 4 0 2 0 -1 -2 0 O

0 -1 -2 1 9 20 29 35 34 31 27 26 29 36 41 39 30 15 2 4 3 0 2 O -2 -3 -2 -2
1 -1 -5 -5 1 13 26 33 30 21 13 12 22 37 48 48 36 19 5 -2 -2 0 0 -2 4 -5 -4 -3
1 -1 4 5 1 12 24 28 21 7 -3 -2 13 32 45 453216 3 -2 -2 -1 -2 -3 4 4 -3 -3
-1 -2 -2 -2 0 1 2 5 1019 26 27 17 2 9 6 10 29 40 36 23 8 -1 3 -2 -2 -2 -3 -2 -1 0 O
2 9 15 20 24 28 32 31 23 10 1 4 17 32 37 2914 1 5 4 -2 -1 -1 -2 -1 0 1 1
0O 8 20 30 35 34 33 34 35 32 27 22 23 31 3837 2610 -2 5 4 -1 0 -1 -2 -2 -1 1 1
3 14 28 38 40 34 28 27 33 39 41 40 38 38 38 33 22 8 -1 4 -3 -1 -1 -2 3 4 -3 -10
-1 -2 -1 5 16 28 35 32 22 14 14 24 37 45 45 40 34 28 22 14 6 -1 3 -2 -1 -1 -2 -3 4 -3 -2 -1
3 11 19 2116 7 O 1 12 27 37 37 30 2012 8 4 2 -1 -2 -1 -1 0 -1 -1 -1 -1 0 -1
1

w|w|N|N|N|N|N|N|N|N|N|N|H|H|H|H|H|H|H|H|H|H| | | | | | | | | |
RrlolVo]l|NjJlojlu|lbdlwIN|FP|IOJlVO|l|INJlojlU]ldlWINIP|IOJlO|lX|IN|lO|JUO]BIWINIEFL|IO

G) (UNRELATED TO THE MAP ABOVE) What is the voxel size of a map with the following parameters:
Grid sampling ON X, ¥, 2 ceeeeececeneconesonnnnns 77 154 10
Cell dimensSions ceeeeeeeeeenecenecenesocesonannns 77.0 285.7 54.0 90.0 135.4 74.0



