Overview of the Process of Obtaining Numerical Expression Data from the Embryo Images

1) Embryo Pixel Maximum is converted into Binary Nuclear Mask.

Output: a six-column file of numbers in ascii
which is a description of the position of all of the
nuclei in the embryo and amount of three gene
products which each contains.

1 2 3 4 5 6

nucleus centroid centroid gene 1 gene 2 gene 3

I.D.# x-pos. y-pos. intens. intens. intens.

Pixel Maximum Nuclear Mask \ -
Shape | _---""" 4| g30 452288 #A.1551 £2.6802 188.176 32.1488
890 45.2813 28.588 100.78 50.8022 26.8352

2) Shape Analysis takes a labelled binary Analysis A
‘ 891 45.2137 43.3304 108.538 115.436 33.7949

1

1

image and calculates statistics about
. 892 45.2786 50.4362 03.6757 134.486 33.0811
each mask element. S 893 45.3729 74.5351 56.1565 170.348 28.843%
Ao | 894 45,4272 92.1112 43.6774 144,083 23.379
S 895 45.4441 84.9441 5S0.6887 167.774 25.9717
S 896 45.4918 41.152 90.6064 112.564 31.234
/ ;) 897 45.3861 45.7622 101.377 127.116 31.3043
/ "oy 898 45.5517 6.09077 69.3057 30.859% 16.4013
Blob : L 899 45.4620 10.1493 80.6923 37.2885 19.6154
Extractor oo 00 45.502 S4.4486 77.3076 138.795 31.6145
. a0l 45.5479 64.0576 65.6707 167.927 33.1707
s Q02 45.5703 71.0063 54.1667 172.283 28.0333
;] an3  45.6468 090.7628 16.008 53.7931 O.44828
o a04  45.6559 87.6505 47.8702 158.336 26.1756
;o ans  45.5897 11.8179 77.1111 31.9815 17.6852
o Q0 45.7506 23.7445 93.31683 66.0102 24.295Q
P 07 45.6692 30.6535 04.0726 00.5205 28.6712
Lo D8 45.7178 33.6002 89.5 00.5340 20,4185
;o a0o  45.6606 38.4262 94.1176 106.456 31.1028
K 910 45.7707 50.1734 67.9596 156.202 32.303
Blob b 911 45.7408 61.6032 60.5169 168.438 31.8202
Extractor |' 912 45.7803 77.1050 54.1748 181.262 27.5437
! 913 45.7585 07.4037 33.6120 99.5 16.443%
0 , 914 45.8944 15.8485 91.4535 48.7083 20.814
e. 1 ] ! 915 45.9129 18.1075 ©90.2308 ©50.6442 21.8365
s h 916 45.8885 20.7406 97.8022 57.0983 23.4615
; 917 45.9512 60.5547 54.7880 176.711 31.6881
) 918 45.9388 26.202 82.7600 78.8695 24.6108
: 919 46.0503 52.1118 73.1820 160.963 35.0488
h 920 46.0312 56.7108 63.1341 168.930 34,1951
f 921 46.1167 82.3938 55.5752 177.991 27.0531
, 922 46.1058 47.4043 76.4400 152.914 33.5054
i 923 46.0705 79.7177 57.1333 184.8 20.1005

(Whole embryo mask is used

to trim small extraneous blobs

from the nuclear mask) AR
AN

Input: N
4-channel Lo
Embryo KDF \

e | ' Blob | 924 46.189 §7.3776 57.1852 185.879 31.8642
: Extractor 925 46.2955 13.6403 81.4 51.5333 10.6444

926 46.3259 89.9785 60.8083 164.483 25.1167
927 46.2412 35.3485 74.4247 117.205 28.6027
928 46.2367 44.2432 70.9024 138.366 30.8293

6.3 3) Blob Extractor takes a 920 48.4402 40.0018 72.7778 133.21 30.716
. greyscale image and a 930 46.5044 49,9016 69.1477 164.205 32.4773
labelled binary image and 931 46.5494 95.1538 56.5912 140.701 20.4672
decomposes the greyscale 932 46.5007 28.4482 64.7701 109.494 25.2299
33 46.6445 31.0465 62.6512 113.919 25.0581

in im nsistin
to subimages consisting 5801 72.8642 57.9796 188.041 30.3061

of image regions under each

labelled mask element.



