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The fruit fly, Drosophila melanogaster, is an extremely important model organism in biological
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research and has led to seminal discoveries in genetics. Microinjection is a powerful technique 1 " | | 3 > “ 7 S §4 50- selec%ed\)w —Data
employed by Drosophila biologists to generate transgenic flies and perform gene editing and si- \ eathaib g P | § .% 4'45 i .
lencing. However, microinjection is an extremely tedious manual procedure, which makes it a -. < |l == _ L4 = ‘ )
critical bottleneck in the field and thus ripe for automation. Here, we present a computer-guided - 2 o MICFC;?]%OPGS | 1 '-: epth 1 54-40‘
robot that automates microinjection into single Drosophila embryos. The robot uses a camera | N camers - Il g4:35) &
to capture a high resolution image of the entire petri dish containing embryos. This image is | | S4.30( ¢
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then divided into smaller images using an image processing algorithm. A machine learning al-
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gorithm is used to detect single isolated embryos in each image. Morphological algorithms are 9 |
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used to detect key anatomical features and ultimately injection points at the posterior of each -c% 84.55 selected
embryo. This information allows us to determine the exact X and Y axis location of each injec- o _g :
tion. To determine the exact Z axis location of the embryo, we use computer vision algorithms '2 §4-50- Q
to get the embryo in focus at a specific Z value. At this point, a series of transformation matrices Q = [
is used to calculate the correct X, Y, and Z coordinates for the XYZ stage to guide each embryo $ 'g 4.45] §
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troller is used to deliver femtoliters of DNA solution to each embryo. This process is repeated ; — o — % %
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