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Introduction to the modellorganism
Drosophila melanogaster

* the embryonic development

« structure and development of the central
nervous system (CNS)

* neural stem cells and the regulation of cell fate
choice



The embryonic CNS of Drosophila




Three types of neural precursor cells in the CNS
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Regulation of cell fate choice
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Design and performance of a
dual microarray approach



Aim: Identification of gcm-dependent
target genes

« Genome-wide search based on microarray-experiments



Microarray Experiments
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“FlyArray, Heidelberg”

Genome annotation, gene prediction,
primer calculation, PCR, and spotting were
done by the FlyArray consortium Heidelberg
(Groups of J. Hoheisel, R. Paro, F. Sauer)

High density array with 47.616 spots:
21.306 double spotted ORFs plus 2502
controls,




Aim: Identification of gcm-dependent
target genes

« Genome-wide search based on microarray-experiments

 two approaches :

— ectopic expression of gcm with the UAS/Gal4 System
(gain-of-function/GOF)



The UAS/GAL4 System
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Brandt and Perrimon, 1993



Ektopic expression of gcm transforms
potential neurons into glial cells
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Aim: Identification of gcm-dependent
target genes

« Genome-wide search based on microarray-
experiments

 two approaches:

— ectopic expression of gcm with the UAS/Gal4
System (gain-of-function/GOF)

— loss-of-function of gcm(LOF)



Gcm loss-of-function embryos lack
nearly all glial cells
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Microarray time course approach
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Checklist for quality controls and
replicates before microarray evaluation

Check developmental and genetic background
(Antibody-staining) before RNA-Isolation

Check degradation of Total-RNA (RNA-Gel)
include dye-swaps (Cy3/Cy5)

at least 4 replicates for each stage (double-spotted
arrays)



Evaluation and result of the
microarray approach



Quality control and determination of the
methodical and genetic background

+ determination of significantly differentially
regulated genes

« equitation of non-equal genetic backgrounds
by a ,,pooled” wildtype control (GOF only)

== reliable and more sensitive evaluation of data



Use of microarray-software

 Genepix as ,,spotfinder”: extraction of raw data
 MChips-Software:

« background subtraction
* normalization

» determination of correlation coefficient: comparison of
replicates on the array

filtering by intensity: at least one value above threshold
filtering by ratio 1.5: at least one value above threshold
filtering by reproducibility

correspondance analysis (CA)



CA-Plot

graphical illustration to see comparability of your replicated arrays
and the difference between your data (wt:mutant)
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Problem: Still too many candidate genes

GOF St. St. St. St. St. St. St. St. Total
9 10 11 12 13 14 15 16 No.
Upregultated genes
(>1.5) 399 496 328 372 322 98 106 89 789
LOF St. 9 St. St. St. St. St. St. St. Total
10 11 12 13 14 15 16 No.
Downregulated
245 382 447 363 84 174 1080

genes (<-1.5)




The advantage of time course
experiments: Profiling

differentially regulated 298 potential
genes above ratio 1.5 candidate genes
GOF Profiling GOF
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Manual ,,Profiling“ of candidate genes
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ISH result, Literature
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Profiling of temporal regulation
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Array-Profile versus in vivo
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Are the filtered candidate genes
expressed in glial cells?

HFA15994 HFA16115 HFA03125 HFA02311 HFA12894
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Potential candidate genes tested

103

14 exclusively expressed in glia

12 expressed in glia and neurons

26 ubiquitously in CNS and PNS

10 expressed in hematopoetic lineage
8 expressed in muscle tendon cells

novel gcm targets

known gcm targets

] non-neuronal expression

. unconfirmed results



Further ways to explore the data

« filtering for GO-Annotation
« filtering for pathways
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