
• From last week… 

 

• Visible mutations, Dominant 
mutations and balancers. 

• Read the genotype from the 
fly. 



 



 



 



• Lecture 2. 

 

•  Genetic screens for Drosophila mutants affecting embryonic 
pattern formation 



Figure 10.3  Life cycle and early embryonic development of Drosophila melanogaster  



Figure 10.4  Laser confocal micrographs of stained chromatin showing syncytial nuclear divisions and superficial cleavage in a 
series of Drosophila embryos  



Figure 10.6  Formation of the cellular blastoderm in Drosophila  



Figure 10.7  Gastrulation in Drosophila  



 



 



 



 



Figure 10.27  Expression of Gurken between the oocyte nucleus and the dorsal anterior cell membrane 
 
Nurse cells pour proteins and RNAs into the oocyte. Maternal contribution means many zygotic mutants will survive to hatching 
and die as larvae.  



 



 



 



Genes on the same chromosome will recombine 
 
New pattern-forming mutants were mapped by 
recombination with visible markers  



Expected 5000 lethal genes in flies, 
1000/chromome arm and 1,000 on 
Chr 2 ; similar to number of bands in 
interphase polytene chromosomes. In 
fact there are about 13,700 genes but 
only 5,000 mutate to give lethals. 
 
 Most lethals survive embryogenesis 
and die as larvae. 61 mutant genes 
affecting cuticle pattern were found 
on Chr 2. 



 



Figure 10.16  Three types of segmentation gene mutations  





 



 



 



 



Figure 10.10  Generalized model of Drosophila anterior-posterior pattern formation  



Figure 10.11  Anterior-posterior specification in Drosophila originates with morphogen gradients  



Figure 10.13  Caudal protein gradient of a wild-type Drosophila embryo at the syncytial blastoderm stage  



Figure 10.14  Model of anterior-posterior pattern generation by Drosophila maternal effect genes  



Figure 10.15  Bicoid protein gradient in the early Drosophila embryo  



Figure 10.15  Bicoid protein gradient in the early Drosophila embryo (Part 1) 



Figure 10.15  Bicoid protein gradient in the early Drosophila embryo (Part 2) 



Figure 10.15  Bicoid protein gradient in the early Drosophila embryo (Part 3) 



Figure 10.19  Messenger RNA expression patterns of two pair-rule genes, even-skipped (red) and fushi tarazu (black), in the 
Drosophila blastoderm  



Figure 10.20  Specific promoter regions of the even-skipped (eve) gene control specific transcription bands in the embryo  



Figure 10.21  Model for formation of the second stripe of transcription from the even-skipped gene  



Figure 10.17  Parasegments in the Drosophila embryo are shifted one compartment forward in relation to the segments  



Figure 10.22  Model for transcription of the segment polarity genes engrailed (en) and wingless (wg)  



Figure 10.23  Homeotic gene expression in Drosophila  



Figure 10.24  (A) Wings of the wild-type fruit fly emerge from the second thoracic segment and (B) a four-winged fruit fly 
constructed by putting together three mutations in cis-regulators of the Ultrabithorax gene  



Figure 10.25  (A) Head of a wild-type fruit fly. (B) Head of a fly with the Antennapedia mutation that converts antennae into legs  



 



 



 



Figure 10.28  Specification of cell fate by the Dorsal protein  



Figure 10.28  Specification of cell fate by the Dorsal protein (Part 3) 



Figure 10.29  Gastrulation in Drosophila  
 



Figure 10.30  Cartesian coordinate system mapped out by gene expression patterns  



• Reading 

 

• Heidelberg screen, Wieschaus and Nusslein Vollhard 

 

• Scot Gilbert textbook chapter of Drosophila 


